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Foreword

The Satoyamadnitiative promotes the maintaining and rebuilding of Sdetmlogical
Production Landscapes (SEPLSs) where sustainable use of land amdsptacticed in
accordance with regional characteristics and modern-sscioomywhile recognisig the
value and importance of local traditions and cultures.

The case studies have been collected from IPSI members in line with the Operational
Framework, and in accordance with the IPSI case study guidelines. The case studies in this
booklet have beerekected to showcase the diversity of IPSI member activities and research on
(1) useful information on effective approaches for replication that address benefits to
biodiversity and human welleing or longterm interactions between humans and nature; and
(2) tools that contribute to fostering synergies in the implementation of IPSI member activities.

Sharing case studiesinprovide thebasisfor distilling lessonsinitiating further research and
strengtheningollaboraton as well aghe respective actitresof IPSI members. Hence, it is
expectedhatthis case study booklet will contribute tecsiring synergies and
complementarities amongS| members and other interestedanisations

*Themes
IPSI case studies are categorised accordinth&following ecosystems.
Forests, agricultural fields, grasslands, inland water systems, coastal systems, urban fringes and others
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Title: Management of the palm tree population in Gaya (Niger republic)

Organisation: Executive Secretariat of National Environmental Coian@&ustainable
Development (SE/CNEDD), Niger
Theme:grasslands, forests

Summary

Gaya palm tree populating is located in south western part of the Niger (Dosso state, Gaya local
government, around 350 km from Niamey, the capital city). It is a popglatainly composed of

Borassus aethiopum species. This tree is a splendid single trunked species which could reach around
20 m in height. Its life span is between 80 to 100 years. Gaya palm tree plantation covers an area of
32,000 ha and is made up arohti00,000 trees. This plantation constitutes the most important

agro forestry park in West Africa. Since 1974, this populating has undergone many conservation
activities and projects in order to sustainably preserve its biodiversity and to promote cgmmunit
based management.

This ecological zone lies between the isohyets 500 and 600 mm of rainfall per year and presents a
rich and varied biodiversity favourable for the practices of agro-syluirral activities.

Characteristics of the resource

The palmiree populating is composed of 9 blocks which cover around 32,000 ha. It is 85 km long

and between 0,5 to 5 km wide with around 40 trees/ha as mean tree density. This density is relatively
good to enable the practice of agriculture by peasants. The $atlerdre many products and by

products.

Products obtained from palm trees

Population depending mainly on palm tree and the semimomy of the area

The zone is found in a highly populated area due to the services it offers. The population density is
around 42 inhabits/ sq km with a population estimated around 90,000 people spread over 78 villages.
The high population growth rate leads to further encroachment by private investors. The space
reserved for livestock husbandry is being reduced day inutdpieing cattle keepers to move

towards less fertile lands.



Utilisation of palm treén handicraft

Usages of palm trees

Palm tree (Borassus aethiopum) is the symbol of Dosso state and all interests are focused over this
tree. It is considered as fd@rovider by the local communities and its products and by products is
exported in Ivory Coast, Tunisia, Morocco and Algeria. In agriculture, palm tree is a provider of
organic nutrients to the soils.

- Immature or ripened fruits are used in humanifegdrhe axial hypocotyl known as «miritchi» is

a well appreciated food by the local communities and is used as a powerful sexual arousal ingredient.
- The flowers are excellent feed for the livestock. A study has proven that the flowers contain more
nutrients than cowpea leaves or groundnuts leaves (Atta, 1997).

- The roots are used in the production of fishing nets and ropes.

- The leaves are used as fire fuel, roofing materials for traditional houses and bed.

Different phases in the resource managment
Traditional management of palm tree

Due to the wide range of products that palm tree offers, the local communities have decided to
protect and conserve this tree by using a traditional knowledge to manage the populating.
Management run Government

During colonial era and after independence, government has taken it upon itself to protect natural
resources. For the palm tree populating, the protection was carried out by the ministry of forestry.
This structure was the sole to issue cutting permit.
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The 1st pilot project dedicated for the conservation of palm tree was carried out through the United
Nations Development Programme (UNDP). The project management was given by the Tropical
Forestry Technical Centre. The local communities were not assoaiaddtiis lead to the practices
disastrous to the conservation of the populating.

Informed about the frustration created, the administration intervened to prohibit illegal palm tree
cutting either death or live. The local communities were concerted sodaed in the management,
even though the forestry administration and the donors did not appreciate the procedure.

From administration run project to a community based management

After the riots organised by the local communities, the governmedtttricorrect by lunching a

project in 1978 named fAReconstitution of Dall ol \
government and the Cooperation Funds. This project was followed by another one in 1981 called
ADal | ol Maour i Palgm mernd e Ppopg wlcatdéi.onmMhimama oj ect w.

The approach used by these projects did not associate the local communities. Between 1984 and
1987 around 35,000 ha were planted with palm tree and around 300 ha with other tree species.
After more than 1@ears of project execution, it began evident that the actions carried out do not
take into account the needs and aspirations of the local populations. Notwithstanding the amount of
money spent by the projects, it was noticed a loss of tree in farmlashti@aseholds.

Through the management of these projects, it is evident that government cannot sustainably manage
natural resources without associating local communities, even though the partners are willing to fund
the activities. The new approach aimsassociate local populations with a broad partnership
GovernmerdL_ocal populationdNGOsprivate sector.

Towards a more socialised approach:
Many hypotheses have lead to the use of such a solution:

- The usefulness of the tree by all stakeholders a®d geason to preserve it,

- The preservation of natural resources by the local populations could not be achieved if they ignore
interests of traditional users who dondét believe
- A community based management of natural resssicould be socially, economically and

ecologically sustainable.

The solutions encouraged by the use of this new programme are:
- The creation of a coherent local management framework (Local level management) of the
populating.

The representatives dfd rural communities have agreed to establish a better plantation
management in order to promote palm protection, regeneration and their rational exploitation
through Local level management. So the local level structures mainly composed of rural
stakeholdes have created a consultation and negotiation framework for palm tree management.



A consultation and negotiation framework to discuss all the issues related to local development

The creation of a production line and marketing strategy for palm tree prducts and by

products.

The commercialisation of wood obtained from palm tree which was done by government until 1993,
was replaced by a more participative system. This system integrates local population in the
marketing process (from the count of deatkgr® the sale of the wood, sharing the benefits derived
from sales and management activities).

Creation of land use committees:

These are tools put in place in order manage conflicts that may arise from the use of these resources.
Their mayor role is th reconnaissance, the establishment of land use permits and the fixation of

dues.

Effects of the new approach

Owing to the activities run by various projects and all the capacity building, the local communities

were able to organise themselves, put ateltheir own system of seeds collect, germination and

plantation without any external intervention. The seeds are planted famrth@nds directly by

farmers.

The number of village and participants to the programme since 1994 is constantly increasing. F

1994 to 1998, this number of participants passed from 17 to 52, the number of villages involved

passed from 9 to 32. Presently all the village living around the palm tree populating are involved.

Many individual f ar mer ssfistapce.d study hasarévealed thakagoursle e d wi t
3,280 ha were planted by farmers in 1997, without a tree density of 100 trees/ha.

Key learning:

- The local management structures and local government created by the projects are functional;
- New forms of coliboration between stakeholders has been developed;

- A good understand of cultural practices is acquired by all the stakeholders;

- Participative planning tools are developed and mastered by all stakeholders;

- The development of community based brigbatehe surveillance of the resources (around 312
brigades) and a community based exploitation and marketing of the products;

- Consultation framework in order to plan, decide and execute all the activities;

- Fundraising strategies are developed atl llzsal;

- A communication network is set up.

Conclusion

The experience of palm trees palm has proven that no conservation work could be achieved without
the full association and implication of local communities and all stakeholders.
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Title: Role and nvolvement of the commune council in community forestry activities in
Domnak Neak Ta Thmor Puan

OrganisationMinistry of Environment, Cambodia
Theme:Forests

Summary

On February 03, 2002, the Royal Government of Cambodia held commune/sangkateteciimils
nationwide. The goal of locally electing community representatives was to improve the
implementation of decentralized local development policy and to transfer power from the central
level to the local level with clear roles and responsibilityognthe main roles of the
commune/sangkat councils is natural resources management. It is considered as one priority,
particularly the focus on the establishment of community forestry.

Within the community forestry management process, it is necesdaaydcahe involvement of all
stakeholders. The commune council is a key stakeholder in facilitating the issues and conflicts
occurring. In order to reveal the actual roles and support of the commune council on community
forestry activities, a case study wamducted in Srer Knung Commune, Chumkiri District, Kampot
Province.

The case study emphasized the role and responsibilities of the commune council and village
management committee in the process of community forestry development in Domnak Neak Ta
ThmorPuan. Moreover, the case study explains the importance of the commune council in legal
intervention and describes their responsibility with other competent institutions. The case study
describes the direct involvement of commune council members in foaestgement.

According to results from the case study, it is clear that the commune councils play a crucial role in
the preparation and implementation process of community forestry. Community forestry activities
have been incorporated into thg/&ar deviwpment plan of the commune under the coordination of
the Seila Program. This plan has also been integrated at the district level. Additionally, the whole
commune council actively participates in protecting and supporting community forestry.

The case stily also indicated some constraints and problems even though the implementation of
community forestry has been satisfactorily supported by the commune council. Despite the above
challenges and problems, the commune councils are actively involved in theiciyrfiorestry
process.

Introduction

On February 03, 2002, the Royal Government of Cambodia held commune/sangkat council elections
nationwide, as conducted by the National Election Committee (NEC). The goal of locally electing
community representatigevas to improve the implementation of decentralized local development
policy and to transfer power from the central level to the local level with clear roles and

responsibility.

Depending on the population, there are between 5 to 11 council membérsolBElseand duties are

clearly defined by the Ministry of Interior. Among the main roles(1) of the commune/sangkat

councils is natural resources management. This is considered as one priority, particularly focusing on
the establishment of community fongst



Within the community forestry management process, it is necessary to have relations and
involvement of all stakeholders. The commune council is a key stakeholder in facilitating the issues
and conflicts occurring, and is the community level admirtisgauthority.

What support can the commune council provide to community forestry activities?

In order to reveal the actual roles of the commune council in support of community forestry
activities, a case study was conducted in Srer Knung Communmk&hDistrict, Kampot

Province. Two days were spent in the field collecting information. The case study emphasized the
role and responsibilities of the commune council and village management committee in the process
of community forestry development in Bmak Neak Ta Thmor Puan. Moreover, this case study will
explain the importance of the commune council in legal intervention and describe their responsibility
with other competent institutions. The case study will describe the direct involvement of commune
council members in forest management.

Background

Chumkiri is a mountainous area rich in forest products and other natural resources. The forest has
provided a range of products to people such as food, water, and wildlife as well as other resources
thathave long provided sustainable livelihoods to local communities. However, between 1980 and
1998, those forest resources were heavily degraded due to anarchical forest exploitation by both
outsiders and insiders. In addition, the cutting, clearance angaeehment on forestland for private

tittes by a number of individuals has turned the area from ajsegie forest to a degraded forest

area. The loss of forest cover has caused soil erosion, the loss of wildlife and NTFPs of many species
and types as Wehs made a dramatic impact on the livelihoods of local people.

Being aware of these issues, in 2001, the Community Forestry Research Project (CFRP) and relevant
institutions initiated the establish-ment of community forestry named Domnak Neak Ta Thmor Pua
with an area of 992 ha of forestland. CFRP was established jointly by the Forestry Administration of
the Ministry of Environment and the Royal University of Agriculture and was funded by the
international Development Research Centre and the Regional @utprRorestry Training Center
(RECOFT). The community forestry area is located in the east along three villages; Prey Yav, Tbeng
Pork and Damnak Chnuol in Srer Knung Commune, Chhumkiri District, Kampot Province. There

are 596 families with a total populat of 2,960 people, of which 1,583 are women.

Linkage of Commune/Sangkat Councils within the Structure of the Community Forestry
Committee

Structure of Commune Councils

After the 2002 Commune/Sangkat Council elections all communes within Cambbdjatheir
own organizational structure to implement their Commune Development Plan. In Srey Knong
Commune, Chumkiri District, the organization structure was developed with clear roles and
responsibility as below:
The Srer Knung Commune Council has altof 5 members including:
One Commune Chief
One First Deputy Chief
One Second Deputy Chief;
Two Members, and

| One Clerk (assistant).
According to the interview, there is a specific division of roles and responsibilities among the
members of commune gocils as follows:

I Commune Chief is responsible for supervising the overall work in the commune;

| 1st Deputy Chief is responsible for the economic section and natural resources management;
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I 2nd Deputy Chief is responsible for security;

|  The two Members arin charge of doing a variety of work under the order of the Chief and
Deputies; and the

| Clerk assists and does administrative work.
The Structure of Community Forestry Committee

Similarly, Domnak Neak Ta Thmor Puan Community Forestry elected thaivilage management
committee with specific roles and responsibilities amongst committee members and other members
within the community as shown below:

I Group is managed by one Leader and one Deputy, of which Prey Yav consists of 19 groups,
Tbheng Pork ansists of 15 groups and Damnak Chnuol consists of 10 groups.

|  SubCommittee in each village: three committee members per village (one is a woman);

I Community Committee: consists of five people with 2 women;

| Facilitation Committee: consists of four peofileree Village Chiefs and one Deputy Chief
of Commune.

Community Forestry Structure

Domnak Neak Ta Thmor
Facilitation Puan Community Supporters
Committee Forestry Committee PR
Sub-Commuttee of Sub-Committee of SBb-CorLugll:tne . (l)f
Prey Yav Village Tbeng Pork Village amna uo
Village
Group Group Group Group Group Group Group Group Group

Besides the above composition, there is another group called the Support Group providing technical
support and facilitating the community forestry implemeataprocess. It is composed of CFRP,
CIDSE, and competent institutions.

The table below indicates the general roles of the commune councils as prescribed in the Law on
Administration and Management of Commune/Sangkat and Natural Resources Managemint as we
as other actual activities which have been implemented within Domnak Neak Ta Thmor Puan CF.
The general structure and roles of commune/Sangkat councils are described below:
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Roles of
Commune /Sangkat
Councils as prescribed in
the law

Activities implemented in relation to
community forestry work

Protect and conserve
environment, natural
resources, culture and
national heritages. (Point 5
in articles 43 of the Law on
Commune/Sangkat
Administrative
Management).

R/
0’0

Legal intervention

e Solve conflict;

e Suppress and prevent forest crimes;

e Demarcate boundary;

e Serve as the supporter for Community
Forestry;

e Sign to recognize; and

e Provide advice to the Community Forestry

Committee and sub-committee.

Communication with relevant institutions

e Incorporate community forestry plan into the
S-year development plan of the commune;

e Promote cooperation with other institutions
regarding community forestry; and

e Disseminate information related to

community forestry.

Direct involvement of commune councils as the

community forestry members

e Involve in community forest protection;

e Provide monthly contribution,;

e Participate in planning;

e Participate in statute preparation;

e Participate in the monitoring and evaluation of
management plan of the community; and

e Attend all meetings related to community
forestry.

The commune council and Community Forestry Committee has a very clogmnstigt with clear
roles and responsibilities to easily implement their work. Practically speaking, the Community
Forestry Committee's Facilitation Committee consists of three Village Chiefs and the First Deputy

Chief of the Commune.

The role of the Falifation Committee as prescribed in the Domnak Neak Ta Thmor Puan CF's

Statute is to:

I Involve in and facilitate all issues as requested by the Community Forestry Committee;

| Disseminate the activities of the Community Forestry to relevant institutama, |
authorities, National and International Organizations;

| Provide advice to the Community Forestry Committee; and

| Involve in the monitoring and evaluation of community activities.

The direct involvement of 1st Deputy Chief of Commune in the commforiégtry committee is
important because he represents the local authority and can be a supporter for the community when

there is a problem.
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The commune council can play an important role in implementing decentralization of the
government which can conttite to good governance. It can be an important institution to carry out
commune development work, especially on natural resources management within the commune.
However, this process can be successful only if the commune council uses their role tohieenefit
whole village.

But if they use their power and authority for personal benefit it will cause disbelief among the local
population and it will reduce the participation of local people in forest management and even worse,
it may cause conflict in the oanunity.

Legal Intervention:

To effectively succeed in the management of the development process, particularly natural resources
management, which mainly focuses on community forestry, it is necessarily to have the support of
the local authority andaenpetent institutions. There we can consult and discuss in order to ensure

that our activity is smoothly implemented and problems or conflicts can be effectively resolved.
Logically, the community forestry implementation and operation can be succesdfialsifthe

support of local authorities from provincial to commune levels. Particularly, the 1st Deputy Chief of
Commune plays an important role as part of the Facilitation Committee in the community forestry
organizational structure.

In the FacilitationrCommittee, he has many important roles including solving land conflicts within

his village or commune as well as other community forestry related issues. He is involved in
resolving conflicts when demarcating the community forestry boundary and resaiwiftigts over
boundaries impacted on some villagers' land where they used to cultivate crops. Consequently some
villagers are not willing to contribute their land as common property.

After the establishment of community forestry, offences have gradwlheased because the
community has become aware of their roles and responsibilities as community members. They
became aware through meetings, the dissemination of legislation and laws on forestry and land. In
addition, the community forestry statute, magragnt plan, regulation and community forestry
concepts have also been disseminated. Although most understand, there are still some offenders,
most of them people from outside the village. Due to the facilitation effort of the 1st Commune
Deputy Chief andhrough extension activities the number of offences has been continually reduced.

Apart from the facilitation, the commune councils are also involved in other activities, by acting as
advisor to the committee and sabmmittee concerning technical issuad anxanagement.

Regarding the technical support, the commune council normally helps the community committee
and subcommittee by additionally explaining any points or issues which they did not clearly
understand or when the issues were beyond their capacihderstand. They have assisted when
community members were invited by an organization or project for training courses or study tours.
One among many activities is signing the approval and recognition of the community legal
procedures including the G¥y-laws, CF management plan, CF regulation and CF agreement (for
future use). It is clear that the smooth and successful implementation of community forestry is the
result of strong support by the local authority, particularly the involvement of the caroauncils

in all activities.

According to the case study interviews, the Community Forestry Committee declared that they are
satisfied with the support of the 1st Commune Deputy Chief for all community forestry activities.
Most problems or conflicts weresolved at the communal level. Up to now, there is no single
problem that cannot be resolved by the commune council.
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Linkages with Other Institutions and Extension Activities

Cooperation is an important factor to promote sustainable developmenly iramerking with the
competent institutions and other organizations trying to achieve similar goals. Similarly, community
forestry implementation requires support and cooperation by relevant institutions.

In terms of cooperation, the community has wdrkksely with stakeholders. Mr. Tep An,

community committee chief, stated that community forestry activities have been integrated into the
5-year development plan of the commune under the facilitation of Seila and the plan has been
integrated with the didct plan. He added that more cooperation is needed when there is conflict or
any offence that cannot be resolved by the community (conflict with military over land). Then we
have to negotiate or coordinate with leaders of the institution or send the dasgrovincial level

in order to ensure the process can go smoothly and effectively. Mr. Tep An has widely disseminated
information to outsiders about issues related to community forestry, and now, the number of offences
has been greatly reduced.

Another significant factor is that the agency CIDSE is working in Chumkiri District of Kampot

Province through its development program. It has cooperated and helped to disseminate CF related

issues to people, particularly during the community cluster meetivijage planning meeting. In

the meeting agenda, they always raise the topic of community forestry activities for discussion.

CIDSE staff working in the area echoed the commen
councils have close cooperation witfe tdistrict level because the district is a strong supporter for

conveying information or coordinating issues with the provincial level or relevant competent
institutionso.

Apart from working as the 1st Commune Deputy Chief and member of the Facil@atomittee,

Mr. Sous Neb has actively participated in community forestry activities as a citizen of Prey Yav
village. He has mainly been involved in directly building a fire break, meeting to discuss the statutes
and management plan, selecting the CommsityCommittee and Committee, monitoring and
evaluating implementation and participated in meetings and discussions related to community
forestry.

However, not all members of the community participated to benefit all the people. Some people used
their rde to protect illegal forest activities (transferring wood from a nearby village) which affected
community organizing. Now, some of the community members are less interested in community
forestry development.

Conclusions

According to results from the sa study, it is clear that the commune councils play a crucial role in
the community forestry preparation and implementation process. This is because the commune
councils have defined roles and responsibilities for each member. Officially, the Srer Knung
Commune Council has specifically assigned Mr. Sous Neb, 1st Deputy, to be responsible for natural
resources management, particularly Domnak Neak Ta Thmor Puan community forestry.

More significantly, the involvement of the 1st Deputy Chief in the Commuraitgstry Committee
(Facilitation Committee) is helpful in strengthening the implementation of law. Because he
represents the local authority, and is the main supporter of people when they face any problem he is
able to resolve other conflicts as well. &lerays discusses and consults with the commune council

or relevant institutions when he wants to make any critical decision.

It should be noted that the whole commune council participates actively in protecting and supporting
the community forestry. Adtionally, community forestry activities have been incorporated into the
5-year development plan of the commune under the coordination of the Seila Program. This plan has
also been integrated at the district level.
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The case study indicated some constsaamd problems even though the implementation of
community forestry has been satisfactorily supported by the commune council. This is because the
commune councils are overworked, lack materials and finance and have limited capacity. These are
barriers to #ectively achieving other activities in the commune.

On the other hand, using their role in an appropriate way helps to accelerate community organizing
and gain support from the community members. But if the commune council use their role for
personal bnefit, it will cause local people to lose their attention and limit their participation in the
community development process.

In summary, the commune councils still have some constraints and problems to overcome such as:

I No neutrality;

| Limited capadi;

I Not enough rights and freedom;

| No appropriate working space; and

| Lack of means for travel.

[
Despite the above challenges and problems, the commune councils are willing to be actively
involved in the community forestry process.
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Title: National Action Plan for the Conservation and Sustainable Use of Sestological
Production Landscapes (Satoclatoyama)

Organisation: Ministry of the Btironment, Japan (MOEJ)
Theme-forests, agricultural fields, grasslands
Keywords:Satochisatoyama, Action plan, vision, national measures

Summary

In the Jomon Era, the Japanese Archipelago was covered with virgin forests and wetlands, where
p e o p ives wese integrated with hunting and fishing. With the introduction of agricultural
civilization, they converted the wetlands into paddies and built ditches and irrigation ponds.

Harvested for firewood, charcoal and fertilizer, the dark primeval fonests transformed into open,
light-filled woodlands. Grasslands and fields were created through grazing and grass harvesting.
Over 3,000 years of such humaature relationships, Satoesatoyama areas have been formed and
maintained, where people have@md the blessings of nature in a sustainable manner, with cyclic
use of natural resources around the villages.

However the natural environments of Sategditioyama are currently going through a crisis. Owing

to changes in socieconomic conditions, Satllesatoyama areas have been used less and less in
farming, forestry and other daily activities, which has caused an increase in abandoned farmlands
and forests due to insufficient care. Thickets and bamboo forest have expanded, and ditches and
irrigation ponds have been increasingly devastated. As a result, numerous plants and animals
inhabiting Satochsatoyama environments are now disappearing. Thus, it has been a crucial issue to
conserve Satoctsatoyama for the conservation of biodiversity in Japan.

Therefore, we formulated the National Action Plan for the Conservation and Sustainable Use of
Socicecological Production Landscapes (Satesdtbyama) as the practical action plan for the
policies and measures of regional approaches prescribed in thedl&8iiadiversity Strategy of
Japan 2010.

The purpose of this plan is to initiate a nationwide movement by presenting the key principles and
direction of the national policies and measures for the conservation and sustainable use ef Satochi
satoyama, to véous stakeholders such as farmers and foresters, local communities, private
organizations, enterprises, governments and experts.

Background
(1) Definition and characteristics of Satodaitoyama

Satochisatoyama refers to an area consisting of fanddairrigation ponds, secondary forest,

plantation forest, and grasslands around human settlements. It is located between more natural, deep
mountainous areas and urban areas with intensive human activities. The environments ef Satochi
satoyama have beéormed through various human interventions over a long history. People in
Satochisatoyama areas have practiced both land use in a dynamic 4lilesaiattern and cyclic

resource use, developing ecosystems and biota therein unique to the secondary emgirasmell

as creating a rich culture of life in which people live in harmony with the environment while

enjoying various ecosystem services.
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(2) Current status of Satoekatoyama

The total Satochsatoyama area accounts for about 40% of the nalemal However, along with
modernization of I|ifestyles and agriculture since
managed or utilized, and have been left abandoned. Secondary grasslands have substantially
decreased. Si nc eivatedlandsrhdve dlsb keenlirgréaBidgt abanddnéd. With

these changes in human intervention in Satsatdyama, various problems are emerging around the

country such as, degraded quality of plant and animal habitats; conflicts between humans and wild

animals; illegal dumping; and reduced functions in conserving traditional landscapes and national

land.

(3) Importance of Satoctgatoyama

Satochisatoyama areas have been formed as a result of repeated human activities with agriculture,
forestry and othepractices in a sustainable and stable manner, which were aligned with local natural
conditions by using locally developed knowledge and technologies. Satiolgama originally

served as places of agricultural and forestry production and communitydietlifioday, in

addition to these roles, Satodatoyama fulfill various implications and functions, such as

biodiversity conservation; sustenance of biomass resources and conservation of indigenous
landscapes representing images of hometowns and tradiiiiong culture; provision of

opportunities for environmental education and experiences; and prevention of global warming.

Objectives of the National Action Plan and its relation to other policies and measures

The objectives of the National Actionad for Conservation and Sustainable use of Satochi
satoyama are: to present the importance of Sasatbiyama areas, the vision, direction,

principles and procedures of their conservation and sustainable use to a variety of stakeholders,
such as nationand regional governments, enterprises, NPOs, and agricultural and forestry
sectors; and to specify the national measures for Satathyama conservation and sustainable
use, in order to stimulate public understanding of the significance of Saaiogma and to

expand efforts by various entities to develop a nationwide movement.

Though conservation and sustainable use of Sasathyama should be implemented through
agriculture, forestry and local daily life activities, the Plan precludes measuineth&purpose

of stimulating primary industries and revitalizing rural lifestyles. Instead, the Plan focuses on
the conservation of biodiversity and better relationships between humans and the natural world.

The Plan is based upon recognition of the sdamisis determined in the National Biodiversity
Strategy of Japan 2010 and on the matters regarding Sasdolgama and countryside areas
stated in the Grand Design of the National Land. We positioned the Plan as an implementation
plan to put forth cormete actions concerning Satoakitoyama as called for in the National
Biodiversity Strategy of Japan 2010.

When regional governments carry out planning and implementation of Sa&toiama

conservation and sustainable use, the Plan will play a rel@asieline to stimulate and assist

these efforts. We also expect the Plan to be translated into a regional biodiversity strategy that is
formulated by individual regional governments in accordance with characteristics of their
localities.
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Action plan forthe Conservation and Sustainable Use of Socio-
ecological Production Landscape (Satochisatoyama)

(Atthe national level )
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Figure: Obgctives of the National Action Plan and its relations with related policies and measures

Vision of Satochisatoyama conservation and sustainable use

Satochisatoyama areas are important in conserving the biodiversity of Japan. They also serve as a

basist or citizensd6 |ivelihood and spiritual cul tur e,
prevention, and preserving living conditions, landscapes and cultures. At the same time, they are

important as a place for learning, experiencing and continuingdsgéifestyles that have been

harmonized with the natural environments.

For the stable sustenance of Satesd@ibyama ecosystems, which offer such varied functions, we

will promote management compatible with environmental capacity and resilience, dodisyof

natural resources. Such efforts should be pursued based on scientific knowledge while learning from
traditional wisdom.

Moreover, we strive for Satocbatoyama, with its mukilimensional values, to be sustained through
participation and coopation of citizens in all positions as a common natural resource that they
share (i.e., new ficommonso), to be handed down t c

Direction of Satochisatoyama conservation and sustainable use

AThe Grand Design ohetperBpeconak bé&nbdibdometsit:
National Biodiversity Strategy of Japan 2010, illustrates images of the national land to be pursued

for the next 100 years in each land category, including natural mountain areas, urban areas, and

coastal area

In accordance with the lortgrm goals of the National Biodiversity Strategy of Japan 2010, we
hereby set the following three basic directions for the next 10 years that are to be pursued by all
measures and implementation activities conducted bgusabodies. The period targeted by the
Plan is about 10 years, from now until 2020.
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(1) Promotion of nationwide movement

While a wide range of the public increasingly understands the values of Szdtmfama, we strive

for farmers, foresters and localmmunities as well as various people in different positions to
voluntarily participate and cooperate in efforts of Sategditioyama conservation and sustainable
use, viewing Satocksatoyama as their common resources. Namely, a large number of people,
including urban residents, receive natural benefits from Sasadbyama, and at the same time, part
of the management costs is supported by public and private funding and volunteer work. Through
these collaborative efforts, relationships among the peopitee g&gion will be enriched, sustaining
efforts towards Satoclsatoyama conservation and sustainable use.

(2) Nationatlevel biodiversity conservation through the conservation and sustainable use of locally
typical Satochisatoyama

Considering the lagextent of Satockdatoyama in the national land area (approx. 40%),
implementation of Satoclsatoyama conservation and sustainable use should be focused on some
areas selected at a regional scale (e.g., prefecture). We aim to ensure thasStga targeted

for conservation activities represent seemlogical features of each region of the country. Regional
scale conservation and sustainable use will be undertaken with consideration ofsckleger
ecosystem network, to realize the conservatifoBatochisatoyama biodiversity at the entire country
level.

Considering the mukilimensional values of Satoebatoyama, aspects and criteria for selecting
representative Satoehatoyama areas of a given region should be determined by the regional
governments (e.g., prefecture government). Examples of representative -Satoghima might be

areas with particularly rich biodiversity, active engagement with agriculture and forestry in harmony
with wild creatures, or of traditional living culture anddscapes symbolizing the image of
hometowns. Satoclsiatoyama particularly important for biodiversity may be areas with high
concentrations of endangered species that depend on Ssdtmpama environments, or areas
providing major habitats for nationaligted or endemic species.

(3) Enhancement of various ecosystem services and revitalization of regional societies

Through diversified utilization of land and resources, we will ensure that a mixture of various types
of ecosystems is sustained in Sategdtoyama in a given region. We then aim for the fulfillment of
multi-dimensional benefits of Satoess@toyama (i.e., ecosystem services), such as provision of water,
food, fuel and other various resources needed for living (supplying service); hahitsiopréor

wildlife, soil erosion control, headwater conservation and carbon assimilation (regulatory service);
provision of social, cultural, religious and spiritual basis (cultural service); and others.

Through these actions, we strive to contributeetatalizing the livelihood and economy of the
regional society.

Principles of Satochisatoyama conservation and sustainable use

(1) Role assignment among implementing bodies

Satochisatoyama have been created and maintained by local communitieirigdarmers,

foresters and village people. They are, therefore, an artifact of the natural and social conditions,

history and culture of each locality. Therefore, the fundamentals of Sattoyama conservation
and sustainable use are voluntary effbgtdocal communities.
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However, Satochsatoyama management solely by local sectors has been difficult while benefits of
the natural resources extend over a wider area of the locality because of the diverse values and
functions of Satochksatoyama.

Theconservation and sustainable use of Sateatdyama therefore requires support from a broader
range of the public or from the entire country. For this purpose, the national government itself needs
to conduct initiatives in collaboration with related reinies and agencies, which stimulate regional
efforts and then develop these into a nationwide movement.

A role needs to be played by the national and regional governments, enterprises, farmers and
foresters, local communities, citizens or NPOs, expedgesearchers.

(2) Promotion of collaboration and cooperation among participating entities

While it is becoming difficult to manage Satodaitoyama solely with traditional workforces, such
as local farmers, foresters and village communities, thespgired for ensuring sustainable labor
and financial resources in order to continue the maintenance and management okStgatia.
Therefore, it becomes important to promote activities with collaboration and cooperation among
diverse entities, from ban residents, NPOs, enterprises, universities, and other new partners, to
administrative bodies.

To this end, it is required to develop a platform at the local scale of Satiogama area for
stakeholders to work together on establishing councils) &greements, and so on. While making

the best use of existing systems and frameworks, rules and coordinating organizations will be
developed as the basis for collaborative activities, in accordance withesndigical characteristics

of the locality. Wien considering the efforts of Satodaitoyama conservation and sustainable use as
largerscale collaborative work beyond the locality, it is also important to gain support from
enterprises and each Japanese citizen.

Thus, we will promote development atadke advantage of the use of organizations, funding and
other frameworks to gain volunteers and financial support from a wide range of enterprises and the
Japanese citizens.

(3) Actions in accordance with regional characteristics

Because Satoclsiatoyana areas vary in its soegxological conditions for different regions, it is
necessary to pay attention to determining a strategy of conservation and sustainable use depending
upon the conditions of a given region.

For conservation and sustainable usarrurban areas, it is effective to promote collaboration with
entities outside of the Satoetatoyama community. New partners can be found outside of the
community, such as NPOs, enterprises and schools, who wish to engage in volunteer work and
environmatal learning and experience.

In semimountainous regions, local farmers and foresters are the main implementing bodies. The
stability of their conservation activities may be assured by focusing on local business activities using
ecotourism and local pradts, and on other activities that are linked to the development of the

region.

In coastal regions, Satoebatoyama areas and the ocean are proximate. Considering the regional
continuity and integrity of the two areas, cooperation between the two catiesm conservation
and sustainable use will be effective.

For these types of Satoesdtoyama activities, the national government will implement conservation
and sustainable use of typical Satesaioyama areas that are selected for each of the ezdipg
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and socially distinctive regions. Building on leading efforts at the scale of a selected area, the
conservation practice and sustainable use of Sasatbyama will be promoted throughout the
region.

Satochisatoyama areas in semiuntainous ragns contain forests near mountainous areas. In
addition, because of declining populations and aging, human resources in the communities are
becoming limited. Therefore, while some woodland areas should be managed partly as secondary or
artificial forests,others will be properly managed depending on local seoddogical conditions.

For other woodland areas located close to mountainous areas that are normally transformed into
natural forest without human care, the basic approach will be to leave theatutal succession. In
these cases, vegetation restoration may be carried out where necessary.

(4) Reflection of biodiversity perspectives on Satesdtbyama conservation and sustainable use

Activities of Satochisatoyama conservation and sustainaikke may be implemented by diverse
entities and for various purposes, reflecting the raiftiensional values of Satoebatoyama.

These activities should also be effective in terms of conservation of biodiversity. For this purpose, it
is important to aeate an inventory of basic ecological information, including distribution of wildlife
species that depend on the habitats of Satatioyama. Drawing on such basic information, the
conservation and sustainable use efforts should be prioritized accardireps of high importance

for the conservation of biodiversity. It is also vital to apply adaptive management, in which we can
flexibly revise actions and expected outcomes in light of new data obtained from continuous
monitoring. To ensure understandioigthe biological information, setting proper goals, and
implementing management that translates the ecological responses, we will promote participation by
experts who have knowledge in the field of biodiversity.

Procedure for Satochisatoyama conservatin and sustainable use

This section, in accordance with sections 4 and 5, describes the procedure ofsaébyaima
conservation and sustainable use, addressingseatisnal tasks that are common to all measures
and efforts implemented with variouarposes by diverse entities, from national and regional
governments, private organizations and enterprises, to universities.

(1) Establishing a basis for nationwide activities

(2) Introducing economic instruments for Sateshtoyama conservation and tsiisable use

(3) Preserving traditional technologies for sustainable resource use and developing new technologies
to promote cyclic use

(4) Understanding the current status of Sat@atoyama and promoting monitoring

(5) Characterizing Satocisiatoyama iad implementing its conservation and sustainable use based on
these characteristics

(6) Preparing a regiondé¢vel basis for implementing Satoetatoyama conservation and sustainable

use

National measures for Satochsatoyama conservation and sustainabluse
Sections 3 to 6 described the vision, direction and basic principles for Ssatayama
conservation and sustainable use carried out with coordination and collaboration of various bodies,

such as the national and local governments, enterpriségjlage and forestry operators, citizens
and private organizations. Based on the vision, direction, principles and upper level strategies and
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plans, the following categorized measures should be carried out by the national government in an
integrated, coprehensive manner.

(1) Raising interest and awareness of citizens in Sasatbiyama

(2) Developing a scientific basis for understanding and evaluating biodiversity

(3) Preserving wildlife species, protected areas and other designated areas

(4) Conservdbn and sustainable use through sustaining and stimulating agricultural and forestry
activities and rural villages

(5) Revitalizing landscape, tradition and culture through conservation and community exchange
(6) Re-evaluating traditional technologies asbtainable use of Satogddtoyama as new resources

(7) Utilizing Satochisatoyama as places for environmental experience and education

(8) Promoting and assisting localhased efforts through the engagement and cooperation of diverse
groups

Website links:
http://www.env.go.jp/nature/satoyama/pamph.html
http://www.env.go.jp/nature/satoyama/En_ActionPlan_All_ver/En_ActionPlan_All_ver.pdf
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Title: Community Forestry in Nepal

Organisation: Ministry of Forests and Soil Gervation, Nepal

Theme:Forest
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Summary

Community Forestry is increasingly recognize@aseans for promoting sustainable forest
management and restoring degraded forests for enhancing the forest condition as well livelihoods of
low income people and forest dependent communities worldwide. It also promotes community rights
to forests, enhames forest sector governance and local democracy along with mitigation of adverse
environmental and climate change effects.

Nepal has a wellocumented history of over 30 years in community forestry and has been regarded

as a model demonstrating the sames difficult paradigm shift from governmeontrolled

forestry to active peoplebs participation. The Fo
community forestry, enabi idengfiedtareas offocest ®ICRUBsinNt t o 06 h
Nepal

Some 1.23 million hectare forest out of 5.5 million hectare of total forest area has been managed
under community forest with active participation of more than 14000 Community Forest User
Groups (CFUGS) in various parts of the country. Patale CFxé&mgle, was almost barren prior to
being handed over to a CFUG and now is a fully stocked forest with lots of flora and fauna. CFUGs
are managing forests with different silvicultural and management activities.

Benefits accrued from forests are utilized forest management, livelihood improvement, and social
and community development activities. Indeed, community forestry and the Patale CF in particular
is now widely perceived as having real capacity for making an effective contribution towards
addressig environmental, socioeconondad political problems in Nepal

Background

Community forestry has achieved broad global acclaim over the past three decades as a successful
model for natural resource management that is innovative, peeplered and edttive. It is

increasingly recognized as a means for promoting sustainable forest management and restoring
degraded forests, for enhancing the livelihoods of low income people, forest dependent communities,
for promoting community rights to forests, fothamcing forest sector governance and local

democracy, and for mitigating the effects of climate change.

Nepal, as one of the first countries to experiment with community forestry, has now come to be

widely recognized as being at the forefront of its dgwelent and has perhaps made greater

progress than many other countries in establishing it as the cornerstone of its forest sector policy. It

has a welldocumented history of over 30 years in community forestry internationally, and it is

regarded as a modeéémonstrating the sometimes difficult paradigm shift from government

controll ed forestry tooethatdstobsened witk legnlintei@st forgeasonsi ci pat
that can be learnt and applied elsewhere. It is now widely perceived as lemliogpacity for

making an effective contribution towards addressing environmental, socioeconomic and political

problems. This case study deals with overview of community forestry in Nepal with an illustration of

Patale Community Forest.
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Evolution of Community Forestry Policy, Programme and Legislation

The failure of a centrally controlled bureaucratic system of classical forestry, and the existence of

i nfor mal indigenous forest management provided th
foredry sector. Successive refinement of partnership arrangements between local communities and

the state forest agency based on practices in the field, and mutual assessment of the results has led to

the growth of community forestry.

The initial phase of comunity forestry in Nepal was geared towards assigning responsibilities and

rights of |l ocal forest management to the village
enactment of the Panchayat Forest Rules and the Panchayat Protected Forest Bulesyald7

based on protecting and planting

trees to meet the forest product needs of the 1| oc

Three years of rigorous study and consultation in the preparation of the Master Plan for the Forestry
Sector (MPFS), in addition to the first national level workshop on community forestry held in 1987

laid the foundation for handing over forests to groups of traditional forest users so that they could
meet their basic forest product needs and at the same timeveothsse forests. Reorientation of
foresters was also considered essential for the sustainable management of these community forests.
The MPFS further stressed that participation of local communities in deaisikimg and benefit

sharing was essentialrfthe conservation of forest management.

The endorsement of MPFS in 1988 and the political regime change in 1990 were instrumental in the
formulation of new forest act in 1993 and forest regulations in 1995. By the early 1990s, however,
continued experigral learning had started to highlight deficiencies in the legislative framework

under which the community forestry model was being implemented. In particular, the key role of the
Panchayat as a local institution began to be questioned. Panchayat welargftégeographically

and in terms of population) and tended to be dominated by the traditional elite in rural society
(wealthier, better educated, male and high caste).

It was found that actual management of community forest antbetdgy decisiormaking on how

the forest was to be developed and used would improve if they were undertaken by those people

most directly affected by such decisions and prepared to contribute time and inputs into what they
considered as their local resource. Thus, the gopbce o f 6f or est usersd arose, i
who traditionally used a particular patch of forest. Subsequently, community forestry became based

around the community forest user groups (CFUGS) rather thgratiohayat. Much effort during the

early 1990s thus became focused on basing community forestry at the community level and seeking

ways to bring such disparate groups together into CFUGs.

The Forest Act 1993 provided a clear legal basis for community forestry, enabling the government to
6handdédovdenti fied areas of forest to CFUGs. The p
Forest Regulations, backed by the Community Forestry Operational Guidelines 1995. According to

the Forest Act and the associated Forest Regulations, CFUGs are |egadnauts and corporate

bodies having full power, authority and responsibility to protect, manage and utilize forest and other

resources as per the decisions taken by their assemblies and according to their self prepared

constitutions and operational plamgth minimal scope for interference from the state forestry

agency). Although all benefits from community forests would go to the CFUGs concerned, the land

legally remained part of the state.
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Important characteristics of formal CF legislation are:

| All accessible forests can be handed over to users without any limitation on area, geography
and time

| Land ownership remains with the state, while the land use rights belong to the CFUGs

I All management decisions (land management and forest managemenrddarbynthe
CFUGs

| Each member of the CFUG has equal rights over the resources

| Each household is recognized as a unit for the membership

I CFUGs will not be affected by political boundaries

| Outsiders are excluded from access

| There are mutually recognized usights

| There will be an equitable distribution of benefits

| The State provides technical assistance and advice.

I

Status of Community Forestry in Nepal

Figure 1: Handing Over CF over time
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Total land area of Nepal 14.7 million ha
Total forest area 5.5 million ha
Potential community forest area 3.5 million ha
Forest area under community forestry 1.23 million ha or 22% of totdbrest area
Total number of CFUGSs 14439
Womenheaded CFUGs 805
Total number of houselds' 1.66 million or 33% ofdtal households

(Source: Gautam 2010)
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Patale Community Forest

Introduction

Fig 1: Community Forest with surrounding
settlement and forests

PataleCommunity Forest (CF) is sandwiched between two community forests, namely Kafle CF and
Padali CF in Lamatar Village Development Committee (V.D.C) ward number 1, situated in Lalitpur
district just 11 km from Kathmandu, capital of Nepal. It is locate®d7@ 27Q north, 27@ 37Q

east latitude and longitude, respectively.

The community forest consists of 104.6 ha land covering 162 households within a community forest
user group (CFUG) with 881 total populations in which 430 are female and 451 are male members
The vegetation type is a mixed one with Chilaune (Schima castanopsis), Katus (Castanopsis indica)
and Utis (Alnus nepalensis) as the dominant species. For sustainable management of the forest, it is
divided into six blocks, all of which include a firedi to protect from forest fires. From the upper

part of this forest scenic view of Kathmandu Valley as well as sunrise view can be observed.

Fig 2: Scenic view
of Kathmandu
Valley from the
community forest
area

Historical Background of Patle CF

Prior to 1970, forest conditions were very good with abundant vegetation including trees, shrubs,
Non timber forest Products (NTFPs), Medicinal and Aromatic Plants (MAPSs), different wildlife
species and plenty of water sources.
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After 1970, due to an imease in population pressure on the forest and a lack of sufficient source of
income for the people to their livelihoods, anthropogenic pressures in this forest rose tremendously,
leading to massive deforestation and degradation of the forest. Whilewarsekicing deforestation,

in 1985 this forest faced the incident of big forest fire resulting complete loss of vegetation wildlife
and converting forest into a denuded hill. Consequently, water sources also disappeared and people
faced the problem of hawj to walk 810 hours even to transport a single jar of water. In order to
control population pressure and conserve and protect the forest from further deterioration, with the
initiation of local communities and the District Forest Office, local people Wweught together for
conservation and management of that forest and the forest was then handed over to the community
forest user group (CFUG) to be managed as a community forest in 1994 after promulgation of the
new Forest Act of 1993. Since then, it lh@en under the control of the community, the condition of

the forest has improved, and people are benefitting from forest resources.

Governance

CFUGs have their own constitution, which governs the whole user group as well as the executive
committee.Er cuti ve commi ttee consists of 13 members wi
members. This executive committee looks after the decision making activities within the group.

The group has classified households into rich, medium, poor and very poor categofie8]j C, D.

The classification is based on a Welbeing ranking and the intention of conducting livelihood

improvement program especially focusing on the C and [@esdés. Similarly, the CFUG also

focuses its activities on improving governance status and promaimgparency and accountability.

Moreover, it has created a separate monitoring and evaluation subcommittee and an account

subcommittee.

How is the CFUG conserving and managing the forest?

The CFUG has prepared a fiyear Community Forest Operation PI&FOP) with technical

support from the forest technician of the district forest office. It encompasses overall features of the
forest, growing stock, block division, forest management as well as silvicultural operation activities,
conservation measuresalso covers provisions for the harvesting, utilization, selling, etc of forest
products. CFUGs have to base their activities on this technical document for overall management of
the forest. Once approved from district forest officer of district forestegffi becomes officially
functional.

Based on the approved operational plan, the following forest conservation and management
activities are being carried out by the CFUG:

| Protection of forest from uncontrolled grazing, illegal cutting, and forest étes

I Regular patrolling by CFUG members to conserve the forest and prevent illegal activities
like encroachment, tree cutting, etc.

Provisioning of forest watchers

Grazing controls

Hunting controls

Rewarding informants informing about the activitieslleial activities within the CF
Complete control over the collection of stone, sand, as well as all activities causing soil
erosion, degradation as well as loss of biodiversity.

| Soil erosion controls

| Forest fire controls

| Punishment of persons conductiny activities against the rules of CF.
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Major Silvicultural Activities

| Shrub land improvement: they have
prepared a shrub land improvement
demonstration plot

Pruning

Thinning and singling

Planting and weeding

Conversion of Pine Forest into Broadleave
forests.

|  NTFP demonstration Plot

Fig 5: Plantation being carried out

Forest Product utilization and distribution:

The CFUG has made provisions within its Community Forest Operational plan regarding the
collection procedures for timber, firewood, fodderage and leaf litter, as well as a timeframe for
carrying out different forest management activities. They consume these products within the CFUG
and if they have surpluses of these products, they can sell them outside the CFUG.

Major Vegetation and Wild life within CF

Major vegetation of this forest is as follows:

Nepali Name Scientific Name Category(herb/s Uses
hrub/Tree)
Bakle Myrsine capitellata Tree Fuel wood and timber
Mauwa Madhuka indica Tree Fuel wood, fruit and timber
Dhale katus Castanopis indica Tree Fuel wood, fruit and timber
Mansure katus | Castanospsis tribuloides Tree Fuel wood and timber
Utis Alnus nepalensis Tree Fuel wood and timber
Kanphal Myrica esculanta Tree Fruit
Chilaune Schima wallichi Tree Fuel wood ,timber
Lankuri Fraxinus floribunda Tree Fuel wood ,timber
Salla Pinus roxburgii Tree Fuel wood, timber, leaf litter
Kaulo Persea species Tree Timber and NTFP
Firfire Acer oblongum Tree Fuel wood and timber
Chanp Michelia champaca Tree Timber
Phalant Quercus glauca Tree Timber and fodder
Painu Prunus cerasoides Tree Ornamental, timber and fuel
wood
Khari Celtis tetranda Tree Timber, fuel wood, and pole
Saur Saurauria nepaulensis Tree Timber, fuel wood, and pole
Lapsi Chaerospondias axillaris Tree Fruit, timber, pte
Bains Salix babylonia Tree Fuel wood , timber
Kalikanth Myrsine semiserrata Tree Fuel wood , timber, fruit
Gogan Sairauia grifthithi Tree Fuel wood , timber
Gurans Rhododendron Tree Flower, fuel wood , timber
Mayal Pyrus pashia Tree Fruit, fuel woal
Anselu Rubus ellipticus Shrubs Fruit, living hedge
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Chtro Barberis aristata Shrubs Fruit, live fence

Dhasingre Gaultheria fragrantissima Shrubs Fruit

Timur Zanthoxylum armatum Shrubs Fruit, medicinal value

kimbu Morus alba Tree Fruit, fodder

Alainchi Amomum subulatum Shrubs Medicinal value

Bhyakur Dioscorea deltoides Herbs Vegetable, fruit

Bantarul Dioscorea bulbifera Herbs Vegetable

Kukurdaino Smalax menispermoides Herbs Vegetable

Anp Mangifera indica Tree Fruit, timber, firewood

Koiralo Bauhiria variegata Tree Timber, firewood and
vegetable

Tanki Bauhinia purpurea Tree Timber, firewood

Sisnu Urtica dioca Herbs Wild vegetable

Aru Prunus persica Tree Fruit

Kainyo Gravellis robusta Tree Ornamental value, timber, fug
wood

Amriso Thysanolaenanaxima Grass/herbs | Fodder, soil conservation

Piper longum Herbs Medicinal value

Pipla

Sugandhawal | Valeriana jatamansi Herbs Medicinal value

Chiraito Swertia chiraita Herbs Medicinal value

Ghodtapre Centella asiatica Herbs Medicinal value

Manjitho Rulia mahitha Herbs Medicinal value

Charchare Parthenocissus semocorda; Herbs Medicinal value

Neuro Poa polyneuron Herbs Wild vegetable

Nim Azadiracta indica Tree Medicinal value, timber,
firewood

Ghiukumari Aloe verra Herbs Medicinal value

Tejpatta Cinnamomum tamala Shrubs/Tree Medicinal, spice value

Pakhanbeda Berginia ciliata Herbs Medicinal value

Titepati Artemissia indica Herbs Medicinal , antibacterial value

Lokta Danphe bholua Shrubs Raw material for
paper making

Angeri Lyonia ovalifolia Shruls Firewood

Bhalayo Rhus sucedanea Shrubs/Tree | Medicinal value

Ansuro Justicia adhatoda Shrubs Medicinal and green
manuring, mulching

Dhaturo Datura stramonium Shrubs Medicinal value

Ganja Canabis sativa Shrubs Medicinal value

Akansbeli Cuscuta reflexa Herbs Medicinal value

Gurjo Tinospora reflexa Herbs Medicinal value
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Tarul Dioscorea alata Herbs Wild edible fruit/vegetable

Chameli Jasminum arborescens Herbs Ornamental value/ essential
oil

Sungava Dendrobium densiflorum Herbs Ornamental plant

Pipal Ficus religiosa Tree Religious value

Bar Ficus Bengalensis Tree Religious and timber/firewooc
value

Kurilo Asparagus racemosus Herbs Medicinal value

Dhupi Juniperus indica Shrubs/Tree | Ornamental use

Wildlife

Bears, different species of deer, le@spangolins, rabbits, wolves, snakes and bats are found
within this forest. Similarly, various types of birds, reptiles, insects and mammals also occur here.

Sources of Income

Water selling

Selling of Forest Products

Membership fee and membership reaéw
Fee from visitors as well as researchers
Support from different organizations

The CFUG has been profitably establishing linkages with different grassroots organizations like
social clubs, the livestock management committee, the village developmenitteanthe district
development committee, media, range posts, NGOs, etc. This has enriched the group and its
members across a wide range of issues.

Apart from forest conservation and management, CF has been contributing to different aspects of the
commurity, as well as social development activities, as summarized as follows

Institutional development of the CFUG

Investment in community and local development: the CFUG has been supporting different
types of development activities like road construction,mamity building construction,
drinking water management, cultural preservation activities, ecotourism promotion, income
generating activities, etc.

Scholarships as well as stationery for low income, diligent and marginalized groups of
students.

Supply offorest products for different types of social development work

Support for income generating activities like goat and pig raising for women and
disadvantaged members of the CFUG, i.e. the previously described C and D categories
Ecotourism promotion

Information dissemination

Future strategy

Conducting different forest conservation and management activities.
Conversion of pine forests into broadleaf forests for multiple benefits.
Capacity building for CFUG members, especially those in the C and D cagegorie
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Planting of Lapsi (Choerospondis axilaris), multipurpose tree/fruit species, on 2 ha of land.

Maintenance and promotion of NTFP demonstration plot.

Commercial production of Bio Briquettes.

As per the new CF guidelines of 2009, appropriate fundingoeiillocated for forest

development, community development as well as poverty reduction programs; these

activities will be implemented accordingly.

I In consideration of Tourism Year 2011 in Nepal, a variety of programs related to ecotourism
promotion will ke carried out.

| Initiative will be taken in implementing Local Payment for Environmental Services (PES)
mechanisms.

I All benefits accrued from the forest will be distributed in an equitable way based on the
well-being ranking and contributions of users.

| Recognizing the NTFPS (MAPSs) within the forest, forest resource based enterprises will be
conducted.

| In coordination with forestelated groups/institutions, NGOs, government agencies as well

as donor agencies, programs related to forest development timsétwapacity

enhancement and poverty reduction will be carried out.

Lessons Learnt
From the community forestry overview in Nepal as well as the Palate CF case study, in particular,
the following lessons were learnt:

| First, community forestry is a liée resource management approach for conserving and
improving the condition of forest resources if appropriate policy, policymaking processes
and compliance mechanisms are maintained.

I  Second, CFUGSs can become effective and inclusive institutions, britagjather the rich
and the poor, men and women, dalits (untouchable caste) arthlitsnto address poverty
and social exclusion by utilizing available resources for both subsistence and commercial
purposes.

| Third, CFUGS, if given complete autonomy atelolution of power, can become viable
local institutions for sustaining local democracy and delivering rural development services
by creating income generating activities, and establishing partnerships with many NGOs
and private sector service providers.
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Title: Local livelihood in the Lower Songkhram Basin, Thailand

Organisation: Ministry of Natural and Resow@nd Environment, Thailand
Theme:Forest, Agicultural land
Keywords:Thai Baan Research, Wetland

Summary

Wetlands play a key role in helping to sustain river systems health. They have important

hydrological functions such as recharge of groundwiagrovement of water quality and flood
alleviation. The main challenge in the relationship between wetlands and water is to find ways in
which to integrate the conservation and wise use of wetlands into the management of river basins.
The seasonally floodkforest in the Lower Songkhram Basin is a wetland type in northeastern
Thailand. Wetland ecosystems provide the local people with a variety of goods and services upon
which they all depend, including food, fuel, clean water and protection from natuaadifiaz

Unfortunately, wetlands are under increasing pressure from unsustainable use and other threats such
as pollution and land conversion.

As all cultures gain inspiration from or attach spiritual and religious values to wetland ecosystems or
their compnents’ e.g. landscapes, trees, hills, rivers or particular spebiesliversity loss also
strongly influences our social relations. The
management of wetlands; allocation and management of fwat@aintaining the ecological

functions of wetlands will support their livelihood. The ecology and history of the seasonally

flooded forest in the lower Songkhram basin research using the Thai Baan research methodology,
was undertaken by 240 villages frehvillagesi Baan Tha Bor, Baa Pak Yaam, Baan Uan, and Baan
Yang Ngoy in Sri Songkhram District, Nakorn Phanom Province in Northeast Thailand. The research
methodology utilizes the situated knowledge of local communities on ecology, management of
naturalresources, local history, soegzonomy and livelihoods

Introduction:

The Lower Songkhram River Basin encompasses a broad range of wetland habitat types associated
with a functional floodplain ecosystem, linked to the Mekong River. Annual extensidénipo
phenomena are dependent ofasin precipitation and a backwater effect from the Mekong which

in some years shows a marked backflow. The river supports a remarkably productive capture fishery,
which peaks each year during the flood recession pesigihorting the livelihoods of numerous

families locally. The site is notable for holding one of the last extensive areas of seasonally
inundated riverine forests in the Mekong Basin.

The floodplain wetland site supports several rare and threateneddsbsspncluding five species
on the IUCN Red List, and is an important resting and feeding site for migratory birds on the East
Asian Flyway. The area is generally poorly studied for most major taxa and data is sparse.

The Lower Songkhram River Basin engpasses a broad range of wetland habitat types associated
with a functional floodplain ecosystem, linked to the Mekong River. Annual extensive flooding
phenomena are dependent ofbasin precipitation and a backwater effect from the Mekong which

in someyears shows a marked backflow. The river supports a remarkably productive capture fishery,
which peaks each year during the flood recession period, supporting the livelihoods of numerous
families locally. The site is notable for holding one of the lastresive areas of seasonally

inundated riverine forests in the Mekong Basin.
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The floodplain wetland site supports several rare and threatened fish species, including five species
on the IUCN Red List, and is an important resting and feeding site for mighatds on the East
Asian Flyway. The area is generally poorly studied for most major taxa and data is sparse.

Wetland Livelihoods in the Lower Songkhram River Basin

Communities located on or near the Songkhram floodplain exhibit a high degree okrefianc
wetlandderived products for their livelihoods. Villagers generally are engaged incouitbonent
livelihoods, which vary by season and availability of particular wetland products. Agriculture is of
less importance locally than is generally assumedutside agencies, thus leading to inappropriate
development priorities and misallocation of resources. In particular, local people are engaged in a
mix of the following wetland dependent activities:

Capture fisheries: Large numbers of families are depent on fishing for both subsistence and
income. Up to 90% of households in some villages have members who are involved in fishing to a
greater or lesser extent, with most being-giare or seasonal fishers. At certain times of year, when
fish are migratig upstream or downstream off the floodplain following the rainy season, a
significant artisanal fishery exists, which generates significant local wealth. Up to 85 different
fishing gears were used in the past, many of which were made locally, suppceitandary

industry. High value fish are sold fresh, while lower value fish are processed.

Fish processingBecause of the surplus of fish at certain seasons and the difficulties with
transporting fresh fish to market, there is a healthy fish procesglngtry developed in riverside
villages, although not all of the raw material is derived from the Songkhram River these days, with
much of the fish being used in pla som (fermented sour fish) being derived from the Central Plains.
Some villagers processgge amounts of salted fermented fish in clay jars (pla daek) or dried fish
(pla haeng), both of which have a reputation for quality from the Songkhram communities.

Harvesting wetland products:A vast range of wetland products, both terrestrial and aqaatic
harvested on a seasonal basis by local villagers and people from outside the basin who travel in to
take advantage of the abundance of natural resources. Villagers from as far away as Khon Kaen and
Kalasin are reported to come and gather mushroothbamboo shoots from the paa boong paa

thaam during the early rainy season for sale in their home provinces. Other commonly harvested
products include wild vegetables, red ant eggs, tubers, fuel wood, wood or vines for making
household implements or fistaps, medicinal herbs and reeds for making mats.

Agriculture: Traditional forms of agriculture are now increasingly scarce, as more intensive forms
oriented towards external markets have taken over from subsistence farming. Wet paddy rice is the
most conmonly grown crop (principally glutinous rice varieties), plus smaller areas of cash crops
such as sugar cane, tomato, melon and maize. Rice is mostly grown in the wet season without
irrigation, but significant areas may be lost due to flooding when grovtheofloodplain or lower

terraces. Dry season rice cultivation has long been promoted by the government using centralized
irrigation systems, but the majority of these systems has failed and they are now abandoned.
However, small scale systems usingfarneed6 own pumps or flood recession
sustainable over the last 20 years. There are still instances of traditional mixed crop farming systems
using terraces on riverbanks or small cleared areas in the paa boong paa thaam, but they are
increasingly rare.

Livestock Raising: This is a livelihood activity of great importance to households in the Lower

Songkhram Basin, especially raising cattle and buffalo. In the dry season the livestock are driven

into the flooded forest or areas of opensgtand to graze, while in the rainy season when these areas

are inundated, the |ivestock are taken to higher
The buffalo are superbly adapted to the wetland conditions, having splayed hooves for avalking

marshy land and being good swimmers. In the past they were used as draft animals, but nowadays
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are used as a source of animal manure and sold for ready cash when the family is in need e.g. a
member requires medical treatment. In this sense, they armaf insurance and social security for
local villagers, who are less likely to fall into debt than villagers who have sold all their large
livestock.

History of the Lower Songkhram River Basin

The ecology and local history of the seasonally floodegktdn the Lower Songkhram Basin

research has found that the Lower Songkhram area has been the home of many different ethnic
groups for a long time, as a consequence of the rich natural resources and the location, which has
long been a transport route betm the extensive Sakon Nakhorn Basin and the Mekong River.

The first groups that traveled to the area were the Khmer (called by the local as Khom) and the Laos.
The Khmer traveled by Kra Sang boat along the Mekong and its tributaries for trading itewer of

ware, gold ware, and swords, while the Lao from Savannaket and Khammuan traded their rice in
exchange for salt from the SongKhram valley.

During World War 11, Vietnamese people moved to some of the large towns along the Mekong in
Thailand. Some ahem worked with trading boats traveling along the Mekong and its tributaries,
including the Songkhram.

There have been many other ethnic groups from Northeast Thailand and Laos who have relocated to
the area such as the So, Lao, Nyaw, and Chinese. gitages moved either to the existing

communities or established new communities. They fished, farmed in the flooded forest, traded and
worked on commercial boats.

Accordingly, the communities where the research has been conducted are historicallplthked t
different ethnic groups who moved to the area at various times. The summary of each community is
as below:

|  Baan Pak Yaam a stop for the Lao from Kammuan who traveled upstream to buy salt to take
back to Laos. Later groups that moved to the commusiish as the Vietnamese, settled
during World War II, Thai from Ubon Ratchathani and Nakorn Phanom. These settlers made
Baan Pak Yaam an important trading site on the Songkhram River.

| Baan Tha Bor community was built by merchants and fishers origirfatimgKhammuan
and Champasak provinces in Laos. During World War Il Viethamese who worked with the
trading boats also moved to the community. Later Thai people from Ubon Ratchathani,
Nakhon Phanom, and Yasothorn, together with Chinese merchant settledraking
Baan Tha Bor a large community and a center of trading in the Songkhram Basin. Presently
Baan Tha Bor hosts 6 ethnic groups: Thai, Lao, Nyaw, Soe, Chinese, and Vietnamese.

| Baan Yang Ngoy was built by Khmer merchants who sold silverware and sWbegys.
traveled by boat along the Mekong and by foot
| ocation was called ASopamiatrao (locally pro
community disintegrated due to war and disease. Later on the Nyaw frajraRo Sa
towns in Laos came to the area for trading and fishing, they relocated in the village from the
old Khmer graveyard. Presently villagers in Baan Yang Ngoy still speak the Nyaw language.

| Baan Uan was built by people from the confluence of the Sangkhram and Mekong
rivers at the mouth of Chai Buri river, and Thai people from Ubon Ratchathani who
relocated to the area for farming and fishing. Later villagers from parts of Yasothorn and
Mukdahan provinces arrived, who came to purchase fermeniedified fish, and
fermented bamboo shoots also moved to the community.
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The economy of communities in the Songkhram basin has been connected to communities in other
areas for a long time, through merchants who traveled along the Mekong and its tridLdgagks.
Songkhram villagers in the seasonally flooded forest have traded their products such as fermented
fish and dried fish with rice, salt and chili from upland communities. They also sold dried fish at
some festivals and ceremonies such as annual Tieyolh pagoda festival.

In the early 1940s, there were Chinese sailing ships plying the river selling rice and chili, and
purchasing fermented fish from the area to sell in communities along the Mekong in Nong Khai,
Mukdahan, Ubon Ratchathani, and on tla® banks of the river and even as far as Srisaket province
on the River Mun.

In 1950 a new road was built connecting Sri Song Khram and Tha Utane districts, minimizing the
role of river navigation. More and more merchants started using the road faratigig activities.
Later, as roads improved and trucks were introduced, it became possible for buy fresh fish,
vegetables, bamboo shoots, and mushrooms from the Nam Songkhram basin for selling in many
other areas.

Apart from fish, cattle and buffalo haleng been important for the local economy. The seasonally
flooded forest and surroundings of the lower Songkhram have served as the largest grazing plains in
Sakon Nakhon basin. Villagers in the lower Songkhram basin have traded cattle with Thai people in
Central and Eastern Thailand for over a century. Presently, they trade cattle and buffalo in the local
livestock markets only, but large livestock remain a vital possession for the villagers.

Ecology of the Lower Song Khram River Basin

The 420 kilometer of Songkhram River is a most fertile river basin. In the lower reaches, stretching
up to 200 kilometers from the mouth of the river, there is a seasonal flood forest where annual floods
cover an area of approximately 500,880,000 rai for three to foumouths during the rainy season.

Very similar to the Tonle Sap of Cambodia, in the rainy season the lower Songkhram receives floods
derived from upstream runoff and backflow of the Mekong River.

Part of the unique nature of the lower Songkhram river lisitlire flood resistant forest (Known in

Thai as Pa bung Pa Thaam) comprising many tree and shrub species, including a dominant pioneer
bamboo species called Pai Gasa, in the flood area and on the banks.

The complex wetland ecosystem of the lower Songkhign basin consists of 28 different sub
ecosystems, hosting diverse plants and aquatic organisms. Thesmsystems are only revealed

in the dry season as the flood waters recede. Themdystems provide important fish habitats

particularly forspgeni ng, such as the flooded forest, creeks
|l akes (Known in Thai as AGutod) ponds, pools (Knov
Thai as fAGaengod). The abundance of fish in the Sc

interacting relationships between annual floods, recession and natural flow patterns, the extent and
quality of flooded forest and the variety of local sub ecosystems.

The Thai Baan researchers identify 208 kinds of plants and fungi, 124 fish specite,dpaunies, 4
shrimp species, 10 mollusk species, 4 crabs, and 6 aquatic insects.

Out of 124 fish species, 115 species are native fish. There are 58 fish species that can be found in the
Songkhram River all year round. There are an additional 57 sdci@gratory fish that migrate

from the Mekong River, including the Mekong Giant Catfish. The species migrated to the

Songkhram River during the flood season to feed on aquatic weeds, invertebrates and saline clay soil
in the flood forest. According to ammunity note, a number of Mekong Giant Catfish were caught

at Kud Takla on the Songkhram River in 1952 and 1953, with a maximum weight of 270 kilograms
and have been caught in decreasing numbers ever since. The last Giant Catfish caught was recorded
in 2003.
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The relationship between the Songkhram and the wider Mekong ecosystem, for example 2
specimens of the Whiteared Eel were found during the Tai Baan Research. This is a species of eel
that migrates to inland waters along the Mekong from the ocean Wwhpesvns, and has also been
found by Tai Baan researchers in the Mun River Basin and Chiang Khong in northern Thailand.

The current situation of the Lower Songkhram Basin

The local economy is still heavily dependent on products originating from thensé¢fiooded

forest including fresh and fermented fish, wild plants and cultivated vegetables and large livestock.

The number of families who own cattle or buffalo has increased; while the number of animals per
household has decreased due to communaingyakains often being occupied by agribusiness

ventures. In the last three decades several large agribusiness ventures have established a presence in
the area, buying up large amounts of land at cheap prices and occasionally encroaching on common
land, whch had led to many instances of conflicts between local communities and the companies,
some of which have ended up in the courts.

There are 79 kinds of traditional fishing gears, but eight of them are no longer in use. A number of
large scale commercifihing gears were introduced by the newcomers to the communities and
widely adopted over the last 40 years or more.

For agriculture in the seasonal flooded forest and surroundings, there are various kinds of rice
cultivation including lowland paddy fietddand terraced rice fields. The rice is produced mainly for
household consumption. In some years if conditions are right, high yields are possible and villagers
can get a reasonably high income from selling rice.

There were once 47 different varietiegioé grown by villagers. Following introduction and
promotion of commercial high yielding rice varieties by state agencies the number of varieties has
fallen. Currently there are only seven varieties of native rice grown in the area. The villagers also
grow various kinds of vegetables for household consumption in upland fields and along the river
banks during the dry season.

An important concern coming out of the research is the decline in productivity of the seasonal flood
forest as the result of the usedestructive commercial fishing gear, coal making, and commercial
farming operations owned by agribusiness companies. They use significant amounts of chemical
fertilizers and pesticides in their farming practices leading to reported instances otdisinokihd

the intensive farming plantations and concerns about human health risks.

At subdistrict level there is a fishing auction system run by local administrative organizations to
raise funds for community development locally, reflecting insuffidiendls provided by the state.
This may lead to ovdishing in the area. The productivity of the lower Songkhram River has been
further impacted by dam construction upstream. The dam head ponds created have raised water
tables that may cause salinizationward the surrounding area and kill riparian vegetation.

Importantly for the last 3 years unusual water fluctuation has been observed in the Songkhram basin.
Such unusual water fluctuation has only ever been observed within the last 3 years, and has been
reported in many parts of the Mekong. While the exact causes may be in some doubt, such unusual
water fluctuations are consistent with the development and operation of dams in the upper reaches.
When the river ecosystem is affected by unusual water flimtisaimigration patterns of fish may

also be affected. There are widespread invasions of aquatic weeds such as Giant Mimosa. The
villages complained they could not organize a ceremony on the riverbanks due to the unusual water
fluctuations at Baan Pak Yaam

The degradation of the seasonal flood forest is affirmed by the increasing number of local fish
species that are becoming rare, or that might even already be extinct. There are 41 fish species that
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are nowadays considered to be rare and 11 fish inathgk&ram River for over 50 years. These
locally extinct species are migratory fish that migrate between the Songkhram and the Mekong.

Amidst the environmental crisis in the Songkhram basin, the villagers have tried to solve the various
problems that havarisen. For instance, they have set up many fish conservation zones, establishing
community rules prohibiting destructive fishing gears, and building habitats for fish. Local
communities have taken on these management responsibilities themselves. Titse have

been supported by district state agencies and temples.

Local community management activities have ensured equity with poorer people being allowed to

fish in conservation zones on some occasions. Importantly, it was found that a type of fish
conservation by the community has been practices
where access to fishing is restricted, but is still respected by villagers.

The research in this area has generated a wealth of information on the ecologgliwodds in the

basin. Local people have led and carried out every step of the regbartitying research issues

and questions, gathering and analyzing data, and producing final reports. The research is based on

local knowledge and experience, andtigpy s | oc al peoplebds sophisticate
areabs ecology, as well as their capacity to mana

Figurel. Working with local communities

Implemented organisations:

IUCN-The World Conservation Union, The Nakhon RivarEnvironmental Conservation Club
(NECC), Southeast Asia River Network (SEARIN) and Mekong Wetland Biodiversity Programme
(MWBP), Office of Natural Resources and Environmental Policy and Planning (ONEP).
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Title: Utilization of natural pastures in the Huascaran National Park by users and rural
communities

OrganisationHuascaran National Park, Nationakh8ee of Protected Natural Areas (SERNANP),
Peru
Theme:forest,agricultural land

Introduction

Livestock activity plays a fundamental role in the economy of the users of natural pastures of
Huascaran National Park. For these farming communities tooné&enthe ecosystems with human
activities, it will be required to develop and implement more efficient management practices of the
different resources of the productive system (soil, water, fodder, and animal loads).

The natural pastures are found betw 3,800 and 4,400 masl. They are composed of low vegetation,
whose growth period coincides with the rainy season. The majority are perennial grasses. Their size,
without considering the flowering stalks, reaches one meter in height. This is higherdsia

species such as Festuca dolichophyla and these are associated with other herbs, split equally between
annuals and perennials, and bushes that are very widely disseminated. At the end of the rainy season,
the dry season comes, during which the noslecate herbs disappear and a vegetation layer

composed principally of grasses remains.

On the other side, inside the borders of the natural protected area is composed with predominant
vegetal formations of the following types: (1) Monte coastal-(2¢st of Polylepis sericea, (3)

Forests of altitudes higher than 4000 masl, (4) Lithophytic communities, (5) Scrubs, (6) Grasslands,
(7) Agquatic and semiaquatic communities (8) Wetlands.

In the majority of the properties, especially in the ravines olNtiteral Protected Area, during years

in which users are forced to use overgrazed pastures, compounded by the dryness and high
temperatures, not only is the production of pasture diminished during the same period of overgrazing,
but this also provokes loss$ part of the grasslands.

Users of pastures and farming communities

The agrarian reform of 1970 was executed for reasons of popular discontent and the movements of
national liberation, which brought destabilization of the system. It includedadeestion: secular
exploitation, bonded and indirect to the land of the plantations, that has been seen becomes generally,
from the usurpation of properties of the indigenous communities, and for the presence of large
estates of national capitals andeigners that at the end of the XIX century and the beginning of the
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XX acquired land at ridiculous prices, peripheral to mines or for agricultural extension, sweeping
small properties, then the "unexpected biases acquired feudalism: rural and industrial."

The situation of Andean ethnicity was resolved in part with the agrarian reform to liquidate the
estates in Peru, and to reclaim the peasant communities (comunidades campesinas) denomination
that acquires from this process the calls that until then wdigenous communities.

Family and community profile of the Andean people

In the buffer zone of Huascaran National Park, the cultural patterns of the rural Andean world are
dominant, Aintegratedo in an et hivemdntdngoccientglr ade t ha
culture. In great measure, however, it also follows the soul of the peasant communities inherited

from the old ayllus as family and territorial units. These have been modified by modern times and

competitive of accumulation, competensuccess and technology, basically, to demonstrate a

particular idiosyncrasy, whose configurations were not properly comprehended made a concerted

insertion difficult and participative to a so@gonomic system and in the expectations of

environmental ptection.

Rural Communities are legal persons under national law that the technical criteria for the national
census of population and housing not recorded as such in this regard is fragmented into a variety of
categories of classification and popuwatimanagement policies. However, their presence is a reality
that can not be avoided, there are 41 territorial rural communities involved in that area.

The Peasant Communities are legal persons under national law and the technical criteria for national
cersuses of population and housing do not record as such, and in this regard are found fragmented in
a variety of classifications and of categories of administrative political populations. However, their
presence is a reality that cannot circumvent, ane theist 41 peasant communities that are

territorially involved in the referred zone.

Andean society and personality

The peasant communities, basically, constitute social, cultural and economic units of associative

nature, community or cooperative. Whategrate many families, as in the old Ayllus that formed

tribes or villages with an authority that represented, organized and directed the common interests.

Equally as now, they politically elect an authority that is the president of the community and
representative of all of the families in the matt
community is a political unit, whose reaches comprise the preserved territory since ancient or

recuperated by agrarian reform. Legally the property iseo€timmunity, participating families of

the agricultural lands in quality of landholders lifetime inheritable to the children, ancestral situation

that conserves the organizing unit of the community.

Family, community member and role of women

The familyin peasant communities, although in the major influence of urban cultural patterns, is the
central axis about which turns the life of all of its members, on the basis of blood relationship and
political, relations that bring with them an implicit set bfigations of mutual help, of reciprocity,

for the solution of problems that require that participation of other members, as in some processes
agricultural activity or the construction of their homes.

For their part, the commoner is the anonymous crediteealth, that once sat ancient bases of large
civilizations. In actuality agricultural activities or livestock do not have the same consideration at
the time, hence is not a way that promotes economically or culturally, on the contrary, tend to
stagnée thus exerting for them, in many, an very strong impulse in the motivations of staggered
migrations to urban centers, generally for work as unqualified labor of the construction industry,
market services, any eventual agricultural work, etc., and alveays with a return to their lands.
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The role of the woman in the family economy is important, of all because in the economy that is
generally of subsistence, the procreation of many children constitutes an important necessary
component to widen the pastities that require the same activities of the farm. In addition to

provide the wellbeing of the family, they are responsible for bringing up children and managing
household affairs. It is effective their direct participation in the productive &diait the field,

raising and care for the animals, preparing an element for the construction of the house, at times to
commercialize some small excess in the local market, or even become involved in some works of
community interest. The woman is the giwebthe family unit, sacrificing in that she feels more

directly that the wellbeing of the home depends on the working capacity of all of the members that it
spurs.

Communal tradition, rurality and poverty Andean

Specialized research indicates that situations of extreme poverty in the Republic of Peru have

been associated traditionally to the conditions of rural means and to the culture of the indigenous
peasant, however, this is a situation that, to contrast, comes from behind. In effect,ntiumitpm

tradition and the rural life of the pmlonial man, or best from the autonomous period that ended

the empire of the Incas, the ethmigtory says was not associated to poverty, which is to say that in

this period was not known as this situatiofithwvhat is required to recognize a particular

conditioning that comes from the colony, and continues in the republic without having achieved to
solve the problem, possibly because it only has been seen its forms and not a question of background,
that esentially underlies the interior nature of the Andean ethnicity, seen anteriorly and that is
expressed also in its traditional manifestations.

Protected Natural Area- Huascaran National Park

Huascaran National Park which is also called Core Biospheseriz of the same name, was
established on July 1, 1975,by Supreme Decree N °-05:20.

It is a Natural Area destined for the conservation of animals and plants inside of its natural
ecosystems, that are maintained in it the living species seekingdhgnued evolution and

adaptation to the climatic and external agents that affect them, converting in a territory of natural life
without external interferences, integrated by the set of unique and varied ecosystems.

It is located in one of the tetwries of high mountains more surprising of the world (highest tropical
mountain range of the world closest than others to the equator), where can be found 712 glaciers,
434 lakes, and 41 rivers. On the other side, it permits the-eogimmic developmeif the

surrounding populations.

Regulation of natural pastures in the Natural Protected Area

The usufruct of the natural pastures is regulated through the issuance of the Ministerial Resolution
N° 0120080-AA-DGFF., which considers the area of natpastures sufficient for grazing in
Huascaran National Park, those that post ecological and physiographic features allow continued
temporary use for grazing without deterioration of the productive capacity of the resource or
alteration of the hydrologitaegime of the basin, corresponding to the classification of this area to
the park's headquarters.he usufruct of natural pastures is regulated through the issuance of the
Ministerial Resolution No. 012680-AA-DGFF., which considers the area of naturatpes

suitable for grazing in the Huascaran National Park, those that post ecological and physiographic
features allow continued temporary use for grazing without deterioration of the productive capacity
of the resource or alteration of the hydrologiegjime of the basin, corresponding to the

classification of this area to the park's headquarters.

Also, users of natural pastures of the ravines of Huascaran National Park, will be considered of two
categories: a) Rural communities and rural enterpitispessession of the area at the time of issuing
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the Supreme Decree N ° 0622 AG, establishing the Huascaran National Park, not allowing new
revenue. b) Small and medium farmers in possession of the area at the time of issuing the Supreme
Decree N ° 0627Z5-AG., which must be integrated into user committees natural grasses prior
qualification of the park's headquarters.

As a contribution to ANP, users agree not to destroy the natural landscape, to prevent hunting or
trapping of wild animals, not to cubdn tree or shrub plant species, not to burn, avoid overgrazing
pastures, as well as no introduction of goats or pigs.

Natural pastures in the valleys of the ANP

The richness in plant diversity is enormous. In the high Andean grasslands is fonedsity f
botanical families such as grasses. Within this family, are the genus Festuca, Festuca dolichophylla.
Other families such as legumes, Rosaceae, sedges, rushes, etc.. also have this division.

The natural grass surface coverage is 41.5%peggEnts a condition that ranges from fair to very
poor, indicating that grasslands are overgrazed, and highlights the need to pay attention to in site
conservation of plant species in danger of extinction.

Grasses are the largest group of plant specit®ese grasslands. Among the principal species
mentioned are: dolichophylla Festuca, Calamagrostis vicunarum, Stipa ichu, Muhlenbergia

fastigiata and Poa infirm. These are key indicator species and key species for management of the
gorges of the ANFAmong these are the legumes Trifolium amabile and Astragalus garbancillo,

which are considered toxic to livestock, especially sheep. Other species of other genera of plants are:
Hipochoeris taraxacoides, Geranium sessiliflorum, corresponding to the aendpiaceae,

Cyperus sp. Belonging to the family Ciperaceae), and Juncus and Scirpus which corresponds to the
family Juncaceae.

In highland areas, where moisture from groundwater is abundant, there areafiecswetlands;
areas that have constant erground humidity and develop normally in flat areas and around small
lakes. Its botanical diversity varies according to location, depending on the altitude, topography,
moisture, exposure, latitude, and so on; being, in most cases, the most notoramidevus

Distichia belongs to the family juncacea.

Native pasture management and ecology

Given the range condition is defined as the health of the plant itself, a native prairie naturally,
without being grazed, can grow to its full expression, to whelied a climax to ensure the
conservation objectives of the ANP. The description of an excellent condition (climax vegetation),
usually is based on moderately grazed pastures, relict areas (ungrazed).

Physical factors, plants, and animals function asittamnd any change in one or more factors, such

as fire or grazing, may alter the whole complex. Proper grazing management requires understanding
clearly and objectively the needs of both the plant and the animal, and maintains an optimal and
stable relabnship between them over time.

In this sense, a good grazing management should control the intensity of defoliation and define the
method of grazing (days of occupation and rest) most appropriate to the species of grass and the type
of animal, in orderd increase the production of meadow and maintain its botanical composition.
Activity is coordinated with users and rural communities through their directive boards.
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Effects of grazing on the prairie

Grazing has direct and indirect effects on the @raivhich tend to be more drastic during the rainy
season. Direct effects include physical damage to plants by defoliation and "fraying" in their tissues,
as well as by the effect of trampling on stems, leaves and crowns of plants. Indirect effects of
grazing are related to soil compaction and puddling, leading to changes in physical properties of soil,
and consequently on the growth of plants. Trampling also facilitates the entry of pathogens at sites of
the plant with mechanical injuries.

In general,mcreasing the frequency and intensity of defoliation, dry matter production on the prairie
is reduced by the following: a) decrease in light interception by photo synthetically active tissues, b)
depletion of nutrients reserve, c) reduction in the absorl nutrients and water by the plant, and

d) removal or damage of apical meristems. The relative importance of these factors relate to
environmental factors and the prairie.

It has been shown that intense and frequent defoliation reduced the nuntdmds of pasture

herbage. In addition, defoliation, also reduces the absorption of water and nutrients to the reduced
root elongation. The grass growth rate is reduced by increasing the grazing frequency and intensity
of defoliation.

Water harvesting in the streams of ANP

The rest of the range increases the availability of water, as the most vigorous plants make roots
penetrate to greater depths in the soil.

Most vegetation intercepts rainwater, which reduces the effect of raindrops on bare soil, thus
redwing runoff and evaporation of water in the surface layer of soil.

It is observed that keeping active herbaceous vegetation reduces the percolation of rainwater into
deeper horizons, likewise, reduces the period of flooding, as sprouts transpire motdehatryer
plants.

Conclusions

The Huascaran National Park Headquarters respects the possession of the rural communities and
small and medium farmers at the time of the park's establishment, because it came usucfructing
theresource of grasses, sustsarver and lessee of the landowners or welfare.

In Huascaran National Park and the usufruct natural pastures are 62 user committees, members of
the 41 rural communities adjoining the ANP. Benefiting about 3500 families.

User committees and communitiaarently participating in the management of ANP as an alloy
(volunteer rangers) because the streams are sources of their daily activities to sustain the household,
for the education of their children, and in cases of emergencies they sell their earinzdds are

like a savings.

Finally, it is jointly managed with the board members to local governments to create suitable
conditions in the buffer zone to reduce grazing pressure in the Huascaran National Park.
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Title: Integrating scientific and tralitional knowledge for ceananagement of sociecological
landscapes for the webbeing of communities in the floodlependent lower floodplain
agroforestry, pastoral and fishery systems of the eastwards flowing rivers of Eastern Africa

Organisation: Keny®lVetlands Biodiversity Research team (KENWEB)
Theme:lnland water

Summary

KENWERB has in the year 2011 been successful in working in all clusters proposed in the area of co
management of wetlands in East Africa. These have compriseddmsalplinary field excursions to

gather data in the case study sites and other high priority sites; dissemination of findings through
photographic exhibitions and a documentary; policy research and advocacy for conservation of

wetlands; partnerships with likminded orgaisations in wetlands management; student and intern
mentorships among others. The report gives brief
proposed in our case study as members of the IPSI.

Cluster 1: Knowledge Facilitation:
Synthesis andarmalisation of the existing data at different scales (local, river basin, regional).

Students and researchers of KENWEB have put a database of publications and books on the Tana
River Delta together for use. Similarly, articles and information avait@bleard copy or soft copy

have been deposited into a repository for easier access for background studies by members and
collaborators.

Cluster 2: Policy Research:

Members of KENWEB have continued to be involved in the following international and nationa
policy to advocate for wetlands conservation and management. This has been possible through the
following forums:

I Kenya Ramsar Committdemembers have assisted the national node of the Ramsar
convention in Kenya in information and processes necessadgsignation of the Tana
River Delta as a Ramsar Site.
I Prime Minister 6s Ta sikMerRbers af KENGEB hBve beerairsiitedd f Ke n 'y |
to participate in this task force to facilitate knowledge and information for management of
the various deltaic wketnds of Kenya.
|  Kenya Wetlands Forum KWF is an advocacy instrument for Kenyan Wetlands under
heavy development or degradation. KENWEB is a member of this forum and has continued
to provide information supporting conservation in various issues inclugmgke,
community perspectives and justice and water needs for the ecosystem

Cluster 3: Indicators Research: Biodiversity assessments

KENWEB has carried out two muidiisciplinary field trips in 2011 to describe the biodiversity
values and services ressary for optimal functioning of two wetlands of Kenya and to assess the
threats to their survival.

Tana River Delta, Kenyan Coast (May 2nd to 7th 2011): A team of 14 scientists, interns and students
collaborated in a mukHiisciplinary field trip to cary out a biodiversity survey of various sites of the
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Tana River Delta. The team consisted of the following teams/ groups: mammal; fish;
macroinvertebrate and water quality; birds; plants; secamomic issues; and mapping. The sites
visited including oxbow lakes at Lango la Simba, Onkolde forest, Lake Moa and its village and the
Shetani forest. During this visit, filming of scientists at work with communities took place for
preparation of a documentary on participatory science.

The presence of 2 oftveor | dés most threatened primate species
Tana Mangabey, was confirmed in the Delta an area from which they were previously unknown. A

significant population (about 30% of the world population) of the Madagascar Pratincole was

discovered in the Tana Delta. The presence of over a dozen threatened plant species was confirmed,

some of them endangered. Two plant species, a Dichapetalum and a Stictocardia found are probably

new to science.

Loboi Swamp, Kenyan Rift Valley (August 8t 14th 2011): For this fieldwork, a team of 18
scientists, interns and students in the following groups worked together to make the first ever
biodiversity survey of the swamp: mammal; fish; macroinvertebrate and water quality; birds; plants;
socicecononic issues; and mapping.

The results from both surveys are under continuous analyses and preparations for publications. The
next field trips will be carried out in 2012 to monitor and carry out recommendations from the
studies.

Cluster 4 : Capacity Building
Knowledge sharing:

1LKENWEB Photographic ExhibiiAiowat eandtiedt RidaBal &n

This exhibition is suitable for students aged 12yrs and above. During its exhibition guided tours by
scientists and interns of KENWEB havedn organized for Kenyan and International schools.

The photographic exhibition presents the diversity and the richness of the natural and cultural
heritage of the Tana Delta and is accompanied by informative text in English presenting the work of
the regarch team, highlighting issues related to its water and land management

It also presents a unique opportunity for students to get déiret understanding of the dynamics of
multidisciplinary biodiversity research including community participatorysassents and

monitoring, stimulating interest in environmental issues and inspiring students to consider careers in
the sciences.

The exhibition has so far been shown in three localities:
| Alliance Francaise de Nairobi (June 7th to 17th July 201thereit was launched by the
Kenyan Ambassador of France and the Director General of the National Museums of Kenya.

| Alliance Francaise de Mombasa (July 22nd to August 17th 2011)
I National Museums of Kenya, Ecology GallérgAugust 30th to October 30th 2011).

2. KENWEB Documentary and Panel discussions
During the time of the exhibition of the Tana River Delta photographic exhibition, two panel

discussions were organized in Nairobi and in Mombasa on the 27th June and the 16th August 2011
respectively.
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Thedocue nt ary fAParticipatory Science: Restoration a
during these meetings followed by discussions. The documentary runs for 24 minutes and was

produced by Khamis Ramadhan, a renowned Kenyan film maker who specialsmsastonomic

and political issues. It features the work of KENWEB scientists and participatory methods of

biodiversity and hydrology studies. It brings out important issues regarding land, water, and natural

resource use and management. It also featousgc and songs by a local community youth group

on conservation issues of the Tana Delta.

3. Student Training and mentoring:

In 2011 KENWEB scientists have been able to mentor a total of 9 students and assist them in

acquiring scholarships, grants andissnce for their studies. These consist of 2 undergraduate

student s, 1 Masterdés and 2 PhDs. These students h
laboratory experiments and received training and mentorship in proposal and report writing.

4. KENWEB website: The groupbés website has recently
and more information added to enable persons interested in working or partnering with KENWEB to
understand what its vision and activities are.

5. Collaborative Activitis: KENWEB has recently accepted collaboration with the following
national, regional and international partners:

| Tulane University in New Orleans (USA) and the Freshwater section of The Nature
Conservancy to present proposals to the US National Scienoédtmn for funding on the
Tana Basin in Kenya.

|  The International Water Centre has also recently proposed scholarships for students at the
Monach University in Pretoria for training in Water Resource Management. Two interns
from KENWEB will be applying fo this grant.

| The Laikipia Wildlife Foundation has submitted to IPSI an application for membership in a
bid to further work with KENWEB in | PSI&ds col
at an advanced level.

|  The East African Wildlife Society who @ictively lobbying the government and supporting
communities in legal issues concerning landuse and developments in the delta has also
included KENWERB into their network in order to provide scientific data and knowledge on
sociceconomic issues concernitand use.

| KENWEB has been accredited to attend the first Intergovernmental Séteticg Platform
on Biodiversity and Ecosystem services (IPBES)

6. Publication
KENWEB members have disseminated their results through scientific papers :

I Hamerlynck O.Luke Q., Nyange T.M., Duvail S. & Leauthaud C. (In Press). Range
Extension, Imminent Threats and Conservation Options for Two Endangered Primates: the
Tana River Red Colobus Procolobus rufomitratus rufomitratus (Peters, 1879) and the Tana
River Mangabey €rcocebus galeritus (Peters, 1879) in the Lower Tana Floodplain and
Delta, Kenya. African Primates, accepted for publication on 30/05/2011.

| Hamerlynck O., Duvail S., Vandepitte L., Kindinda K., Nyingi D.W, Paul J.L., Yanda P.,
Mgaya Y., & Snoeks J. (in pg8). To connect or not to connédtoods, fisheries and
livelihoods in the Lower Rufiji floodplain, Tanzania. Hydrological Sciences Journal
Special Issue on ecosystem services of wetlands, accepted for publication on 23/05/2011.

| Paul J.L. Duvail S. Haerlynck O. (in press). Appropriation des ressources « naturelles » et
criminalisation des communautés paysannes : le cas du Rufiji (Tanzanie). Civilisations,
accepted for publication on 10/05/2011.

45



Hamerlynck O., Nyunja J., Luke Q., Nyingi D., Lebrun Dyvail S., 2010. The communal
forest wetland, rangeland and agricultural landscape mosaics of the Lower Tana, Kenya: a

socice col ogi cal entity in peril. I n ASustainabl e
Ecological Production Landscapes, Background edSthtoyama Initiative for the benefit of
biodiversity and humanwei e i ngo. Convention on Biological [

n° 52, 184 p. pp. 582.

Duvall S., Valimba P., Nyunja J., Nyingi D., Hamerlynck O., Léauthaud C., Albergel J.,
2010. &mrRdoBdssystem Services in Coastal Wetl at
workshop on research in the water sector, held at Utalii college, Nairobi, on 5th may, 2010.
pp 1428.

Hamerlynck, O., Duvail, S., Hoag, H., Yanda, P., Patll, 2010. The largecde irrigation
potential of the Lower Rufiji Floodplain (Tanzania): reality or persistent myth? In: Calas, B.
& Mumma Martinon C.A. (Eds). Shared water, shared opportunities. Hydropolitics in East
Africa. IFRA and Hekima College, Nairobi, Kenya: 2294.

Lebrun, D., Hamerlynck, O., Duvalil, S. & Nyunja, J. 2010. The importance of flexibility: an
analysis of the largecale Tana Delta irrigation project in Kenya, implemented under an
estate system. In: Calas, B. & Mumma Martinon C.A. (Eds). Shared wateq share
opportunities. Hydropolitics in East Africa. IFRA and Hekima College, Nairobi, Kenya:
261-282.

Results have been presented at the following conferences

Duvail S. 2011. Presentation ALaneremchd Water
workshop on« water and land » 1417 june 2011. Montpellier France. Abstract

Duvail S. 2011. Presentation «Natural and Cultural Heritage in East Africa : The Tana delta
example &, Workshop fAHeritage -18Fankry 801. Af ri cao
Abstract

Duvail S. 2010. Presentation AEnvironment al a
the French School. 18 November 2010.

Duvai l S. ., Nyunja J., Nyingi W D. 2010. Prese|
natural and cultural heritage : the listiobthe Rufiji Delta (Tanzania) and the Tana Delta

(Kenya) under the Ramsar conventionod. Conf ®re
Heritage, memory and politics. Mombasa, Keny&282lune 2010.

Duvail S. 2010. Present atsi am fChlacsdadhd aved | Baads

National workshop on research in the water sector, Utalii college, Nairobi, Kenya, 5 may
2010.

Upcoming conferences or presentations:

Presentation at the Know Kenya More Workshop on the Tana River Delta. The documentary
will be viewed during this workshop from October 31 to November 4th 2011.

Members of KENWEB have also sent five abstracts on for the Annual Scientific Conference
of the National Museums of Kenya to be held from the 9th to 11th November 2011
KENWEB will be attendinghe Intergovernmental Sciené®licy Platform on Biodiversity

and Ecosystem services (IPBES) meetingt8October 2011, Nairobi.

Cluster 5 : On-the-Ground Activities

1. Empowering local communities

KENWERB is supporting a musical youth group from ofi¢he villages of the Tana Delta in
recording their music which features conservatior
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translates to O6letds go fishingd has been very

exhibition and attracted tragtention of Kenyan Youth. Their music also features prominently in the
movie Oparticipatory science: restoration and

KENWERB facilitated the travel and participation of a representative of the local communities on the
discussion panels on the future of the Tana Delta following the movie showing. For the showing in
Nairobi KENWERB facilitated the travel for ten members of the local communities, balanced
according to gender and main livelihood (farmers, livestock keejsers)

2. Participatory research approach

KENWEB has continued to work with schools and communities of the Tana Delta through
monitoring of rain gauges that have been installed by the project in schools; setting up of water level
staff gauges in the TarRiver and working with local observers to collect readings; working with

local government technical staff from the Water Resource Management Authority to measure the
flow of the Tana River.

A participatory mapping exercise of the tidal bore rice itiogaarea of Ozi location was conducted

using transect walks, focal group discussions and-seugtured interviews. It is clear that the

extent of the cultivated area is in decline under the influence of the reduced flood peaks now trapped
behind the ugseam dams. During one of the transect walks Monochoria Africana a plant species
only recorded once in Kenya several decades ago was rediscovered.
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Title:Wor ki ng for the Living in Har mEcosystewi t h Nat u
Networking

Organisation: Aichi Prefectural Government

Theme:Others

Keywords:Biodiversity, Sustainable Use, Ecosystem Networking, Compensatory Mitigation,
Potential Map

Summary

Aichi has launched a new initiative aiming to create a soesibgre humans and nature can live in

harmony. To fulfill these aims, efforts have been
and Acompensatory mitigationodo Ecosystem Networ ki n
natural environments by arrangigreenery and aquatic areas to facilitate the movement of living

creatures, in order to conserve and restore the unique ecosystem of the region. To promote the

establishment of Ecosystem Networking, the Aichi prefectural government has made a map of

potential habitats for the first time in Japan. Ecosystem Networks will be established by using this

map. Compensatory Mitigation is a system by which the persons/organizations responsible for

devdopment activities compensate for any loss in biodiversitiiénarea. Compensatory measures

would be implemented on land meant for public use, such as schools, parks or green spaces of

companies, which will help maintain ecosystemsg/e believe that effas should focus on the three

goals of fiseekiumg@ohanMmaumpyowittimgedthiecicténstiendongt oi
and Amaking greater use of recycled resources. o |
residents of Aichi would thus work together to develop integrated approaches toward the

implementation of a sustainable society.

Introduction

The Aichi Targets of the Strategic Plan for Biodiversity 20020 adopted at the tenth Conference

of Parties to the Convention on Biological Diversity (COP10) in 2010, to achieve address the
underlyingcauses of biodiversity loss by mainstreaming biodiversity across government and society,

the vision of this Strategic Plan is a world of 7
Aichi prefecture decided to host the Conference of the Parties to the ConventiarogyicBi

Diversity, and launched specific efforts based on the Aichi Natural Environment Conservation

Strategy drawn up in 2009.The Aichi Natural Environment Conservation Strategy was developed to

achieve harmony with nature and the sustainable develomhtig region.

The underlying objective of the Aichi Natural Env
reconciliation between ecosystem conservation anc
new efforts have beest emmdeebwockhimbgoi agdii@compens
If a regionwide natural environment were to become divided and isolated by urban development,

the ecosystem specific to the region, which provides habitats for living creatures, would be at risk.

Ecosystem etworking is intended to reconnect divided and isolated natural environments by

properly arranging greenery and aquatic areas to facilitate the movement of living creatures, in order

to conserve and restore the unique ecosystems of the region.

Recently, &orts to build biotopes have been gaining momentum at schools, corporations, local
communities, and other entities.

The biotopes need to be arranged so that they serve as part of aviegioretwork, while taking
into consideration the unique ecosystema the current situation of the surrounding areas.
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The objective is not to simply bring back living creatures to the environment. It is necessary to
conserve and restore the unique natural environiémbelieve that ecosystem networking enables
us to ediscover the traditional landscape and culture of the region.

We consider it is necessary to promote collaboration, while holding discussions among various
stakeholders in the region to design ecosystem networking and reflect it in community building at
the regional level.

Aichi b6s Efforts toward Ecosystem Networking
(1)The Preparation of Aichi Biodiversity Potential Maps

We prepared Aichi Biodiversity Potential Maps to be used in discussions on ecosystem networking.
F’Potential mapsdentialddbiats. t o maps of p

These maps are the first of their kind to be produced in Japan, and indicate not just the actual
habitats of living creatures but also the potential habitats where living creatures are likely to live.
These maps are based on data encesipg waterside environments and forests that are essential
for living creatures to survive, taking into account the characteristics of target living creatures.
Potential maps have been prepared based on 16 species of animals and vegetation maps.

The potetial maps are intended to raise public awareness. Specifically, residents of Aichi are
expected to learn about the potential habitats of living creatures in their communities. Meanwhile,
business operators and local government staff should realize thahgwmeering works can be
adjusted to increase living creatures.

This is a potential map for the damselfly.

Damselfly Potential Map

- e
O st ans500mE
st SAHMH500m B D
ki B B
(FURDRERIL DT LMER)

Damselflies inhabit stilivater bodies such as ponds and lakes. It is known that damselflies can fly

up to one Kometer between ponds and lakes. On this map, areas where damselflies can easily reach

are marked in light blue.

Potential maps are produced on a scale of 1 to 100,000. The blue patches show ponds and lakes. The

blue lines mark a radius of 500 meters abponds and lakes. Thus, if a circle overlaps another, the
distance between ponds is less than one kilometer. The areas in light blue represent green spaces
where damselflies can travel.
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To promote ecosystem networking for damselflies, the zones thabtarelight blue need to be
connectedHowever, buying land is a tough choice, and it is important to consider how to use public
land effectively.The patches shown in pink represent public land including schools and parks.

It is assumed that a biotope deaup of waterside environments and greenery is built here; a route
can be established for damselfliBsiblic land is not necessarily limited to land for public use.
Networking can be promoted by utilizing such spaces as university campuses, greenthelts o

sites of factories and business establishments, roadside trees, river banks, and household gardens.

(2) Using the Potential Maps for The Formation of Ecosystem Networks
We have a project to promote ecosystem networking by using the PotentialSdapiically, these
maps of potential habitats for living creatures are used to develop a prefeickeitgodiversity

master plan, and then efforts will be made to carry out the plan.

To do this, we need to develop pilot projects and gain expertise tmasesdults and analyses. Three
areas in the prefecture have been chosen for model projects.

The first area is Nagoyabs eastern hills, which a
typical Tokai hill land elements. This urban area model is iténd restore the ecosystem in the
developedared he second area is Chita Peninsula, which
reservoirs and still has more than 1,000 reservbinis. Satochi model is intended to attain harmony

between peopleandivi ng creatures, as symbolized in AGongi

character of a work written by Nankichi Niimi, who was born in Chita Peninsula and wrote

c hi | dr e mideghirdsarea is inaenade coniferous forest in the Yahagi River Wéiteds Man
made coniferous forests will deteriorate if they are abandoned or not properly maintained by
thinning and other activities. This Satoyama model is intended to strike a balance between
maintenance and neglect.

Efforts are also under way to turrethoniferous forests into bro#éehved forests to help conserve

theecosystem without maintenanfeh e s e ar e some activitie®isi n Nagoy
area spans about 20 kilometers in the-e&st direction, from the Higashiyama Forest ledan the

eastern end of Nagoya City to the Kaisho Forest located on the edge of Toyota City. The former

Expo 2005 venue, now called Moricoro Park in commemoration of the expo, is located here.

Model Project(1) Target: Nagoyad Eastern Hills (urban area model)
Restoration of the Natural Environment Using Future
Ecosystem Networking with the Participation of 18
Universities
Networking of the in-campus natural environment with the natural BEREPRAE
environment in the vicinity

Networking of student volunteer activities and
interdisciplinary networking of academic activities

Toward contributing to regional development based on
mHom

the sharing of the richness of the natural environment
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Figure2 shows that the 20 kil@ter area in the eastest direction is dotted with 22 campuses of 18 universities.
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These campuses serve as fAtime capsulesd to conser

the traditional landscape of this region.

The project is intended to prmte ecosystem networking by connecting the natural environment
remaining on these campuses with the natural environment in the vicinity such as the Higashiyama
Forest and the Kaisho Forest, to help restore the traditional landscape comprising Takal hill |
elements. In addition to networking the natural environment, the project aims to encourage
networking of volunteer activities by students of the 18 universities, as well as the academic activities
of the university faculty involved in research and ediwn. The project is also designed to

contribute to regional development by sharing the richness of the natural environment via
collaboration among local corporations, residents of Aichi, and regional governments.

The project is an interdisciplinary effanvolving the collaboration of experts in biology, eco
business, civil engineering, as well as experts in landscape designing from among the faculty of art
universities.

We believe that harmony between people and nature does not simply mean to theraasgber of
living creatures, but to create a culture that fully values living with, and working and learning with
nature.

(3) Using Compensatory Mitigation to Support Ecosystem Networking (Aichi Method)

In this ecosystem networking model project,plen to demonstrate compensatory mitigation.

Basically, during a development project, destruction of the natural environment should be minimized.
If destruction cannot be avoided, the impact on the natural environment should be minimized. Any
loss of biodversity due to development activities should be compensated by the developer.
Compensation by the developer for any loss of biodiversity due to development activities is referred
to as Acompensatory mitigation. o

This framework was legislated decades agaurope and the US, but efforts to build a system have
not made headway in Jap&¥e plan to employ the Aichi Method in which compensatory mitigation
is used to support ecosystem networking.

This is a divided ecosystem.

Using Compensatory Mitigation to Support

Ecosystem Networking (Aichi Method)
[Developed areal

loss of habitat 4

E Compensatory measures are to be implemented in a manner
that supports ecosystem networking.

E Strengthen the willingness of developers by allowing them to
implement compensatory measures using public land.

A natural environment, as shown in the red square, is located near the forests. The area shown in the
red square is subject to development activities.
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Basically, compensation is ensured within the development area. If the compensation is not enough,
loss of rature is compensated by using the space that connects the divided ecosystems. This method
employs spaces that are available free of charge, including schools, parks, and green spaces on the
premises of corporations.

Under this framework, development adiis paradoxically promote ecosystem networking, which
helps increase the mass of biodiversity. In addition, compensation is facilitated by using spaces that
are available free of chargé&/e believe that a challenging spirit is required to reconcile ceaisen

and sustainable use.

Making guidelines for each sector and developing them to Prefectusgide

Along with the ecosystem networking model project, Aichi Prefectural Government launched a
threeyear project in 2010 to develop compensatory mitigation

This project will establish guidelines for residents of Aichi, corporations, and regional governments
based on the results of the model project.

We would like to spread prefectunede ecosystem networking and compensatory mitigation, and
embody the corept of harmony with nature.

Conclusions

The residents of Aichi, industry, academia, and government started to take action with greater
environmental awareness, which encouraged collaboration among these sectors on an equal footing.
We also believe thdhis manufacturing region can address global biodiversity issues. For example,
global warming is a major threat to biodiversity. In the manufacturing industry, energy conservation
and commitment to a lowarbon society help to conserve biodiversity.

Anothea major threat to biodiversity is changes to the natural environment due to the collection of
natural resources. In this context, the promotion of recycling and commitment to a recycling society
help to conserve biodiversity.

Energy conservation in prodimh processes reduces the input of natural resources, as does
recycling. Production in Japan is highly energyd resourcefficient compared with other major
countries.

Aichi is the manufacturing center of Japan, and boasts one of the highest legstsiofe
productivity in the world.
This means

t ha Ai chi industries are a model fo
advantage of t t e

t 0s
he worl dés | eading environment al

We believe that efforts ebdbiuhgd hacmenynwitthle natee
Asupporting t heefcfliusitenti nign dus ternieeg,yd and fAmaking
resources. 0

These efforts will help build a ASustainabl e Aich

Aichi will work hard to achieve a sustainable society and sexamge for the global community
through the collaboration of industry, academia, government, and residents of Aichi.

The approach of Ecosystem Networking establishment restores greenery at schools, parks and
business establishments, green belts on thasiteas, and river banks to the local environment used

to be there. If Satoyama areas and farmlands which have been conserved by human beings for long
time are now left untouched, this gradually leads to ruin in the ecosystem. We aim to restore and
maintainthese areas and regenerate the ecosystem. In addition, this approach contributes to the
achievement of the Aichi Biodiversity Targets which is one of the outcomes of COP10. We will send
this to the world as the approach for theegistence with nature.
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Title: Reintroduction Project of the Oriental White Stoffior Coexistence with Humans in
Satoyama areas, Hyogo, Japan

Organisation: Hyogo Prefectural Government
ThemeAgricultural land, Inland water
Keywords:Ciconia boyciana, Coexistence, Natural resesy Reintroduction, Satoyama

Summary

The Oriental White Stork (Ciconia boyciana) was a typical species of bird living in Satoyama areas

in Japan. The storks inhabited all of Japan about 200 years ago but they began to decrease in number,
drawing closeto extinction from ovehunting, agricultural chemicals, and habitas and

deterioration. The Tajima Region of Hyogo prefecture was the last breeding area for storks in Japan.
Hyogo prefecture started conservation activities in 1955 and captiverty@ed 965, and

succeeded in breeding in 1989.

The reintroduction project was planned according to the IUCN guidelines. We restored rural
environments, especially paddy fields and rivers as habitats for the storks. We started to release the
storks intathe wild in Toyooka City in 2005 for a total of 27 storks by 2010, all of which were
monitored by ground and satellite tracking to analyze the ecology and their behavior. The storks
started breeding in 2006 and have been successful since 2007 in théheibpulation has been
growing, reaching a total of 40 birds in 2010. The young storks that hatched in the wild showed a
wide-ranged dispersal all over Japan, several of which stayed outside Toyooka City. For the goal of
the reintroduction project, we shid change our life style on the recognition that a society in which
humans and storks can coexist is safe and secure for humans as well. The storks can be considered a
natural resource for tourism, the economy, agriculture, administration, culture el acat

research. We should develop such sustainable natural resources for the coexistence of humans and
storks.

Introduction

The Oriental White Stork (Ciconia boyciana) is a species of bird that inhabits river valleys, wet
meadows, and marshes with tseged clumps of the trees (Hancock et al. 1992). The storks prefer
rural environments containing paddy fields, rivers and low hills, namely Satoyama areas of Japan
(Sakamoto 1966).

The Tajima Region of Hyogo prefecture was one of the last breeding ard¢las $torks in Japan,
where the last native storks were captured and taken into captivity before they disappeared in the
wild in 1971. However, Hyogo prefecture planned the reintroduction project of the storks for
coexistence with humans in Satoyama su@ommittee for the Reintroduction of the Oriental

White Stork 2003) and started the project in 2005. Such a project with the goal of coexistence
between humans and nature is rare case in reintroduction programs of the endangered animals of the
world (Soaae 2010).

In this report, | will introduce the history of conservation, the reintroduction project, pilot release,
status of breeding and dispersal, and coexistence with humans in Hyogo, Japan.

Location of Toyooka City
Hyogo prefecture extends from tBea of Japan in the north to the Seto Inland Sea in the south, and

further down to the Pacific Ocean through Awaiji Island. The 135° east longitude fixes Japan
Standard Time and runs through the central part of the prefecture.
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Hyogo prefecture contains igh variety of communities ranging from large cities to rural villages as
well as isolated islands, and also has several diversified climatic and natural features. The Prefecture
consists of five highly distinctive districts: Settsu (Kobe and Hanshinpnidairajima, Tamba, and

Awaji, each of which has its own unigue history, climate, and industries.

Toyooka City of the Tajima Region is located in the nadist of Hyogo prefecture (fig. 1). To its
north is the Sea of Japan. Toyooka City is positionedtal@km from the Prefectural government
(Kobe City).

Lacation of The Sea of Japan I

TOYOOKA City o . @

Toyooka City

Tattari Prefecture
Kyoto Prefecture

Hyogo Prefecture

Kyato City
Ckayama i { @
Prefecture s
Himeji City
L
Osaka
Kobe City Frefacture
B Csaka City

The Inland Sea
Fig. 1. Location of Toyooka City (pink area), Tajima Region, Hyogo.

History of conservation in Japan

The storks were observed widely in Japan until the Edo Era (1603 to 1868), when the capture of the
storks was prohibited by local domains. The Japanese native population of storks decreased due to
hunting in the Meiji Era (1868 to 19),2and became restricted to the Tajima Region (35.5N, 134.8E),
northern Hyogo prefecture (fig.2) and the Wakasa Region, western Fukui Prefecture.

Hyogo prefecture prohibited hunting the storks in 1908 and the Japanese government designated the
nesting ara of the storks as a natural monument in 1921. The Tajima population of storks recovered
once but again decreased rapidly after World War Two. The causes of the decline were the
deforestation of pine forests used as nesting sites during the war, anoltsbdaage and health
degradation from agricultural pesticides containing organic mercury, and the loss and deterioration

of their habitats on land and along rivers after the war. Furthermore, inbreeding depression might
have accelerated population deeliifhe last native storks were placed in captivity and disappeared
from the wild in 1971.
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Fig. 2. Coexistence of humans with the storks in the Tajima Region in 1960, Japan (Photo by Fuji Kogeisya, Inc).

Hyogo prefecture launched a project to conseine storks with local communities in 1955 and

started breeding the storks in captivity in 1965. It was difficult to breed the storks in captivity, so the
first successful breeding was in 1989, a quarter of a century later. The Prefectural Homeland for th
Oriental White Stork was established by Hyogo prefecture as a reintroduction center for the storks in
Toyooka City in 1999. Thereafter, the captive population increased, reaching 100 birds in 2002.
Acclimation training of the storks began in 2003 andl& pelease of the storks began in 2005.

Reintroduction project

The reintroduction project of the Oriental White Stork was planned based on IUCN Guidelines for
Re-introduction (IUCN 1998). The action plan for the reintroduction of the storks wasl s@itia

2003, based on the idea that an environment where storks live is also safe and secure for humans to
live. The plan aims to promote the reintroduction of storks, while creating a region where humans
and nature coexist (Committee for the reintroductf the Oriental White Stork 2003).

The Liaison Committee for the Reintroduction of the Oriental White Stork was organized with the
participation of local residents and groups, academics, and governments in 2003. Various efforts
were made through discimss and collaboration among the related agencies that promoted
environmental improvement, such as nature restoration in paddy fields and rivers, acclimatization of
the storks to the wild, as well as popularization and education.

The basic policies of the@ect were as follows:

I Management of the stork population in a way that maintains its genetic diversity
I Promotion of environmental improvement for habitats of the storks

| Collaboration with related agencies

I Promotion of education programs for coexistewih storks

| Adaptive management

According to these policies, the following points were considered for realizing the project:
Reintroduction methods
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| Release plans
|  Sites to consider for reintroduction

Environmental improvements
| Stork conservatioorientedagriculture
| Nature restoration in arable land and river systems
I Maintenance of rural forests

Promotion of the project
| Facilitation of a promotion system
|  Efforts to raise awareness and promote participation of local people

Furthermore, we referenced tpeints below according to the guidelines (IUCN 1998) while
promoting the project.
I Continuing habitat conservation or restoration where necessary
| Continuing public relations activities, including education and mass media coverage
| Evaluation of coseffectiveness and success of reintroduction techniques
| Study of processes of lofigrm adaptation by individuals and populations of the storks
|  Demographic, ecological and behavioral studies of the released storks
| Decisions for revision, rescheduling, or discorgition of program where necessary

Pilot release

We conducted a tentative release of Oriental White Storks between 2005 and 2010 to establish
releasing and monitoring methods. We released a total of 27 storks into the wild: seven adult birds
(older than ae year) in 2005, seven adults and two young birds (less than one year) in 2006, five
adult birds in 2007, two young birds in 2008, two adult birds in 2009, and two young birds in 2010,
of which three birds died due to a traffic accident, electrocutiorst@amdation respectively, and four
were placed back in captivity due to problems with their release, injury, and to avoid inbreeding.
Furthermore, one bird is missing. A total of 19 birds were observed in Toyooka City at the end of
2010.

After their releae, we tracked the storks to collect data on their movements, habitats and behaviors
by direct observation and satellite tracking (fig. 3). We analyzed the phenological stage, ecological
parameters, habitat use, and social relationships from such data.

Satellite tracking
E ! -«

[ wsopen
France

Ground tracking

@f{ﬁ‘

~
4 Obsorvaton

Homeland for the Oriental White Stork

Ring and PTT Satellite tracking Ground tracking
Fig. 3. Monitoring system of the released Oriental White Storks.
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Status of the released storks

1) Population Increase in Toyooka

We released a total of 27 birds into the wild between 2005 and 2010, of which three birds died from
a traffic accident, eleaicution and starvation respectively, and four were placed back in captivity
due to problems with their release, injury, and to avoid inbreeding.

There were a total of 19 observed cases of long distance dispersal by 12 storks until 2010. One of
them travdked ca. 700 km and another traveled for 49 days. However, every stork returned to
Toyooka City, except for the missing birds. A total of 20 birds remain in Toyooka City as of 2010.
One pair formed in 2006, and seven pairs had their own home ranges ikd@jtyin 2010. The

first pair started breeding in 2006 and reared one chick successfully in 2007, which was 46 years
after the last wild fledging in Japan. The average of fledging success and the mortality of the stork
population was 5.4 birds/year an@® birds/year respectively, so the population grew, reaching ca. 40
birds in 2010 (fig. 4).
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Fig. 4. Yearly change in the number of the Oriental White Storks in the wild.

2) Dispersal of the young storks

A total of 26 young storks that were hatchethia wild in Toyooka City left 50 times to visit the

area from Tohoku to Kyushu, Japan (fig. 5). The longest distance of dispersal was more than 700km
from Toyooka City. Most of the storks returned to Toyooka City, but several storks remained in other
locaions.

Fig. 5. Examples of londistance dispersal of the young Oriental White Storks from 2008 to 2010.
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For coexistence with humans

The Oriental White Stork can be considered a kind of natural resource, so we can use the storks for
regional developmerand local vitalization. The storks promote developments in tourism, the
economy, agriculture, administration, culture and education of the region (Kikuchi 2006, Ohsako et.
al. 2008).

1) Tourism

The number of tourists that visited the Prefectural Homeiamithe Oriental White Stork was

around 140,000 people and increased after the release of storks in 2005. The number reached almost
500,000 people in FY 2006 (fig. 6). A large number of visitors revitalized tourism and

accommodations in Toyooka City.
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Fig. 6. Annual change in the number of tourists that visited thenits®eum Center in the Prefectural Homeland for
the Oriental White Stork, Hyogo.

2) Economy

Toyooka City settled on the Strategy for Ecology and Economy in 2005 to promote communities
wherethe environment and the economy resonated and generated synergy. The aim was to create a
recycling society ecologically and economically with the symbol of storks (Organizing Committee

of the Third International Forum on Reintroduction for Oriental Witerks 2006). Several projects
were planned according to the subjects below:

| Local production for local consumption

| Promotion of Toyookstyle organic farming

I Promotion of stork tourism

| Enticement of ecological and economical industry

| Utilization of altenative and renewable energy sources

3) Agriculture

Hyogo prefecture and Toyooka City expanded agriculture, while creating habitats for the storks. This
method was called the White Stork Friendly Farming method to cultivate tasty rice and to support a
diverse wildlife, while creating a rich culture, region, and environment that enabled storks and
humans to coexist. The elements for this plan are as follows:

I Reduction of agricultural chemicals such as pesticides and fertilizers
| Organic farming

| Controlling weeds with deep water, rice bran and so on

|  Postpone dehydration of the fields
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| Brand products
|  Settlement of fish ways, refuges
I Water filling in winter

By using this method and adapting to create rice paddies where it was safe for storks to forage,
farmers ould consequently grow an especially safe and healthy rice for local residents. As such,
they intended to build a region with understanding and support between the producers and
consumers of rice, which in turn protects and fosters the regional cultueaérmhment to pass on

to future generations. Farm products could also be sold at higher price despite the decrease in total
production amount.

4) Administration

Toyooka City has a catchphrase with the storks as a symbol for local activation: Toyooka
hometown where people smile happily and storks soar elegantly. The city settled on the Basic
Environment Ordinance for Local Activation and Living Together with Oriental White Storks in
2002 and the action plan according to the ordinance in 2003.

Hyogoprefecture and the Japanese government planned to promote the nature restoration projects in
rivers, rural fields and forests in Toyooka City. Artificial marshes, shallows and fish ways were made
in rivers and streams. Some paddies were reformed into @sawsfiilled with water, and fish ways,

refuges and slopes were made in ditches along the fields. The aquatic network was recovered for
aquatic life among paddy fields, drains and rivers. Pine trees andlbavad trees were planted,

and cedar treetopsene cut and reformed for storks to perch and nest on in rural forests. The goal of
these projects was to restore the habitats of the storks.

5) Culture

Japanese people lived in harmony with the storks in agriculture, forestry, tourism, entertainment,
local knowledge and so on in the past. The storks were considered as a part of the scenery and
customs for the people (Kikuchi 2006). Therefore, the storks were registered as a specially protected
animal under the Cultural Properties Protection Law by thense government, that is, the storks

were a kind of cultural property.

The Ecemuseum Center for Oriental White Stork was established by Toyooka City in 2000. The
center promoted the stork reintroduction project and the coexistence of humans anisitunss.
can learn about the nature and culture of the Tajima region at the center. Furthermore, a field
museum and a stork museum are being planned by Toyooka City and Hyogo prefecture.

6) Education

The Oriental White Stork can be a good theme of enmiental education because the storks are

high on ecological pyramids. People can learn about environmental conservation and the coexistence
of humans and nature through the stork reintroduction.

The activities on education were planned as follows:

| Envirormental education programs by the Prefectural Homeland for the Oriental White
Stork

| International exchange by junior high schools: Russia and Korea

| Total study by elementary schools

|  Paddy field school by NPOs

| Civil academy of environmental problems by tlitg ¢

| Ki d 6 <=lubéyaity
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7) Research

The Oriental White Stork could be good theme of scientific study because their coexistence with
humans had many subjects not only in natural science (biology, agriculture, engineering) but also in
social science (pdics, economics, sociology). We can approach different subjects through the stork
reintroduction. Many students and researchers of universities and institutes have come to study the
stork reintroduction project.

Toyooka City encouraged and supported stalents and researchers in transportation and
accommodation fees through a program called the Scientific Study Support for the Stork
Reintroduction.

Promotion of the project
The Liaison Committee for the Reintroduction of the Oriental White Storkstedsbf not only

administrative bodies and academics but also groups of concerned and local people (fig.7). The
committee coordinated collaboration between related projects and measures.

Liaison Committee for the Reintroduction
of the Oriental White Stork

Organs
concerned
AV Va

Proposal

Proposal

Action Action

v N,

Conference
Academics Administrative
organs

Fig. 7. Promotion system of the reintroduction project of ther@aiéVhite Stork.

Conclusion

The objectives of reintroduction may include enhancing the-femg survival of a species;

reestablishing a keystone species (in the ecological or cultural sense) in an ecosystem; maintaining
and/or restoring natural biodirsity; providing longterm economic benefits to the local and/or

national economy; promoting conservation awareness; or any combination of these (IUCN 1998).
Satoyama areas are a hotspot of biodiversity in Japan. The extinction of a keystone speciss, such
the Oriental White Stork means a decrease in biodiversity in Satoyama areas. We should enhance
biodiversity to reestablish the storks. At the same time, we should develop the region using the storks
with understanding by local people.

A reintroductionrequires a multidisciplinary approach involving a team of persons drawn from a
variety of backgrounds. They may include persons from governmental natural resource management
agencies, NGOs, funding bodies, universities, veterinary institutions, zoosrifaatd pnimal

breeders) and/or botanic gardens, as well as government personnel with a full range of suitable
expertise (IUCN 1998). We need the cooperation of many people and organizations, and funding by
governments to reestablish the wild populatiothefstorks in Japan. At the same time, we should
promote the reintroduction project until the storks become a good partner of ours.
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Title: Conserving biodiversity by utilizing woatiinned from forestsas biomass fuel for
power generatior{Sustainable Utilization of Biological Resources)

Organisation: Nobeoka City (and Asahikasei Corporation)
Theme:Others
Keywords:Wood biomass power generation, sustainable utilization of biolagisaurces

Summary

Nobeoka City and Asahi Kasei are planning to sustainably utilize the forest resources of the
watershed area of the Gokase River in Miyazaki for biomass power generation, in order to conserve
biodiversity and reduce the use of fossils.

The Gokase River watershed area includes both flatlands and mountainous areas, with cedar and
cypress trees planted in the mountainous areas for forestry purposes. The cedar and cypress are
mature enough for use as timber. The forestry businesgvieg has declined markedly due to

increased imports of cheap lumber since the 1970s. As a result, some forests are left untouched with
no thinning work performed. Even where forests are actively managed for timber production,
thinnings which are unsaible for use as construction material are often left discarded on the ground.
In both cases, this makes it difficult for natural groundcover to grow due to a lack of sunlight. This
has not only altered the soagological production landscape, but ided to have caused a

decrease in biodiversity.

To improve this situation, Asahi Kasei intends to utilize woodchips obtained from the Gokase River
watershed area as biomass fuel at a new power plant which will start operation in July 2012. In
mixed comlstion with coal, the plant will use approximately 100,000 tons of wood biomass per
yeaP in terms of energy content, over 60% of the fuel used.

By utilizing heretoforediscarded forest resources in a sustainable cycle, this project is expected to

facilitate a revitalization of the ecosystem, restoring
groundwater recharge function. In addition, commerce in woodchips is expected to invigorate the

forestry industry as well as the overall economy of the regitmincreased employment.

This program is the second major effort by Nobeoka City and Asahi Kasei for the conservation of
biodiversity in Miyazaki. In 2007, in collaboration with Miyazaki Prefecture and landowners, we
began cutting down mamade forestsvhich no longer functioned economically and planting broad
leaf trees native to the area to restore the natural ecosystem.

The major challenge for Nobeoka City and Asahi Kasei is to lower the price of wood biomass fuel
obtained from the Gokase River waterd area to the same level as that of coal. In cooperation with
forestry associations in neighborhood areas, Nobeoka City and Asahi Kasei began to purvey wood
biomass fuel in small scale for one year, to in order to identify the factors that are makpnigeh

of wood biomass fuel higher than that of coal, and study what needs to be done to establish an
economically feasible system.
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Background

- The Nobeoka Power Supply Dept. in the Energy Division of Asahi Kasei Chemicals Corporation
currently runs groject for building biomass power generation facilities in Nobeoka City, Miyazaki
Prefecture. The facilities are scheduled to go into operation in July 2012.

- According to the plan, waste building materials will be used as wood biomass in the garlyfsta
operation. In search of stable procurement, Nobeoka City and Asahi Kasei are studying a system for
procuring wood biomass, including thinned wood from the Gokase River watershed area.

- According to the plan, the biomass power generation faciitiésonsume 100,000 tons of

biomass and other fuel per year. Procurement of thinned wood and forestry remnants from the forests
in the Gokase River watershed area will cut CO2 emissions from fossil fuel by 170,000 tons. It will
help advance forestry maregent to reconstruct the so@oological production landscape, enable
sustainable utilization of forestry resources and promote the cause of preserving biodiversity.

- Afforestation will be carried out to bring economically nonviable artificial foremsts into natural
forests.

- There is currently a huge gap between the selling price and purchase price of thinned wood. Sorting
this problem out is a challenge.

- Nobeoka City and Asahi Kasei are studying how to meet this challenge in collaboratitimewith
Miyazaki Prefectural Government and local forestry associations.

Introduction

As mentioned in Table 1, the biomass power generation facilities are currently under construction on
the premises of the Second Thermal Power Plant operated by the NBloeakaSupply Dept. in

the Energy Division of Asahi Kasei Chemicals Corporation and are expected to go into operation in
July 2012. The facilities will burn a fuel containing at least 60% wood biomass in terms of calories.
This means that 100,000 tons ofagdbiomass will be consumed per year.

The project is considering the use of woodchips derived from forests in the Gokase River watershed
area as the wood biomass fuel. Woodchips are produced from thinned wood, branches and leaves
that cannot be used asrber in forest management. The project envisions using these effectively as
fuel.

The productive use of woodchips will encourage thinning and help improve the forests. Ecosystems
in forests are therefore expected to be restored and biodiversity pre3digeslill stimulate the
declining forestry industry and contribute to social welfare in the region.

Table 1: Overview of the Biomass Power Generation Facilities

1. Location: 4960 Nakagawamachi 5chome, Nobeoka, Miyazakien (on the premises of tisecond
Thermal Power Plant operated by the Nobeoka Power Supply Dept. in the Energy Division of Asa
Kasei Chemicals Corporation)

2. Output: Stearn 80T/h, Electricityi 14,000 kW

3. Fuel: Wood biomass (generating at least 60% of the calorie when borixtime with coal)

4. Start of construction: February 2010

5. Inauguration: July 2012 (planned)
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Characteristics of the research area

a. Location:
Forests in Nobeoka, Miyazaki Prefecture and in the Gokase River watershed area in Japan

b. Characteristis in terms of nature and ecosystems (including topography, climate and ecosystems)
The Gokase River watershed area is located where a line of mountains that stretches southwest to
northeast across the southern part of Kyushu meets the flat coastlinenbistevieeo cities of

Miyazaki and Hyuga. The east coast is so close to mountains that it has a sawtooth shape. Part of the
Kyushu Mountains, which form a ridge on the island of Kyushu, lies to the west and north of the
watershed area.

The Gokase River starin the Kyushu Mountains and flows eastward, the Hori River originates in
Mt. Okue, and the Kita River flows southward from Oita Prefecture. The three rivers merge at the
estuary and flow into the Hyugsda Sea.

The climate in the area is warm and Wiétese characteristics are typically seen in the southern part

of Japan. The Kuroshio Current keeps the region warm in winter. The average annual temperature is
around 16°C. There is barely any snowfall in the plain throughout the year. The area isaplivial
humid, with annual average precipitation of over 2,300 mm and average humidity of around 70%.
Even so, the region enjoys more than 2,100 hours of sunshine a year, as there are long periods of
sunshine even in winter.

The Gokase River watershed area hrtificially planted cedar and cypress forests as well as

deciduous broatkaved forests composed chiefly of beech on the plain and mountains in the altitude
range of 61,500 meters. Nearly half the forests are manmade.

Large animals living in these fests include deer and boars. However, there are no carnivorous
animals that catch and eat them, and these days they increasingly do damage to agricultural products
and forest.

c. Saocial characteristics (population, land use, land ownership system, gogeraiad lifestyles)

The city of Nobeoka has a population of 130,000. With its strong chemical industry for textiles, food
and other products, it has developed into the leading industrial city in Miyazaki Prefecture. The 2008
industrial statistics confirntethat the city had 255 factories with at least four employees, 9,350
workers were under their employment and product shipments amounted to approximately 314.8
billion yen as of 2008.

With respect to industrial sectors, those engaged in a tertiary ydoston the increase while those
in a primary industry are declining.

The cityo6s ur ban di-southand 70 ke gastestnlt$ sentrhllistdct heasm nor t h
land lots for commercial and industrial use and the residential districts are #roun

The Gokase River system flows through the city of Nobeoka and the surrounding area is used as
farmland. However, the farmed area is gradually shrinking and the area of abandoned farmland is
growing. Forests cover 84% of the area administered bydhedka City government and a large

majority, 78%, is under private ownership.

Since the city is located on the sea, there is also a fishing industry.

d. Characteristics in terms of economy and production relationship (including agriculture, forestry,
fisheries and practices)

Artificial private forests of cedar and cypress stretch across the mountainous district of the Gokase
River watershed area. These are managed by forestry associations, including the Nobeoka District
Forest Owners Association, Nishi ik Forest Owners Association and Saiki Witleea Forest

Owners Association.
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However, Japandéds | umber production is sliding aft
an inability to implement sufficient forest management. Thinned wood amechéd branches and

leaves are left lying in forests, so that the forests are no longer in as sound condition as in the past.

Not under proper human management, they are now in a state of disrepair.
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The lumber supply volume fluctuates around 100 million cubic meters, of which-deunlumber
makes up 20%. (Source: Forestry Agency: Lumber Supply and Demand Chart)

Under these circumstances, those engaged in the forestry industry avi@gleas is the industry

itself. In the Gokase River watershed area, increasing amounts of forest are left with necessary
thinning delayed or without cutting for cultivation.

Even in those forests where thinning and other activities take place, th@cutvood is often left
untransported since it would be costly to carry it out of the forests. There is concern that this may
impede shrub growth.

No regular logging takes place in secondary forests of broadleaf trees since firewood and charcoal
demand almst vanished. These forests are crowded with trees and the trees are increasingly aged.
Tree damage caused by certain insects is beginning to emerge.

e. Other relevant data
Farming is facing harsh circumstances. Agricultural product prices are slumpistind=farmers
are aging and the young farming workforce is in short supply. Amid globalization, competition
among domestic and overseas production centers is intensifying. The city of Nobeoka also sees its
farmers and agricultural production decreasing.
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Figure 2: Trend in Agricultural Production in Nobeoka
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Characteristics of implementation and the system and their contribution to biodiversity and

social welfare

a. Characteristics of implementation and the system of the Satoyama Initiative from fieeipersp

If thinned wood generated from forest management is used in the biomass power generation
facilities as fuel, the thinned wood, branches and leaves left in forests will be removed and the
forests will return to the managed state. This means thdbwn forests will again be under human
management, incidence of sunlight and growth of underbrush will be restored and biodiversity will
be preserved.

The power generation facilities are expected to consume 100,000 tons of biomass fuel per year. The
project considers using thinned wood, branches and leaves generated by managing the forests in
Nobeoka and neighboring areas as part of the fuel consumed to the extent that does not exceed the
environmental limit and retains the natural restoration capability.

By securing an entity that undertakes treating the thinned wood that had to be abandoned in the
forests and ensuring that it will be used as fuel for the power generation facilities, it is possible to
build a market of wood biomass fuel in the local camity and stimulate the forestry industry. This
will create jobs and help stabilize and improve livelihoods, and the project will contribute to social
welfare.

At the heart of these biomass power generation facilities, the forestry associations in Nobeoka
Hinokagecho, Takachihaho, Gokaseho and other nearby areas will work together to construct a
system for cyclic use of natural resources.

b. Benefits brought to biodiversity and social welfare

Forest thinning as a means of forest management isdevadito help preserve biodiversity. This

effect will be checked by assessing the ecosystems before and after actual thinning.

The project will also make clear the effect of preserving biodiversity produced by different methods
of forest management in ond® study what approach is economically efficient and effective for
biodiversity preservation.

c. Problems and actions to address them

It is desirable that the price of wood biomass to be utilized as fuel for the power generation facilities
is equivalehon calorie basis to that of coal. Lowering the price to attain economic viability poses a
big challenge.

Nobeoka City and Asahi Kasei are carrying out a joint study to develop a system for supplying more
costeffective wood biomass and other fuels wite Miyazaki Prefectural Government and local
forestry associations.

(1) Biomass power generation facilities

The biomass power generation facilities (see Figure 3) are currently under construction. They are
designed to have a power generation capacityd@00 kW. According to the plan, their fuel will
contain at least 60% wood biomass on a calorie basis. This means that 100,000 tons of woodchips
will be consumed per year.

=Figure 3: An architectds conception



(2) Process for use as fuel in the biomassgrogeneration facilities

Wood materials that cannot be used as lumber or pulp for papermaking are used as fuel in power
plants. These include thinned wood, wood waste, branches, leaves and bark.

Forest thinning remnants, branches and leaves undergmttesgiillustrated in Figure 4 before they
serve as fuel for power plants.

The costs incurred in the process for using woodchips as fuel consist first of cutting and collecting
forestry resources; second, transporting them from mountains to the woodttip; fénird,

processing them into woodchips; and fourth, transporting resulting woodchips to the power plant.
With the current price of wood biomass, this process is not economically viable. This problem must
be addressed.

Forests in mountainous areas

Power plant

Coal EE—

\
Storageof woodchips

Woodchip fatory
Transport

Cutting and collecting Transport

Piling and storage of thinnec
wood, branches and leaves

Figure 4: Process farse of forestry resources as power pfaet

(3) Current practice of cutting

Forests of cedar and cypress trees are found in mountainous areas and cutting work must be done on
steep slopes. It is therefore difficult to brimgrhachinery. Transport of wood that has been cut down

is also challenging.

Figure 5 displays clear cutting, showing that the work is done on a steep mountain. Figure 6 suggests
that a road needs to be constructed for transport and that cutting is dicitét eifthout one.

a4

Figure 5:Logging site for cedar and cypress Figure 6: Lumber transport and a forestry road
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(4) Specific action toward cesutting

Firstly, the system for processing thinned wood into woodchips and supplyinddtieséiomass
power generation facilities will be put into actual operation in an attempt to identify what problems
are involved.

Verification Trial

- This trial is aimed at identifying problems with quality, costs and physical and commercial
distribuion by procuring wood biomass fuels from the Gokase River watershed area and carrying
out trial combustion in existing power generation facilities.

- This trial will be run at a certain scale for a period of one year from September 2011 to August
2012.

- Problems will be identified and organized mainly in the aspects of quality, distribution and cost by
actually operating the system.

- A sense of unity will be developed by sharing the awareness of identified problems among Asahi
Kasei, Nobeoka City anidrestry associations. A foundation will be created for collaboratively
working out an idea for reducing the cost to the level of coal.

(5) Contribution to biodiversity

Utilization of thinned wood and other forestry resources in the biomass powertigeniacilities
will push ahead with forest management and help preserve biodiversity in the forests in the Gokase
River watershed area.

Without thinning, no light enters into forests and underbrush and shrubs do not grow. This results in
an analogous esystem and impairs biological diversity. Utilization and thinning of trees disrupts

the ecosystems in secondary forests. Groves of trees and grass grow in mosaic forms to allow a wide
variety of creatures to live there. On the other hand, absence zdtidili creates a homogenous
ecosystem. Intrusion of bamboo into woodland also causes a loss of diverse ecosystems.

Utilization of wood biomass fuel in power generation facilities is expected to boost thinning and
preserve biodiversity. The project alsmsimlers evaluating the ecosystems before and after thinning
to confirm whether biodiversity can be maintained by introducing an economically viable thinning
approach.

Nobeoka City and Asahi Kasei are also studying a forest managing method in consifaration
biodiversity.

Conclusion

A study is currently underway for, in collaboration with Nobeoka City, Asahi Kasei and forestry
associations, building a system centered on the biomass power generation facilities that will
encourage sustainable utilizatiohforestry resources to benefit the economy and the preservation of
biodiversity.

A verification trial is being carried out to identify what in the processes of thinning, transport and
processing into woodchips is responsible for the high cost, witwvatei reducing the cost of wood
chips. The project is advancing its investigation in an attempt to procure wood biomass fuel derived
from forests concurrently with the system inauguration in July 2012.
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Title: Natural Resource Management in the Critical Haht of Western Siem Pang

Organisation: BirdLife International

Theme:Grassland, Inland water

Keywords:Cambodia, critically endangered birds, forest wetlands, rice cultivation, fishing,
community natural resource management

Summary

Cambodia’s rural papations are heavily reliant on natural resources to support subsibEsex
livelihoods. Smalscale rice production and local fishing sustain a large percentage of the population,
and forest products are relied upon to provide food and shelter dweassintry. As resouredriven
markets expand however, the pressures on forests, habitats, biodiversity, and inevitably, livelihoods
are also impacted.

Up until the early 1990's, Cambodia remainedliaffts to global markets, plagued by almost 3

decade®f war and turmoil. Forestry, broad scale agriculture and extraction industries were therefore
slower to capitalise on Cambodia's natural wealth, comparative to many of its Southeast Asian
neighbours. Formal natural resource protection was also absémihermarly 1990s. Today,

Cambodia's protected area network covers over 27% of its land area designated under Royal Decrees
dating back to 1993 (Hout, Pech, Poole, Tordoff, Davidson, Delattre, 2003). Remaining one of the
poorest countries in the region,-ground management of its protected area network is limited in

both financial and technical capacities and laws governing industrial expansion into these areas are
weak.

In a rapidly changing economic landscape, Cambodia's biodiversity now faces mastlesants:
expanding populations continue to encroach into previously uninhabited or very low use areas,
opportunistic immigrants from neighbouring nations are also arriving to exploit the wealth of natural
resources, and agricultural and extractiorugides are being granted sweeping land concessions as
the government tries to capitalise on its forests resources. In a number of cases, these economic
expansions have diminished available natural resources for subsistence dependent communities.

Birdlife International in IndochinaCambodia Programme (Birdlife Cambodia) has been working

with the remote villages of Western Siem Pang (WSP) to improve natural resource management and
support basic livelihood activities. Research in collaboration with theethify of East Anglia

(UEA), is exploring the role of local livelihoods and livelihood activities that impact conservation of
the Critically Endangered Whitghouldered Ibis. By developing an understanding of the local
communi tyds r elandwetards, theprojett @imsftoodevelap tivelihood options and
alternatives sympathetic to the conservation of the site's critical species.

Preliminary results suggest that there is a strong mutual benefit (biodiversity/community) in the
existing grazig system of domestic cattle and buffalo, but these traditional landscape management
systems will come under considerable pressure from economic change, especially if the practices
valuable to biodiversity become no longer economically optimal. Through aoitynengagement,

the threats and stresses to the ecological systems on which livelihoods depend are being addressed,
while sustainable management practices are being introduced to help conserve biodiversity and
improve local welbeing.

General Descripion and Regional Context

The northern and eastern plains of Cambodia represent the most intact remnant ecosystem of a
landscape that is thought to have once dominated southern Indochina and Thailand (Hout et al.,
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2003). This great expanse of Dry Diptengc&orest (DDF), of which WSP is a part, comprises a
mosaic of semevergreen and evergreen forest patches that harbour some of the most important and
unique bird communities in Sou#ast Asia.

The location of WSP is conveniently strategic in consematiue. Nestled in the midst of a

protected forest network, the area connects Virachey National Park to the east, and Xe Pian National
Protected Area to the west in Laos. Virachey is also linked in the east to Chu Mon Ray National
Park in Vietham. Toge#hr, this trandrontier protected area covers around 757,700 ha of intact forest
and represents one of the most significant wilderness areas in Indochina (Lambert, in prep.). In
August 2009, the Ministry of Agriculture, Forestry and Fisheries (MAFF) pdeckwith a sub

decree to establish the Western Siem Pang Protected Forest for Genetic Conservation of Plants and
Animals, covering 152,825 ha. While this provides important scope for conservation prospects of the
area, the process is not yet complete;atsrare evepresent and increasing and letegm

management challenges remain.
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WSP links a vast protected area network across Cambodia, Laos and Vietnam

Biodiversity Values

The biodiversity of the area first attracted international attention viulm@002, BirdLife

International designated the area as an Important Bird Area (IBAgey site for globally threatened
birds. Indeed, WSP is one of only a handful of sites worldwide that supports populations of an
astonishing total of five Critically Ershgered bird species (Lambert, in prep.). This includes three
species of vulture and two species of ibis. The area has the largest known concentration of White

shoul dered I bis in the world and supports three

according to the IUCN Red List of endangered species.

The majority of the site overlaps with the IBA designated in 2002
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Figure 2: The majority of the site overlaps with the IBA designated in 2002.
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The conservation significance is not confined tdds the area supports a significant population of

El dbs Deer (Rucervus eldii), a highly Il ocalized
primate species and possibly small remaining populations of Siamese Crocodile (Crocodylus

siamensis) andven Tiger (Panthera tigris). To date, more than 100 plant species, 301 species of bird,

30 species of naeflying mammal, 12 species of reptile, 10 species of amphibian and 47 species of
butterfly have been identified from within the proposed WSP Protéctexs$t. Lists of other faunal

groups for the area are far from complete, but it is likely that future surveys will reveal a wealth of
diversity in fish, amphibians, reptiles and butterfly species (Lambert, in prep.).

One of the most important featurestioé DDF are the trapaengs, or seasonal pools. Trapaengs are a
critical habitat for the areads biodiversity and
They provide water sources and dry season foraging resources for wildlife, and suppemous

Non-Timber Forest Products (NTFP) collected by villagers throughout the year.

- - J o & » pe - - . -~
Figure 3: EIl dds Deer, Gi ant -necked Storks [Citania epsdopub)share@ i gant ea)
trapaeng to feed and forage in WSP (Photo by J. C. §ame
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Human use and managemerit how the site and landscape has been shaped

The Dry Dipterocarp Forest (DDF) is the predominant landscape of the WSP protected area. This
ecosystem type is thought to have been influenced by generations of human activity andely
believed that fire regimes of native people have converted a once denser forest to thelgyesent
open DDF (Lambert in prep.). Dry season burning is still carried out today to generate fresh grass
growth and to aid in hunting and collectionnaftural resources.

Beneficial human impact on habitats is found in fallow, traditioralijivated rice fields that are

now i mportant for a number of the areabds waterbir
complex ecological relationships, fatiny insects and amphibians to large birds and mammals.

Local people rely on the pools to fish, collect frogs and other food, as well as rearing livestock,

mainly domestic buffalo and cattl e. L o oofa | peopl €
their land management are now an integral part in maintaining important biodiversity functions.

Once abundant, wild herbivores are now rare or no longer present in WSP. For generations,

mammals used these pools to feed and wallow. Over time, theafteempling and wallowing by

large, hoofed mammals across the trapaengs has developed into a highly important ecological

function. By reducing vegetation and exposing areas of bare substrate, these disturbed muddy areas
become the prime foraging hab#dior a number of bird species, including Wisteouldered Ibis

(Wright, Buckingham, Dolman, 2010). In the absence of naturally occurring herbivores, grazing

domestic buffalo now perform this important role, making the traditional livelihoods of locdepeop
integral to the conservation of WSP6s threatened

Figure 4: Local communities and domestic cattle rely on trapaeng in WSP (Photo by J. C. Eames and Bun Paing)

Characteristics of village livelihoods disappointed

In general, villges rely on wet season rice cultivation and fishing to support their livelihoods. With
total family expenditure ranging from 25 cents (1000 riel) to $3 USD dollars per day, natural
resource management is an integral part of daily life. Determining whem awt how natural

resources are used therefore, can potentially improve management practices and relieve the burden
on habitats and species.

To determine local resource use trends, villagers were asked to draw maps to identify community
boundaries, infrstructure and major biphysical landmarks, showing the location of trapaengs and
their major uses. Sixithree trapaengs were identified over the seven villages and are now regularly
monitored.
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Figure 5: Community consultation and magparation by local people in WSP. (Photo by Bou Vorsak)

Seasonal changes significantly influence livelihood activities. While the majority of families have
land for rice cultivation which takes most of their time during the rainy seasongegmber),

many suffer food shortages for three months of the year (September to November) when new crops
are waiting to be harvested. After the final rice harvests in January, fishing and hunting become the
main activities and trapaengs are increasingly utilisetbfaging and fishing.
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Figure 6: A 6Season Calendar 6 was produced in consultatio
may be more prevalent leading to greater pressures on trapaengs.
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The economic status was determined for the saweteyged villages and categorised from A to D.
Villages varied in their economic status across a range of criteria, with some far poorer than others.
In two of the surveyed villages, 53% and 41% of people were in the lowest economic bracket

( cat e g ®uryeys folnd that all community members use trapaengs for fishing, though
wealthier villagers are less likely to rely on fishing catches for their primary source of sustenance.

Criteria A B C D
Over 12 months
. . 2 months or
Food security supply with surplus 12 months <5 months .
nothing
usually séd
Access to land 3-5 ha 2-3ha lha-<2ha 0-<1ha
5-20 cow 2-7cow 1-2cow
Livestock 0
7 - 15 buffalo 2 - 7 buffalo 1 - 2 buffalo
Of high social Known ard Listened to and Less
Social standing standing and respected withinl respected by | communication
influence the community others with others
Housin Large wooden hous¢ Wooden house| Bamboo & Bamboo &
9 with tile or tin roof with tin roof palm tree leaf | palm tree leaf
Labour Able to hire labour Sometime hire Do not hire Sell labour
labour labour
i Abl Al h .
Savmgs and ble t? save and Able to save way_s . ave Always in debt
credit provide loans deficit
Rice mill, tractor,
Tools and motorbike, TV, Motorbike, TV, . .
. . Bicycle, radio None
materials mobile phone, truck,| recorcer, cart
generator
TOTAL 48 families 363families 325families 242families
(7 villages) 5% 37% 33% 25%

Figure 7: A survey of the seven villages found only 5% of families lived in the highest economic bracket (category

6A0) ,

whi |l ee825MWenpé

Ffamt he

poorest

category

(category

Villagers were also asked to identify the major threats to their livelihoods. A 25 member panel from
a crosssection of the community was established in each village and their primary livelihood
concerns wre ranked in terms of their potential impact. While results for each community varied,
collated data provided the following trends:

I Investment and expansion of economic land concessions
| Transportation (poor roads and bridges)
| Agriculture (lack of technil skills, no irrigation, no agricultural market)
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I Unsustainable use of natural resources (illegal forestry, wildlife trade, poisoning at
trapaengs and channels)

I Security (domestic animals stolen and hunted)

| Health (lack of medicine and drugs, lack of gopality health centres)

I Poor education (lack of teachers, schools, poor retention rate of students and students
regularly missing from school)

|  Domestic violence

Threats to natural resources and agriculture are seen as the greatest issues among atigdltéye
education and domestic violence (which was only raised in one village), were seen as secondary
issues where food scarcity and impacts affecting subsistence based livelihoods are commonplace.
With such a heavy reliance on paddy land for ricavailon, land grabbing and conversion of local
agricultural lands for commercial production of plantation timber and sugar were seen as the greatest
threat to livelihoods.

Changing traditions and the future of Trapaeng management

With a population heabi reliant on subsistence from the land and forest products, gradual
expansion of human activities into the forest s
As previously mentioned, while there is a general concern for the health aninedématural

resources, the lack of alternative food sources stemming from severe poverty leaves many with few
alternatives. Minimising the effects of detrimental harvesting methods is a major priority.

The use of poison in both fishing and huntingrissenting a major threat to critically endangered
species. In January 2009, a monitoring team discovered a Giant Ibis that had died from pbisoning
this being one of the most threatened bird species in the world and now only found in Cambodia
where it isthe main attraction to visiting edourists. In 2010, one poisoning event killed 10 out of

12 vultures affected, this being the most serious of all documented wildlife poisoning to date
(Lambert, in prep.). The risk of chemical bioaccumulation is atsssith risk in humans.

One balancing act wild/l invol ve the areads economi
agriculture to replace traditional techniques. In the absence of buffalo and their important grazing

effect at trapaengs, there is a nésit of habitat quality deteriorating at the main foraging sites for
wetlanddependant species, and certainly WAsteuldered Ibis which depend almost solely on food

foraged from trapaengs to feed their chicks (Wright 2008).

By far the greatest threat the area comes from impending land concessions that currently overlap
vast sections of the WSP protected area. Proposed investment includes teak and sugar plantations
amongst others. This kind of forestry conversion will cause irreparable landscapeschadg
undoubtedly destroy resident biodiversity and impact on the lifestyle of local communities

Working with communities to optimise ecosystem contributions to welbeing and biodiversity
conservation

Since April 2006, BirdLife Cambodia has beenimplent i ng projects aimed at #!
Community Natural Resource Managemento. Initially
extends to the objectives of the Protected Forest. The approach has developed ways in which local
communities can protechd harvest forest products sustainably. Engaging the community was the

first step in advocating natural resource management improvements.

Communitybased Site Support Groups (SSG) were established, comprising local stakeholders with
a common interest inbniservation. In many cases, their participation is voluntary and members
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become involved because of the economic, cultural, religious, recreational or livelihood benefits
provided by the site. Members come from a variety of backgrounds and in some edsasear
hunters, and have since traded their rifles for binoculars. BirdLife has now developed networks of
SSGs to promote the exchange of experience and skills in conservation.

As a critical feature of both biodiversity and livelihoods, conservatidiatives have focussed on
trapaeng protection minimising their degradation and maintaining their functionality.

With assistance from SSGs, community meetings were conducted with participants from 7 villages.
In 2006, over 200 community members attenaegtings aimed at introducing new concepts of
sustainable natural resource management. The majority of participants were hunters, fishermen or
other forest product collectors.

Participants were concerned about the noticeable reductions in ecosysteassewdh as reduced

fishing yields, and there was a general consensus that natural resources were being diminished as a
result of human activity including agricultural land clearing and generalexydoitation. As a

result, there was a willingness to agg with BirdLife in sustainable resource management

initiatives.

The mechanism to improve natural resource use is being implemented through the development of a
Trapaeng Management Protocol. The outcomes aim to meet the needs of the community while
ensuing the essential ecological functions of the trapaengs are maintained. Acts prohibited by the
communities include:

| Use of poison at trapaengs

| Pumping of water from trapaengs

| Cutting of trees around trapaengs

| Contamination of trapaengs used for catcHisig

| Trapping of animals near trapaengs

| Making noise by using chainsaws near trapaengs

Three species of critically endangered vulture are among the highest priorities for biodiversity
conservation in the area. 0 Vuwbolvingthe puRtbasetandur ant s 6 a
slaughter of a cow or buffalo. This provides an opportunity to assess population numbers of the three

critically endangered vulture species in WSP while delivering an additional, safe food source to the

vultures in the absence pffeviously abundant carrion (from wild large mammals).

Figure 8: A O6Vulture Restaurantodé event. (Photo by J.C. Ea
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Another priority is the Critically Endangered Whéhouldered Ibis (WSI). A Nest Reward Scheme
was established to discover and protexgting sites of the Ibis species. Villagers are offered a small
financial incentive to provide the location of WSI nests to the Birdlife field staff and local people are
employed to guard and reduce disturbance at nest sites during critical stagebaifdn@and chick
raising. Roost sites are also monitored with assistance from local people.

With a permanent presence in Siem Pang, BirdLife, in collaboration with the Forestry
Administration, will continue to work closely with local communities in edocaand awareness to
maintain the ecological functions that support both biodiversity and livelihood activities of the
region.
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Title: Waterbird conservation promotes important energy flow between rice paddies and
nearby Important Bird Areas in Cuba
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Summary

Rice is the main food of the daily Cuban diet. In order to satisfy the national demand, some of

Cubabts wetl ands have been converted for agricultu
a high loss of natural wland habitat for biodiversity. Cuba is the biggest island in the Caribbean

lying in the middle of important waterbird migration corridors, including the Atlantic and

Mississippi Flyways, and is also host to some of the last significant populations obarrafm

Caribbean wetland dependent bird species, such as the Vulnerable West Indian WhiskKing

(Dendrocygna arborea).

Rice paddies have been considered as a possible emerging alternative habitat for waterbirds. After
the 9006s ( a p enomiocdsisnCuba that fellaneatide dissolation of the Soviet
Union) food shortages and the lack of fossil fuels transformed agriculture from industrialized and
specialized to sustainable and organic agriculture.

Many areas of state land were lentamilies in small and medium subsistence units to grow rice

and other crops for their own and community consumption, and the remainder was given to the state
to guarantee the presence of crops and commodities in the national market. The use of natural
fertilizer and few chemicals, fields in varying stages of flooding and drainage, and low impact
harvesting methods lead to high levels of vertebrate and invertebrate biodiversity turning the rice
paddies into important bird feeding areas while nearby wetlanod&lp resting and nesting areas for
migrant and resident waterbirds.

Nevertheless, only waterfowl (mainly ducks) were perceived as crop pests by the farmers who
persecuted and killed them. Since the 4lnda006s, the
has been doing research on the ecology of the waterbird populations in the rice paddies and nearby
wetlands. These studies supported the international recognition of two rice paddies with neighboring

coastal areas as Important Bird Areas (IBAs): Hdah&ur de Pinar del Rio and Humedal Sur de

Sancti Spiritus.

They have found that waterbirds benefit the crops through weed and pest control and natural

fertilization promoting an energy flow through both systemsat ur al and 6al ternati ve
provided by rice paddy. The team has been working closely with farmers to convince them not to kill

the birds but to regard them as beneficial to their rice crops and to manage them in favour of

biodiversity and rice.

Regional Profile and the importance of rie cultivation in the national and local economy

Cuba is the largest and most westerly island of the insular Caribbean, accounting for over 50% of the
regionds |l and area. Mainland Cuba is 1,250 km | on
79% of tre land area but are interrupted by four mountain systems, and the mainland is surrounded

by four archipelagos comprising over 4,000 cays. Climate, geography and topography have

combined to produce a wide diversity of ecosystems and, as a result, Cebaastibiologically

diverse island in the West Indies. More than 50% of the flora and 30% of the vertebrate fauna are

endemic to the island. Cuba is home to 366 species of bird of which 28 are endemic to the island,

and 32 are considered globally threatkerits long shape and low geomorphology holds the most
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extended wetlands, especially coastal, of the Caribbean region. Wetlands in Cuba provide important
foraging, resting and breeding grounds for many waterbirds, from migratory species to residents.

Ricefarming is an important part of the Cuban economy (it is the second most important crop after

sugar cane). Agriculture contributes less than 10 percent to the gross domestic product (GDP), but it

employs roughly one fifth of the working population. AbBu0 per cent of the countr)
for crop cultivation.

Rice in Cuba is grown throughout all provinces but the main paddies can be found in the south coast
on the borders of natural coastal wetlands in Pinar del Rio, Matanzas, Sancti Spiritugieyaand
Granma. In some cases, the wetlands are a fringe of coastal lagoons and mangroves of about 1 km
wide (Pinar del Rio, Sancti Spiritus, Camaguey); others constitute extensive areas, with swamps,
mangroves, numerous channels and lagoons (CiénagsatieaBin Granma and Ciénaga de Zapata,

in Matanzas). The close proximity of natural areas and the rice paddies favors the constant
movement of waterbirds between them and the consequent interchange of material and energy in
both areas.

\

Figure 1: Largescale rice harvesting in Los Palacios rice paddies, Cuba

Rice has been grown in Cuba since 1750, with a significant increase in the scale of production in
1967. Cubans consume 56 kg per capita which makes it very important in their diets. However, this
consumption is highest among the rural and farming population who are the producers of this cereal,
and who in the 1960s produced it mainly to satisfy family needs. During the 1980s Cubans
developed the specialized production of rice and by that time Wwkrdoaprovide 60% of the

national demand, cultivating nearly 130 000 ha. Afterwards in the 1990s, during the economic crisis
that followed the dissolution of the Soviet Union, market production dropped significantly. This
period transformed Cuban societyd the economy due to the severe shortage of fossil fuels. As a
result energy dependent systems such as transportation, industry and agriculture were unable to
operate. Hunger was experienced with national food shortages. In a response to the lagk of food
sustainable and organic agriculture was introduced in low and mesili@ch sustainable units.

Moreover, the state and communities started to organize the creaticopdredives to work the
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land and support each other in production. Much of the statbwas lent to farmers to grow rice,

with more than 22,814 ha distributed from which 17,446 ha are currently cultivated by farmers and
individuals who distribute the crop for selbnsumption and to their community. Following the

creation of these smalhd mediurssized subsistence units, the cost of rice dropped by 60 % making
it affordable within the national market. However, recently the price has increased due to
fluctuations in the international market price. This way of cultivating rice continuaigng crops

at small and medium scale for national Cuban consumption. Furthermore, efforts are being made to
increase national rice production to decrease dependence on imports from abroad, since the
international market price for rice is considered Higtthe country.

The historical demand for rice in Cuba has led to the conversion of natural wetlands into agricultural
fields. Working as alternative wetlands, rice fields are productive feeding grounds for many birds,

and also important nesting andtieg habitat for other species. They have an elevated carrying

capacity that permits the development of high bird populations and invertebrates that exceed those of
natural areas. In Cuba, about 10% of the endemic plants and 50% of Cubans birds atecassocia

with them.

The Use and Management of Natural Resources in the Region
(1) The Use and Management of Natural Resources in the Past and Present

Rice cultivation has been practiced in Cuba from around 200 years, shortly after colonization by the
Spani$. At that time farming was done by hand and with the use of animals. Agricultural machinery
pulled by animals was first used by the end of that period and the crop system employed was of dry
land and in others surfagigated land. A rice developmentqgram started in 1967 with the

objective of achieving seBufficiency in rice production. In Latin America, Cubans come second in
terms of their consumption of rice, with an average per capita consumption of 56 kg per year, which
creates a national demafuat 450,000 tons.

Cubabds tropical climate favors rice cultivation a
the exception of the period from the end of August through to the middle of November (for about 3
months) because seeds sown at that fimma panicles at the coldest time of year (December and
February) causing flower sterility and empty grains. Rice paddies occupy extensive areas with
varieties yielding on average 4.9 tons/ha and an annual production nationally of more than half a
million tons. However, the yield per hectare remains lower than the average in Central American and
Caribbean countries. Cultivation goes through a wet and dry cycle, and since rice is grown
constantly over large areas, there are always fields in varying sfdtgsding and draining,

leading to high levels of vertebrate and invertebrate biodiversity. This characteristic makes possible
the management of high bird diversity, which moves from one field to another as birds move to
maintain their specific requiremisn Harvesting is done twice a year, limited in part to shortage of
water, lack of fertilizers and modern agricultural technology. This activity generates more than
20,000 jobs on public (state owned) farms.

(2) The Problems Associated with the Use and&dgament of Natural Resources and its Impact on
Biodiversity

There are growing, conflicting concerns regarding the bird community associated with rice

cultivation. Rice farmers were concerned about crop losses presumed to be caused by birds, whereas
consevationists are concerned about the value of the paddies as bird habitat and thus about the
implications of the agricultural management techniques for the bird community. Consumption of rice
seeds is the major negative impact that birds may have onehgeid. However, rice is an

important source of food for many waterfowl species and they could benefit from the rice not

collected during the harvest.
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In the last 15 years chemical use has been reduced by c. 50%, which has turned the rice paddies into
important bird feeding areas, while neighbouring wetlands are resting and nesting areas. The
reduction in the use of pesticides and herbicides in Cuba presumably is a main factor in the dramatic
increase in the population of various waterbirds (e.g. GlossPlbgadis falcinellusnd Black

necked StilHimantopus mexicanys

Figure 2: Waterfowl in Sur del Jibaro rice paddies just before spring migration
Regional Plans and Other Measures toward Resolution of the Above Problems

An integrated approach ling proposed as a solution to these problems: the riceekggystem.

Birds are clearly an important biotic component of the rice-agosystem. A better understanding

of the role birds play in the energy flow and nutrient cycle will be essentiakif@ongical approach

to improving agriculture and wildlife is to take a hold. Research aims to determine the role of rice
paddies in bird conservation, and the threat posed by the indiscriminate use of chemicals that pollute
the natural environment.

Understanding the relationship between rice cultivation and birds
(1) Research and outreach

The Grupo de Ecologia de la Universidad de la Havana has carried out research since 1978 to gain
knowledge about the ecology of waterbirds in natural and altermativé | ands. The groupods
have helped change the attitudes of farmers towards birds on their rice peaitiegportant

development, given that the two most important wetlands in the country, the Zapata Swamp and the

Birama Swamp, both have rice plations in nearby areas which are heavily used by birds.

7 R J X %
Figure 3: Researchers from the Grupo de Ecologia de la Universidad de la Havana
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Combining research with an active environmental education program, wetland training workshops

and the developmentbfocal groups called O6Wetland Friendsbd
the team is slowly changing attitudes. Rice growers previously believed that birds were eating their
crops and were killing the birds. As a result of an improved understaoiding ecological

relationships, and effective communication by the University which has successfully demonstrated

that rice cultivation is compatible with avian conservation, the attitude of rice growers and the wider
community has changed positively glation to birds. Instead they recognize the benefits birds

bring to their crops. Farmers have also stopped the cutting of mangroves and are pursuing the
declaration of the coastal zone as a protected area, whilst community members are engaged in

wetland esearch at the University.

During their research the University team identified two rice paddies with neighboring coastal areas
which were proposed as candidates among the Important Bird Areas (IBAs) for Cuba. IBAs are
normally located in natural areasdasinglecrop cultivation is not what typically comes to mind

when one thinks of bird conservation.

w
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Figure 4: Important Bird Areas of Cuba

The first of these proposed IBAs is the Costa Sur de Sancti Spiritus. It encompasses the Sur del
Jibaro,oneof he countryds most I mportant rice paddies
concentrations of aquatic birds. To the south, it includes a coastal strip of wetlands composed of

several important lagoons, such as El Basto and La Limeta, and a stripgvbwesnthat is several

kilometres wide at some points. The area covers about 60,593 ha and 107 species of birds have been
recorded there. Numerous migratory species also gather here, especially wading birds and ducks.

The second IBA (Humedal Sur de Pidat Rio) has a similar environment and is located in the

south of Pinar del Rio province. It includes a group of natural coastal wetlands and the adjacent rice
paddies between Los Palacios and Consolacién del Sur. The area has more than 101 spesjes of bird
with a notable abundance of aquatic birds, particularly herons and an estimated 20,000 Glossy Ibis
(Plegadis falcinellus There are thought to be more than one hundred of the globally threatened

West Indian Whistlingduck (Dendrocygna arborea) in thea

Main Content of conservation efforts
The possibility that birds may have a positive effect on the rice fields has previously received little
attention. The research findings of the team from Ecologia de la Universidad de la Havana show that

birds ae an important biotic component of the rice agroecosystem, especially concerning the energy
flow between the paddies and the nearby wetlands. There is a need for farmers and wildlife
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biologists to work together towards the goal of minimizing rice lostevamhancing the quality of
wildlife habitat. Some of the positive effects of birds are:

1. The majority of birds in the paddies feed mainly on animal pests and weed seeds rather than
rice seeds, and doing so in flooded stubble fields reduces the subsgqpemteds;
2. Waterbirdsé droppings add nutrients to the ri

Among the agricultural practices that benefit waterbirds are the avoidance of intermittent flooding or
dry cultivation, stubble maintenance during winter, allowing persistenaared weed patches
inside fields, and conservation of natural vegetation in rice field areas.

About the study

This study was carried out by the group Ecologia de Aves from the Faculty of Biology of the Havana
University and financed by the Whitley Fund féature under the conservation project titled Rice
Paddies and Natural Wetlands as Conservation Sites for Aquatic Birds. We would like to give our
special thanks to Susana Aguilar from the National Centre of Protected Areas.
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Summary

The AnkenihemyZahamena Corridor (CAZ) is a new protected area that encompasses one of the

largest remaining blocks of rainforest in Madagascar. The vision for CAZ is a landisealpe
conservation area thatincludesi | t i pl e zones and | and designations
(CI) aim at CAZ is to conserve the existing, intact natural capital (i.e. the principle) so that the

delivery of ecosystem services such as carbon sequestration, water provision, aatiopoflie. the

interest) continues to flow for the benefit of people. We refer to this as a landscépgreen

economy approach. The central idea of a green economy is that natural capital is managed in a way

to sustain flows of ecosystem servicebenefit people, furthering economic development and, at

the same time, conserving nature. This concept presents an opportunity for action as it provides

information, arguments, and decision making tools that can be put into place, tested, and refined.

Cl Madagascar 6s work at CAZ is already demonstrat.i
conservation and development. By focusing on conserving healthy ecosystems that provide the

ecosystem services upon which people depend, we are safeguardiatytheaapital that is needed

for economic activity. Cl works with societies to secure ecosystem services that flow from natural

systems to meet both current and future needs. The key to securing ecosystem services for the

benefit of people is to demondasuccess in specific places and then agalidhose successes for

broadlevel impact.

Background

The AnkenihensZ a hamena Corridor (CAZ) has | ong been rega
conservation priorities and numerous studies have cataloguatdh itsodiversity. To date over

2,043 species of plants have been identified (85% are endemic), with representatives from 5 endemic
families. Fifteen species of lemurs and 30 other species of mammals are known from CAZ as well as

129 species of amphibiaasn d 89 bird species. CAZb6s flagship sp
threatened lemur such as Indri indri, Varecia Variegata variegata, and Propithecus diadema.

CAZ covers 381,000 hectares of pristine rainforest and provides important ecosystem fgrvices

the surrounding area (Figure 1). Water provision and erosion control are particularly important for

the agricultural plains on both the east and west sides of the corridor and for the two hydroelectric
plants that supply wdlagedtgtesclodalycultdreis alsd/beaplst matesl c ar 6 s t
in the forest, where residents gather medicinal plants and have sacred sites such as tombs. The local

culture has contributed to the preservation of these essential ecosystems through sustainable

practces and utilizing traditional knowledge. The culture has become intertwined with nature, and

their codependent relationship is vital to both humans and the rich biodiversity that exits.

The corridor is under threat, however. Major pressures includeafadurn agriculture and

mining. If these pressures are not alleviated, CAZ will soon disappear, taking with it not only the
incredible biodiversity it houses, but also the essential ecosystem services it provides to countless
rural families in the area.

Thanks to the Government of Madagascar 6s commi t me
throughout Madagascar, CAZ is well on its way to becoming one of the largest protected areas in the
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country. Having received temporary protected status @eiber 31, 2005, CAZ partners
(Cl/Madagascar, regional government authorities, local NGOs, community associations, and other
stakeholders) are working to finalize the protected area creation process and to ensure that CAZ is
conserved in perpetuity.

The CAZ protected area includes threeqepasting parks and reserves run by Madagascar National

Parks: Zahamena National Park, Mantadia National Park and the Mangerivola Reserve (Table 1).
Before the creation of CAZ, resodrceswerelodalzedamdnser ve t
lacked a clear overall strategy. The new protected area has provided a framework to develop a clear

vision for the conservation of the whole corridor and to scale up successful pilot initiatives.

A
« *l
‘) A PARC NATIONAL ZAMAMENA

REGION ANALANIROTO

MANGERIVOLA

PARC NATIONAL .
ANDASIBE MANTADIA

Figure 1. Map of the Ankenény-Zahamena Protected Area
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Table 1. Ankeniheny-Zahamena Forest Corridor At-a-Glance

Protected Area Date Surface  Ecosystem Management Zoning
Area
Regime
Ankenihenyi 2005 381,000 Native humid forest, with  Co-management governance IUCN category IV with strict
Zahamena clearing for hillside rice,  regime protection zones and areas
Protected Area eucalyptus plantations, under community sustainable
mining, logging and fuel- management
wood gathering
Zahamena 1997 41,402 Native humid forest Managed by Madagascar IUCN category II; allowed
National Park National Parks activities include research,
tourism
Mantadia 1989 10,000 Native humid forest Managed by Madagascar IUCN category II; allowed
National Park National Parks activities include research,
tourism
Mangerivola 1958 11,900 Native humid forest Managed by Madagascar IUCN category 1V; allowed

Reserve

National Parks

activities include research,
tourism

Science

From the outset, science has been at the foundation of establishing the CAZ protected area.
Cl/Madagascar has conducted, supported, and compiled research at CAZ for over a decade in an
effort to inform good policy and management decisions. This research has includedlspeties

work to understand specific needs of restrigtate or threatenexpecies, landscapevel work

using remote sensing to monitor forest cover change anditsndhange, and modeling to predict

future carbon dioxide emissions from deforestation.

The result of this research i msdbiogivesityits e of CAZOG6s
importance for providing ecosystem services, and its vulnerability if unsustainable practices continue
unabated. One of the more compelling pieces of research we have generated is the map of

deforestation over time at CAZ.

More re@ntly, we have been working to understand the ecosystem services CAZ provides. For
instance, we estimate the forests at CAZ stock important amounts of carbon. One hectare
deforestation in the CAZ results in an average of 270 tons of CO2 released intodbgheere. In
addition, CAZ protects the headwaters of eight large rivers and regulates water systems for local
agriculture. These rivers supply approximately 325,000 residents with water directly. Through dams
and aquifers, they also provide water torggdents of the the provincial capital, Toamasina.

Working with a robust set of partners at multiple levels, an important body of knowledge has been
generated that underpins the overall approach Cl/Madagascar is promoting in CAZ. It is through
these impdant partnerships that Cl/Madagascar has amassed widespread support for conservation
in this area.
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Figure 2. Hydrological regime at CAZ.
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Developing a green economy

Conserving CAZ requires an innovative approach that involves developing mechengapture

the economic value of the forest and then distributing those benefits equitably. The area is just too
large and complex for any other strategy to deliver conservation and development outcomes
effectively and sustainably. Cl has dubbed this tleeig economy approach. This means
understanding and planning for the forestds futur
surround it. It also means incorporating the various values the forest holds into its future
management reginietimber poducts, noftimber products, aesthetic values, hydrological services,
carbon sequestration, cultural and spiritual sites, etc. Finally, it means understanding the dynamics
throughout the corridor and planning activities in the most strategic manner @o&ith limited
resources, we must target our interventions in those areas that are most highly threatened.

Building successful partnerships is a cornerstone of the approach. To work effectively in three
regions, over 20 communes, and countless villagi¥sladagascar has partnered with local NGOs,
other donoffunded projects, the private sector, and community associations. This tactic, which is the
foundation of the model CI has adopted for Madagascar, has allowed us to expand our reach to the
entire CAZcorridor.

The approach prioritizes human wb#ing and includes many targeted interventions to ensure that
CAZ produces real benefits for those people who rely most directly on its resources. These
interventions are grounded in the CAZ governance streicivhich serves as the overarching
mechanism for sharing management responsibilities and distributing benefits.

Governance

Cl/Madagascar supported a series of meetings and discussions to determine the final governance
structure of CAZ. Stakeholders aultiple levels participated, including local communities, the
Ministry of Environment and Forests (MEF), and various other partners. The decision was made to
adopt a cananagement governance type, with an emphasis on comaenretyparticipation and
empoverment. Roles and responsibilities were defined, paying particular attention to the lowest
levels of the structure.

C A Z 6 snmanagement structure is divided into two main parts, a strategic orientation component
and a management component (Figure 4).ME€ delegates responsibility to the Protected Area
Manager, which, along with the Orientation and Monitoring Committee, serves to define strategic
priorities for management. The CAZ Manager and its staff including six sector managers, and the
Local Manageent Unit managers ensure daily management functions and implementation.
Specific roles and responsibilities of each of these entities are described in Table 2.

The decision making body is the Ministry of Environment and Forests. It has the finalmecisio

making power for all questions related to the management of CAZ and approves the management
plan for the protected area. Although the Ministry has final decision making power, decisions are
informed by extensive consultation and negotiation with ther at&eholders involved. The

Ministry can also act at any level of the protected area through its decentralized representatives at the
regional/ local levels.

The Orientation and Monitoring Committee (OMC) serves as a deliberating and consultative body
ard is made up of 19 members. It provides guidance on the implementation of the management plan
and the protected area policies.

The Protected Area Manager ensures the executive function of the entire protected area. Until a
definitive Manager is identifiedCl/Madagascar is serving in this role. The Manager is responsible
for implementing management, compiling reports from the Sector and Local Management Unit
(LMU) levels, and reporting to the MEF and OMC.
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A total of six Sectors have been defined for C&Kj(re 5). Each Sector supervises the management
within the LMUs in its zone. The Sectors also liaise with authorities and partners within the zone.
Activities within the Sector are coordinated by a Sector Coordinator employed by the Manager.

The Local Maagement Units are at the most local level within the management structure. Their role
is to manage each LMU, including ensuring the implementation of the local management plans,
establishing and enforcing local use rules (Dina), and submitting actipiiytseto their Sector
Coordinator.

1°0 A

Figure 4. The six Sectors of the CAZ governance structure.
Forest carbon projects

In an effort to mitigate the effects of climate change, Cl/Madagascar has been supporting the

government n Madagascar to develop two forest carbon g
Savoka (fiReturn the Fallows to Forestodo in Mal agas
degraded agricultural land to restore a natural corridor betweemgstitected areas. In the past,

natural forests have been cleared and lands degraded through unsustainable agricultural practices,

including reduced fallow times between crop cycles, charcoal production from native and exotic tree

species and legal andeigjal forestry and mining activities. The initiative is designed to be certified

under the Clean Development Mechanism (CDM) to generate emissions reductions through the

reforestation of both public and private lands. The government of Madagascar laailstive

and is supported by Cl/Madagascar, which has led the field work in identifying eligible lands for

reforestation. The World Bank BioCarbon Fund included the project in its portfolio, while the
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government of Madagascar and Cl are providing fdadenplementation. Several nurseries have

been created to reforest at least 600 hectares of degraded land; these nurseries are growing more than
120 native species, most of which have never before been propagated, adding to the science of
restoration inle country. In addition over 200 jobs have been created by this initiative, providing

direct stimulation of the local economy.

CAZ is also the site of a pilot REDD+ initiative (Reducing Emissions from Deforestation and
Degradati on 0 p lewatién) that i® sdippertedrbg Cl.tThye indiative $ias involved the
creation of CAZ as a protected area with the intention of using sustainable financing, including
carbon markets, to support its design and management. The goals of the forest carlpgm anitiat

to reduce deforestation and enhance the capacity of the communities to manage natural resources,
while protecting biodiversity and water resources important for downstream production. Revenues
from the marketing of emissions reductions will hefgafice longerm protection and management

of the CAZ. Portions of the protected area are placed under strict protection, while other areas are
zoned for community resource management with support and oversight by the government. The
initiative has receivetkechnical support from ClI in the design of the activities aimed at reducing
deforestation, calculation of the emissions baseline and the design of the management plan for the
protected area. CAZ was the first REDD+ activity to receive the support ofdheWd Bank és
BioCarbon Fund, which has also provided technical support, notably by creating a mosaic
deforestation methodology designed to be acceptable under the Voluntary Carbon Standards
guidelines.

Table 2. Roles and responsibilities of the various actors in the CAZ governance structure

Structure Composition Roles and Responsibilities Decision making Observations
process
Ministry of Ministry represented by the Interface with other ministries and technical Is the ultimate decision
Environment  Direction du Systéme des Aires and financial partners maker for issues related to
Protégées (DSAP) Approve management plan CAZ management

Support the Manager on legal and
administrative issues

Orientation and 3 DREF Approve orientations and strategies for Advise/ orient the Manager Meet twice a year
Monitoring 2 Regional Heads implementing management Serve as deliberating and  Approve work
Committee 1 Manager representative Monitor and evaluate technical, consultative body plans and reports
(OMC) Designated representatives: administrative, and financial management Deliberating -> Meeting costs
4 other regional ministerial of PA management plan covered by the
representatives Monitor management implementation by  implementation Manager
2 sector representatives the Manager Consultative -> policy,
2 mayors (1 per region) Analyze policy implementation and suggest general strategy and
3 civil society new orientations orientation
2 technical and financial partners  Advocacy
1 PlaCAZ
Protected Area Director of CAZ protected area and Propose strategies and orientations for Receive reports from Note: Develop
Manager associated staff management implementation Sectors Operational Plan
Update management plan Submit reports to OMC
Implement management plan and develop and GOM
annual work plans Communicate action plans
Monitor and evaluate achievements vis-a- for management with other
vis management plan sectors
Interface with stakeholders Accountable to Ministry

Orient and support activity implementation
at the Sector level

Develop business plan and fundraise
Approve the management plans of the
Local Management Units

Sector Sector Coordinator employed by  Collect and analyze Local Management Reports to Manager Platforme:
Manager Unit reports Compiles reports from 1 commune rep

Supervise management by Local LMUs 1 partner rep
Management Units (LMU) 1 rep per LMU
Submit reports to regional ministry
representatives
Liaise with local authorities

Local Stakeholders inlcuding local Devleop and implement LMU management Report to Sector

Management  community associations, partners plan Decision making within the

Unit (LMU) Conduct patrols of core protected zone General Assembly
near LMU

Represent the community within the PA
governance structure
Manage LMU (Dina, reporting)
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Small grants

Another vehicle Cl/Madagascar hasdise create economic opportunities for people conserving

CAZ is by providing small grants to jump start incegenerating projects. Known as the Node

Small Grants Program, this initiative provides small grants to comrrleni®y associations to

undertake etivities that directly contribute to conservation outcomes. The Node Program is
innovative in that it achieves two major objectives simultaneously: (1) supporting local conservation
action, and (2) contributing to increased capacity of national NG@dminister and manage grants

at the local scale. The first objective is achieved through the small grants themselves, and the
important locallevel conservation activities that are completed with these resources. The grants are
awarded to local associatn s . As CAZ6s governance structure
is prioritizing LMUs to receive this funding.

The second objective is achieved through the innovative mechanism Cl/Madagascar is using to
disburse funds. Rather than having a centdlgystem of grasihaking controlled by

Cl/Madagascar employees, we have partnered with Malagasy NGGse i Nwadking i
district-level towns in CAZ to receive and review proposals, issue grants, and monitor activities.
This mechanism provides tleeMalagasy NGOs with an opportunity to hone their grant
management skills as well as build their expertise in supporting conservation. To date,
Cl/Madagascar has supported over 70 mpnajects around CAZ through this small grants program.

Tourism

Tourigm serves as a response to slasttburn agriculture, hunting, logging, and other threats.

Cl/ Madagascar 6s tourism program compl ements t
insofar as it is a vehicle for stimulating economic activity contributing green economy. We aim

to use tourism development to finance conservation through tourism concessions, by creating jobs
linked to tourism activities, and developing constituencies through strong partnerships among
protected area managers, the prisgetor, communities, the National Tourism Board, and the

Tourism Department.

bec:«

he o

Clds tourism program focuses on developing sustai

opportunities without resulting in negative environmental or social impacts. The apprdadesn
tourism planning for CAZ. This involves collaborating with stakeholders at multiple levels,
including tourism industry actors, to support the development of the tourism management and
monitoring plan for CAZ.

The approach also involves increasimgnpetitiveness of the tourism industry at CAZ. This effort

uses a value chain approach to develop strong and competitive partnerships to better position CAZ
as a destination, especially to those who adopt an ethic of responsible tourism. The value chain
aporoach involves identifying constraints and opportunities, and defining parameters from which to
improve the tourism industry. The result of this analysis is a strategy for tourism industry
development that ensures commuitigsed involvement and benefitghin the naturebased

tourism sector. The strategic plan is shared and implemented in a participatory manner with actors
including tour operators, hotels, transportation service providers, protected area managers, and local
communities. Activities inclde training for local guides, building relationships between local

service providers (e.g., hotels, restaurants, guides) and tour operators, and encouraging local tourism
businesses to adopt good practices such as sourcing their foodstuffs locally.

Conserwvation agreements

Another component of ClI/ Madagascar od6s approach
conservation agreements. These are agreements established between Cl/Madagascar and local
communities at CAZ with the support of governmental autherifibe purpose is to engage in a
commitment to achieve conservation results while offsetting the foregone benefits from
unsustainably using the forest.
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The mechanism for establishing conservation agreements with local communities involves targeting
the Lac a | Management Units of CAZ6s governance struc
conservation management tasks communities perform and the benefits they receive. Cl works with
ASOS (a local development organization) and VALBIO (a researdtubessupported by Stony

Brook University) to train and empower communities to assume responsibility for ecological
monitoring. Indicators regarding natural resource management behavior and the status of key
resources such as economically beneficial togegater sources are tracked. The information

generated will guide landse planning at the community level and provide quantitative information

on biodiversity and landover changes. Communities are then compensated with-micro

development projects. Keg the success of this project is that communities choose incentives that
best meet their development needs but priority is given to activities related to sustainable livelihoods.

Integrated health, population, and environment

Many people living in and aomd CAZ do not have access to basic health services. They live in
extremely remote areas that are far from health clinics, doctors, and medications. Their health is
closely linked to the state of the ecosystems in which they live insofar as they magtcoatea

borne parasites from streams or ponds, or other diseases or infections from bushmeat.

Clis working to address these ecosystefated human health issues by improving access to health

care services and products, and building capacity to défigee services. These activities have

been i mplemented with | ocal NGOs and communities
Cl 6s approach i nv obaseeayents whwiara able  provimernechnical t y

assistance on a variety of topiosluding improved nutrition, hygiene, and family planning. They

are also certified to issue vaccinations.

Amplification

Clés efforts in CAZ are proving successful but th
going to affect a larger scale. Oyrpaoach to scalingp our impact includes applying lessons

learned in CAZ to other areas of Madagascar, influencing policy, engaging markets, building

capacity, and improving communications.

The approach in CAZ is already being recognized as a modshibaid be replicated to other areas

of Madagascar. Cl/Madagascar is working with regional authorities, NGOs, and communities in nine
other important landscapes to use a similar strategy for developing a green economy. Learning from
the CAZ experience, Cl/Btlagascar has been able to provide critical expertise and insight into
making this approach applicable to various ecosystems and contexts.

Policy
Cl/Madagascar is amplifying the impact of the work at CAZ by influencing national policy. The
lessonsgenetae d at CAZ have been used to inform Madagas

policy framework. CAZ is also pioneering in developing a management plan for auswilti

protected area in Madagascar and a robustamagement governance regime. Theseteffave

been used to develop natioebel policies and resource use in multie protected areas and
governance structures. Before the work at CAZ and other new protected areas began, the policies
were primarily being conceived from a theoretical standp&AZ provides the field experience and
groundtruthing needed to refine these polices and ensure they are achieving their intended goals.

Markets

A key component of developing a green economy is scaling it up is the extent to which markets are
transfomed and businesses become more sustainable in their practices. Cl/Madagascar is using the
work at CAZ to influence markets and businesses. For instance, through the forest carbon projects at
CAZ, Cl is providing valuable lessons about how the carbon malnicelld be developed and how

carbon revenue can be distributed. This is providing potential buyers with the reassurance they need
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that their carbon emissions will truly be offset through forest carbon projects. In addition,
Cl/Madagascar has engaged therism industry, specifically those firms focused on responsible
tourism. Facilitating linkages between them and Malag@sed businesses is beginning to affect
the extent to which tourism in Madagascar is developed and marketed in an environmentally
friendly and sociallyconscious way.

Capacity building

Cl / Madagas c a r-udpsts imphadt inctudes huitdingscapacityeor scientific research,
conservation, and policy making. CI believes that science should be used to inform appropriate

action andhat scientific capacity needs to be cultivated to ensure this function in the future. As such,
Cl/Madagascar supports research through grants. This research is conducted by national associations,
researchers, and students. The aim is support the genarbsicientific knowledge by Malagasy
researchers as input to decision making. Since 2004, Cl/Madagascar has supported over 150
Malagasy research projects.

Cl/Madagascar also supports university programs, student groups and community associations that

wart to increase their general understanding of Malagasy conservation issues. Through activities

such as educational field trips, exchanges and lectures, Cl/Madagascar is increasing the constituency

of Malagasy citizens that understand and support conservatick. Since 2003, Cl/Madagascar

has provided over $11.5 million in grants to civVvi
biodiversity.

In addition, Cl/Madagascar works closely with Malagasy authorities on issues related to

conservation suchs protected areas, lande planning, and climate change adaptation. These issues
can be complex and technical and many Malagasy officials do not have formal training in these areas.
Cl/Madagascar therefore provides training, materials and tools to stipgse decision makers in

their governance work. We engage them as true partners, providing data that can inform analysis and
decision making.

Communications

The work at CAZ is being amplified through communications efforts. Cl/Madagascar works closely

with national and international media, providing incentives for them to report on activities at CAZ.

These efforts raise awareness among the public about the importance of conservation issues and how
conservation can contri lopmerd. t o Madagascar 6s over a

Cl/Madagascar also supports other communications activities such as participating in the
organization of national celebrations of awarefragsng events like World Environment Day;,
Biodiversity Day, Wetlands Day, Forests Day and Climate Chavg@® Updates of conservation
activities are shared with the general public and partner organizations through the news media,
regular newsletters, websites and rural radio. One of the most successful approaches for increasing
the coverage of conservationthe news media has been by providing regular trainings and
information to journalists and using competitions to encouragechiglity reporting on

environmental issues.

Key lessons

Although the context at CAZ is unique, many of the circumstances$eas, and issues are

similar to those faced elsewhere. The tension between conservation and development, the pressure
exerted by outside interests, and the multiple actors implicated are issues that exist in many places.
We feel our efforts are provingiscessful and that a few key factors have contributed greatly to this:

Although timeconsuming and expensive, the effort put into developing partnerships has ensured

that the protected area now benefits from a broad alliance of diverse stakeholdéiaréhat s
common vision for creating and managing this large new protected area.
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The emphasis on building the capacity of organizations in the corridor and the development of good,
effective governance at a landscape scale.

The provision of incentives todal people for conservation, whether through conservation
agreements, grants linked to natural resource stewardship, orbasac: enterprise such as
ecotourism.

Clds sustained presence and invest mengtermn t he
financial sustainability is a key element to success.

Looking ahead

Cl works with societies to secure ecosystem services that flow from natural systems to meet both
current and future needs. The key to securing ecosystem services for the bpeefii@is to
demonstrate success in specific places and thengedlimse successes for brdadel impact.

Cl/Madagascar is demonstrating that economic development in the Ankeileamena corridor

is possible with effective stewardship of the for&kis model, the green economy model, is a way
to bring economic opportunity to people today while safeguarding this same opportunity for future
generations.

Cl/ Madagascar is supporting the management of
of ecosystem services, people will benefit, economic development will be furthered, and nature will
be conserved. This model reinforces the imperative codependent relationship between humans and
nature. The lessons learned at CAZ are helping to refinmttdel and apply it to other landscapes

in Madagascar. They are also influencing decision makers and policies.

By focusing on conserving healthy ecosystems that provide the ecosystem services upon which
people depend, we are safeguarding the naturdbt#mat is needed for economic activity.

94

CAZ



Title: Abrolhos seascape, a field demonstration model

Organisation: Conservation International (Cl)
Theme:Coastal
Keywords:Brazil, Abrolhos, marine conservation

Summary

The AbrolhoskR gi on off of Brazil 6s southeast coast i s a
The waters are the most biodiverse in all the South Atlantic, full of an incredible array of marine life.

Once a year over 7,000 humpback whales come to Abrolhogrtree. Residents depend on the

sea for their livelihoods, working as fishermen, collecting crabs in the mangroves, and developing

tourism. Over the last 13 years, Conservation International (Cl) has been working in the Abrolhos

bank to design and implemiea network of multiplaise and ndake marine protected areas (MPAS).
ClkBrazil 6s model combines institutional commit men!:
develop an effective ecosystédrased management system for the region. tesal resultsare

amplified through a series of concrete activities that influence regional and national policy, build

local capacity, and increase awareness. This model is already proving successful in shaping an

economic development pathway that is built on the akatrd fundamentally essential role of nature.

The road toward sustainability is being paved in Abrolhos.

Cl works with societies to secure ecosystem services that flow from natural systems to meet both
current and future needs. The key to securing etarsyservices for the benefit of people is to
demonstrate success in specific places and thenwgeéliese successes for brdadel impact.

Background

The Abrolhos Region is located off the southern coast of the State of Bahia, Brazil (Figured). Iti
area of 95,000 km2 where the continental shelf extends far into the ocean leaving an area of
relatively shallow water (~2@0 meters). Abrolhos is a mosaic of important ecosystems including
coral reefs, mangrove estuaries, calcareous -@lgeered sustrate, and beaches.

As the most biodiverse area in the South Atlantic, the Abrolhos Region houses numerous endemic
species such as the brain coral (Mussismilia braziliensis) and various threatened species such as sea
turtles, sea birds, marine mammalsl éishes. In a rapid assessment conducted in 2003 a total of

1,300 species were documented, 45 of which are listed as threatened on the IUCN Red List.

Approximately 230,000 people reside in the coastal area adjacent to Abrolhos. Many people engage
in tradtional livelihood activities and it is estimated that 20,000 residents are employed as fishermen.
The region experiences an influx of national tourists during holidays and also receives hundreds of
international tourists during the whale watching seasmm flune to September. Approximately

80,000 residents are employed in the tourism sector, which is a growing activity in the region.

To conserve the areabs utermdveliboodbopportunitieeforkbgalt y and en
people, several marirgotected areas (MPASs) have been established. Currently, the core MPA

network includes four Federal protected areas: the Abrolhos Marine National Park, Corumbau

Marine Extractive Reserve, Canavieiras Extractive Reserve, and Cassuruba Extractive Reserve

(Table 1).

95



\ — < |
Y  N= %
Royal Charlatte
g Bap
&4
/ &>

N

¢
N

2z
)
—
e - S
) 3000m
ESPIRITO
SANTO 4 = et
e C m\’:%gs\
<
. 8 o0 LEGEND: 30150 30 60 90 fwoos

I National Parks

Kilometers

B Extractive Reserves

2000m [ Other Protection Categories

— Shallow Coral Reefs
" Depth

=== Buffer Zone: Abrolhos National Park

agow ooTW o T0W 3800w

Figure 1. Location of the Abrolhos Region and its protected areas.

Table 1. Marine protected areas of the Abrolhos Region

Protected Area Date Surface Area Ecosystem

Abrolhos Marine1983 88,250 Islands and coral reefs

National Park hectares located 45 miles off the
coast

Corumbau 2000 89,500 Coral Reefs, shrimp

Marine hectares banks that are a coastal
marine area adjacent to

Extractive two national parks

Reserve protecting remaining
blocs of the Atlantic
Forest

Canavieiras 2006 100,000 Coastal marine and

Extractive hectares mangrove areas

Reserve

Cassuruba 2009 100,000 Coastal marine and

Extractive hectares mangrove areas

Reserve

Management Regime

Administered by the Chico
Mendes Institute for
Biodiversity Conservation
(ICMBio)

Zoning

No-take protected area;
allowed activities
include tourism and
research

Co-managed by ICMBIo, localMultiple-use area

communities, and several
nongovernmental
organizations including ClI

including some no-take
zones

Co-managed by ICMBIo, localMultiple-use area

communities, and several
nongovernmental
organizations including ClI

Co-management;

including fisheries
management
regulations

Zoning under

management structure under development

development
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Science

Clds work on the Abr ol hForoveRaagcade, @rakilend dsrparmezsn by s ci
have been conducting both ecological and secimomic research to improve priorggtting and

inform management decisions. Most recently, mucheBCla zi | 6s research has beel
part of the Mame Managed Areas Science (MMAS) program, de@linitiative to conduct research

in several important marine areas worldwide. The objectives of this program are threefold:

1. Create local capacity for marine conservation
2. Evaluate the effects of MPAs on egstems and people
3. Conduct science to improve MPAs design and implementation

In Abrolhos, MMAS has enabled cuttiagige inquiry into the connectivity among habitats, namely
mangrove estuaries, near shelf reefs and outer shelf reefs. Results of thi$ iesiézate that these
habitats are connected and that various species of fish may use these multiple habitats throughout
their life cycles. The implication is that protected areas are needed in these multiple habitats to
ensure ecosystem functionality.

Habitat mapping has resulted in the identification of new reefs further offshore that may multiply the
total reef area of the Abrolhos bank by two to seven times. Through MMAaZil has also been
involved in the identification of new, helike formations in the substrate. Although still not well
understood, these formations may serve as refuges for fish seeking protected water or hiding from
predators. Even further, beyond these nadéntified structures, are large calcareous algae banks,
which may fay a role in reducing CO2 concentrations in the atmosphere but which require further
study.

In addition to habitat and connectivity researchB@zil and its partners have conducted a number
of studies to understand the effects of MPAs. For instaneeeat study looked at fish biomass of
commerciallyimportant fish species in a fiake zone inside the Corumbau Marine Extractive
Reserve as well as at increasing intervals from the borders of-th&amone. Results indicate that
fish biomass is incesing inside the Reserve boundaries and that there is a positivavepiiffect
outside as well. This is important information for managing multiple use MPAs and including no
take zones within them. Still other studies have focused on identifying sgaaggregation sites

and understanding population dynamics.

Biological and ecological data has been coupled with semdmomic information. In 18

communities along the Abrolhos coastline;BZazil and its partners are conducting research to
understandhe socieeconomic impacts of MPAs as well as the cultural dimensions associated with
MPA management.

Cl-Brazil and its partners also undertake regular monitoring activities to track trends in biodiversity
and fisheries. This information has demonstratedmpact of MPAs in improving fisheries and
biodiversity conservation. It has also identified problems such as coral bleaching and disease. These
are symptoms of threats such as overfishing and perhaps climate change. Research on the impacts of
climate clange may provide insight into ecosystem vulnerability and adaptation measures that

should be put in place.

The aim of this research is to inform the development of a holistic management plan for the entire

Abrolhos Seascape, targeting the maintenandeeafist critical ecosystem services and
sustainability of fisheries.
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Ecosystembased management

Cl-Brazil is influencing the development of a sustainable, ecosysésed management model for

the Abrolhos Seascape by conducting rigorous scientificnasaad working with a network of

strong, committed partners. To conserve ecosystem services and ensure the functionality of the
Abrolhos ecosystem, MPAs must be established in a network that promotes connectivity. This vision
is well on its way to becomgna reality through multiple MPAs with various conservation objectives.

ThekeytoCBr azi |l 6s model for achieving results at Abr
demonstrates how conserving the natural ecosystem ensures the delivery of irepodygstem
services that are needed by people.

Success of the Abrolhos model is contingent upon its ability to deliver sustainaleiibjogical,
political and financial.

Ecological sustainability Cl-Brazil is working toward ecological sustainability establishing

protected areas and implementing appropriate use rules. Research indicates that Abrolhos MPAs
have had important successes to be replicated. Fish populations are stable insideuseiltiple

reserves such as Corumbau while they continuedcedse outside the reserves. This clearly
demonstrates a strong potential for achieving food security for over 15,000 people relying on the
MPAs. Also, reef fish species abundance has increased not only inside MPAs, but also close to their
borders, demonisating the positive spHbver effects of conservation.

The Abrolhos model is incorporating measures to address new threats such as climate change.
Research on coral bleaching, disease and susceptibility will inform the identification of areas that
mustbe protected to facilitate adaptation and make the system more resilient to climate change. At
the same time, scientific knowledge of calcareous algae banks is elucidating the role of these marine
habitats in reducing CO2 concentrations in the atmosphere.

The marine extractive reserves are strong instruments for securing traditional territories and ways of

life. By relying on both traditional and scientific knowledge to inform the management of Abrolhos,

local cultural practices that contribute to the mamance of healthy natural ecosystems are

recognized for their contribution to the provision of ecosystem services. Traditional Knowledge,

which refers to the Ainnovations and practices of
worl do, h aificanhcandributiom to sustginable development. This knowledge and practice

of using biological diversity at the local level in a sustainable way, even promoting biodiversity,

helped the management of vital ecosystems in Abrolhos. This interdependtonseip between

humans and nature has been mutually beneficial, specifically in the Abrolhos model.

Political sustainability i The governance structures of the individual MPAs in the Abrolhos MPA

network are essential building blocks of creating andtamiing political will for conservation.

They bring together multiple stakeholders including government, nongovernmental organizations,

uni versities, research institutes, | abor unions,
coalition of thee groups has resulted in a critical mass of support for conservation robust enough to
withstand powerful external interests that favor destructive economic development alternatives. A

key component of developing a strong governance regime is ensuringaegegpacity for making

decisions, implementing actions, conducting evaluation and adapting strategy. We are working with

our partners to address these needs and are already witnessing impressive advances in local capacity

for marine and coastal area govance.

Financial sustainability i The Abrolhos model will not persist without financial sustainability, both

to cover the costs of management and to ensure sustainable livelihood options are lucrative for local
people.CIBr azi | 6s wo r lgoing,but prégiess has alreaaly been made. To secure
funding to cover management costs, we are working with our partners to establish the Abrolhos Trust
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Fund. This fund would be endowed and then used for complementary management costs such as
monitoring, avareness building and patrolling, when government funds are scarce.

Efforts are also underway to develop and improve sustainable livelihood options and to shape the

| ocal economy into one that conserveaeadudeSbr ol hosd n
working to increase fishermends income through su
fish products in Corumbau and Canavieiras Extractive Reserves. To improve incomes from local

fisheries, we are working to strengthen local fishing aasons, engage the market and establish

incentives for buyers to procure directly from associated fishermen who can provide higher quality

product.

Abrolhos delivers ecosystem services for the benefit of peopleCl focuses on six initiatives to ensure
humanwell-being: climate, water, food security, health security, cultural services and species

contributions. In Abrolhos, we are addressing four of these directly.

Conserving the species of Abrolhos is important because they are the building blocks upon whic

human activity depends.

By protecting Abrolhos, GBrazil is working to ensure food security for local people who depend on

fish, crab, and other seafood for their sustenance and their livelihood.

In our ecosysterased conservation model, we build ngxisting cultural links with nature,

protecting the cultural services that Abrolhos provides.

Cl-Brazil is helping to achieve climate security by conserving the coastal and marine ecosystems at

Abrolhos that regulate climatic conditions.

Amplification

Clés efforts in Abrol hos are proving successful b
going to affect a larger scale. Our approach to scalingur impact includes applying lessons

learned in Abrolhos to other areas in Brazil, influegaiational policy, building capacity, and

improving communications.

The approach in Abrolhos is already being recognized as a model that should be replicated to other

areas of Brazil. Recently, Brazil was asked to provide technical support to marimsewation

efforts ongoing off the coast of the State of S&o Paulo. Stakeholders in S&o Paulo acknowledge the

expertise and experience-Btazil can bring to this process and have requested assistance. This is a

clear indicati on elbpingfleld modgs; testing thegn, ancbadmplifyingrresudte v

through sharing the lessons with others.

The Brazilian government has been impressed with the qualityBffCh zi | 6 s wor k and he
compelling scientific information we are able to produce. As atrgbe Brazilian Ministry of

Fisheries invited GBrazil and partners to develop an innovative methodology for monitoring-small

scale fisheries in the region to improve the national protocol used all along the Brazilian coast.

Policy

Cl-Brazil has beeproviding information to decision makers and influencing national policy since

the early days of our engagement in the Abrolhos Region. In 2003, the government of Brazil

proposed selling permits to explore for oil and gas in the area. This prospectinvesedfate

concern to Cl and our partners in the region because this type of exploration could have devastating
effects on Abrol hosdé marine biodiversity, ecosyst

whether oil or gas were actually exploitecaagsult of exploration. The potential negative impact
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was exacerbated by the fact that 243 blocks would be offered in the region, covering near 75% of the
Abrolhos bank.

To reverse this decision, Brazil and close partners took the lead in creatiggoap of like

minded stakeholders including environmental organizations, universities, and local associations. The
purpose of this group, which came to be known as the SOS Abrolhos Coalition, was to advocate for

the longterm conservation and sustainabde®s of Abr ol hosé resources. Afte
developing policy briefs, communicating scientific research to policy makers, and garnering support

from a wide constituency, the SOS Abrolhos Coalition was successful in persuading the government

notto issue exploration permits in the area. It was a victory in governance and sent a strong message

that zoning is a critical component of sound economic development policy andfisdeist be

considered carefully.

More recently, the SOS Abrolhos Coalit played an important role again when the Cassuruba
mangrove estuary was nearly transformed into the largest shrimp farm in Brazil. Shrimp farming
would be extremely destructive in this area. Creation of shrimp ponds would require clearing vast
areas ofmangroves and other vegetation, and the estuary would become contaminated by the waste
generated by the farmed shrimp. Because the estuary is the nursery for many reef species, this could
negatively impact the numbers of larger fish found in deeper watezgesult would thus be

devastating to local people who live off the resources, both in the estuary itself and further offshore.

In an unprecedented effort, the SOS Abrolhos Coalition launched an advocacy campaign that
touched all sectors and reached liighest levels of government. The end result was a monumental
visit by President Luiz Inacio Lula da Silva to Caravelas to sign the decree creating the Cassuruba
Extractive Reserve in 2007.@Fazil, its partners, and local people were vindicated lsyehéent,

which was a clear demonstration of the power of sound science, good management models, and
persistent advocacy.

Capacity building

Cl-Br azil 6s -apitimpactintiudes budding apacity for scientific research and
conservation. Cld&lieves that science should be used to inform appropriate action and that scientific
capacity needs to be cultivated to ensure this function in the future. As such, Cl has developed a
Scienceto-Action program, which aims to generate scientific knowledwkexpertise as input to

decision making. As part of its ScienrtmeAction program, GBrazil is working to prepare the next
generation of decision makers, scientists, and resource users. Two programs are currently underway
to build local capacity in marinscience:

Marine Protected Areas Monitoring Couise&his is the only such course in Brazil focused on the
adaptive management of MPAs. It involves students and MPA professionals and managers from all
over the country and is offered annually by Alliaf@eMarine Conservation, a partnership between
Cl-Brazil and the SOS Mata Atlantica Foundation. The course provides participants with knowledge
and skills to design, implement, and assess the results of marine monitoring programs. It includes
both classrom and field components. To date 55 people have completed the course from institutions
of more than 10 different states in Brazil.

Open Your Eyes to ScienéeThis program, developed by the State University of Maringa (UEM)

and ClBrazil, is an innovativeapacity building initiative targeting high school students. Supported

by the National Council for Science and Technology and the Bahia State Foundation for Science

Support, this program stimulates students to engage in scientific and environmentad pewjésd

out in Abrolhos by CBrazil and partners. It teaches students about the scientific method, the

ecology of Abrol hosd® marine species, and the i mpo
services and livelihoods. Students are then paifdfdresearchers and contribute directly with real

research projects. They participate in all phases of the research firqoession formulation, data

100



gathering, analysis, and reporting. Participating students are already demonstrating increased interest
in scientific professions. The project is now led by the Caravelas Polivalente High School, with
support from GiBrazil, UEM and the Humpback Whale Institute.

Communications

The Sciencgo-Action program includes a communications component to trarssiegetific
information in to awarenedsuilding tools that target the public, decision makers, and other
stakeholders. The aim is to build informational bridges among groups and make technical
information accessible to lay audiences. We use various coroationi and information sharing
tools to accomplish this. For instance;B2hzil organizes exchange programs among fishermen to
stimulate facdo-face interaction and dialogue. This is extremely effective, especially for sharing
lessons and experiences aigdahe extractive reserves in the Abrolhos Region.

Cl-Brazil also supports the development of communication support materials such as banners,

posters, presentations, radio spots and videos. For instance, a postanigachave been developed
incollebor ati on with t heiAreMaaha thatrdeépictshe oanectivitysamang at i o n
habitats and the importance of a functional MPA network in conserving fish species. A video,
AMokussuy: The i mportance of tl&beratidnbmthaHebame MPAs O
association and the local cinematic ciuBine Clube Caraveldsto illustrate the central role MPAs

play in the regional economy, culture and identity. These efforts are extremely effective in generating
interest, raising awaresg, building a conservation constituency and influencing behavior.

Key lessons

Although the context at Abrolhos is unique, many of the circumstances, challenges, and issues are
similar to those faced elsewhere. The tension between conservation angmewnt|ahe pressure
exerted by outside interests, and the multiple actors implicated are issues that exist in many places.
We feel our efforts are proving successful and that a few key factors have contributed greatly to this:

Longterm, sustained preseicCI-Br azi | 6s ability to be etérfnecti ve
commitment to and presence in the Abrolhos Region. We have cultivated lasting relationships with

local and regional actors. Because of this we are seen as credible, legitimatestamithy. Our

programmatic approach with a long time horizon has been critical to our success.

Scientific research and monitoriingOur strength in generating scientific information and making it
accessible to various audiences is now well knownéamdlgion. CIBrazil is regarded as highly

skilled and capable of conducting rigorous research to inform decision making, management, and
policy. Keeping a scientific foundation upon which to design and adapt programs is essential for
maintaining credibily among partners, as well as for informing decisions.

Strong partnershigsOur effectiveness in the Abrolhos Region is inextricably linked to the extent

and quality of our partnerships. We see ourselves as a key actor in the region, but one among many.
Influencing an economic development pathway requires political momentum, which can only be
built with strong partners.

Cl acknowledges the following partners for their support of the Abrolhos Seascape work: Marcos de
Moraes, International Conservation FuwsfdCanada, Waitt Family Foundation, Gordon and Betty
Moore Foundation, Alpargatas, InvestTur, Daniel Cohen, Claudia and Francisco Oliveira, and The
Graces.
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Title: Monitoring the Biodiversity of Tsunami Affected Areas in Tohoku

Organisation: Earthwah InstituteJapan
Theme:Others
Keywords:Ecosystem, biodiversity, monitoring, engaging public

Summary

The rich ecosystems of the Tohoku Pacific Ocean coastline suffered immense damage from the

tsunami of 11th March 2011. Reviving of rich aquatic edesys is essential for renaissance of

Tohoku. The Green Renaissance Project led by Tohoku University and local NPOs is in line with
Earthwatch Japanés activities. We are determined
lead to richness and strgth of the local areas and support rebuilding of Tohoku where nature and

society live harmoniously.

We are engaging the public in monitoring research led by scientists in brackish tidal flat, rice paddies
and islets alongside the tsunami affected dazest The result obtained from this research will be
utilized for the reconstruction plan of Tohoku.

ACMORI

City
PREFECTURE

TOHOKU

Introduction

On 22nd May 2011, 0The Tohoku Green Renaissance Pr
University and local NPOs as folls:

I The massive earthquake and tsunamis of 11th March 2011 caused catastrophic damage to the
coast line of Tohoku region. Rebuilding society and the economy of this region is the priority for the
whole of Japan and of pressing interest to the interrat@mmmunity. The area devastated was a
harmonious natural mixture of riparian land, forest and ocean, and historically the population of the
area has optimized its ecosystem services for their livelihoods.

Rapid redevelopment of this area, without caieting an environmental impact assessment and

giving adequate thought to the biodiversity of its rivers, rice paddies and ocean, may not only fail to

repair the natural damage, but compound the losses already suffered. For this reason we believe a

renaissa c e , or rebirth, of the area is necessary Vi a
nurture biodiversity.
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We affirm as citizens of the region that green rebuilding is necessary to regain and secure regional
well-being and to strengthenourhamb ous r el ati onship with nature. 0

The Green Renaissance Project is in |Iine with Ear
to help the recovery of the ecosystem that will surely lead to richness and strength of the local areas

and support rablding of Tohoku where nature and society live harmoniously.

We propose ecosystem monitoring projects in brackish tidal flats, rice paddies and islets alongside

the affected coast line. The result obtained from this research will be utilized for thetrection

plan of Tohoku.

Objective of program

| Understand the size of disturbance caused by 11th March tsunami and its impact on the
local ecosystems.

| Detect the facilitation factors and human disturbance factors for ecosystem recovery.

| Offer the infomation about suitable land use for renaissance and also about mechanism of
ecosystem and biodiversity, which is critical for business promotion to local population and
county.

| Through the above, Earthwatch Japan will help to create a system that eadbtalthto
use ecosystem functions and services.

* Tohoku University has data on the ecosystems in these brackish tidal flats, rice paddies and islets
before the tsunami hit that allow the comparison of condition of ecosystems before and after the
tsunanmi.

Outline of the projects
Monitoring the influence of earthquake and tsunami on brackish tidal flat ecosystem

<FIELDING>
|  Search the surface ground of fieldwork site for 15 minutes and collect living organisms into
plastic bags.
Dig into the ground 1&imes and collect living organisms into plastic bags
Identify species of the collectedganisms and record them.
Evaluate biodiversity condition of the tidal flat
The ratio of species on the recording sheet to found species shows their usefulness as
habtats for organisms

<Use of the results>

figl fig2
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- ldentify the undamaged habitats by compathgbefore and after results of the tsunami; the
collected data is applied for evaluation of level of disaster damage.

- ldentify the level of recovery and disturbance factors by observing the growth of benthos.

- Identify invasive nofindigenous species aairly stages and apply to restoration of brackish tidal
flat ecosystem

- Encourage the development of symbiotic relationships between nature and local population and
environmental literacy of local people

Monitoring of ecosystem in Matsushima Islet

<FIELDING>

figd

I Monitoring the environment of the beach, marsh and rice paddies

| Investigate the beach, marsh and rice paddies that are thought to have had the biggest
damage fronthe tsunami. In this research, check whether the change in vegetation is related
to recovery of the ecosystems or not.

| The investigation is carried out with quadrat survey on island plots.

| Study on undamaged nature

| Create a nature map of Urato Islandsduhon the data obtained from this investigation and
record the change of natural environment. The investigation of flora and fauna is carried out
around hiking course by using line census method.

I Monitoring diversity of butterflies

|  Observe the changeswdgetation caused by the earthquake and tsunami and monitor the
impact on the change in diversity of butterflies. Record hame of species and number of
butterflies taken at research plots.

<Use of the result>

- To identify the recovery process of biodiversity in the islet.
- To support revival of the local communities by discovering and conserving tourist attractions such
as nature and biodiversity of the islet.

Monitoring the rice paddies hit by the earthquaka the tsunami

<Purpose>

Understand the impact of the earthquake and tsunami on rice paddies and identify the facilitation and
hindrance factors for environmental recovery by tracing process of natural recovery of the
environment.

<Fielding>
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figh figb

Carry out seasonal monitoring survey on plants, agquatic insects, fish and amphibia8$s in 10
different rice paddies, which are at differeteiges of recovery work from tsunami damage. From
this survey, identify changes oibla in different rice paddies.

<Use of the results>

- ldentify factors that caused differences in size of impacts caused by tsunami, on ecosystems and
influence of biotdrom comparison of the survey results.

- Identify the facilitation and hindrance factors of recovery of rice paddies ecosystems

- Share the outcome obtained from this research between the parties involved and raise
environmental literacy of citizens thatll lead to promotion of healthy, sustainable rice paddies

over the longerm.

First trial research at Urato Island(August 12 to 14,2011)

Trial Monitoring Survey of Ecosystem in Katstjinaa Island & Sabusawgma Island (the Urato
Islands)

The Uratalslands, which consist of four inhabited islands and a number of uninhabited islands, are

located around the entrance of Matsushima Bay. It is said that these islands weakened the 3.11

t sunami entering the bay, and etnhtu sVi MaMmss wsfh iJnagp,a no n
Shiogama, which is one of the major fishing ports in Japan suffered less from the tsunami compared

to other coastal areas. Instead, many of the Urato Islands were severely damaged, and rebuilding

work is delayed partly because thag not accessible by land transportation.

On Aug. 1214th, 2011, following the aims of the Declaration of the Green Rebuilding from the Sea
and Rice Paddy, Tohoku University conducted a trial monitoring survey of ecosystems in the Urato
Islands, in assmation with Earthwatch Japan. Because the university was monitoring the ecosystems
in the islands before March 11, it is possible to compare the data before and after the earthquake and
tsunami. Nearly 30 people, including 15 volunteers, corporate woNMBGQ/NGO staff, and

researchers, participated in this research.

Tohoku University and Earthwatch Japan will start a full monitoring survey next year, based upon
the experience and result of this trial. The results of this trial survey will be annousnted a
compilation and analyses of the collected data are completed.

References:Tohoku University(http://gema.biology.tohoku.ac.jp/green_reconst/TOPhtml
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Title: A review of policy actions for more resilient land management in the upper watersheds
of Davao

Organisation: Hydrology for the Environment, Life and Policy (HELP) Davao Network
ThemeAgricultural land Inland water

Keywords:Policy, partnerships, IWRM, socicological production landscapes, indigenous
knowledge

Summary

In the Davao Region @outhern Mindanao, Philippines, Integrated Water Resource Management

(IWRM) has been a key framework for promoting sustainable land use in local ecosystems.

However deteriorating trends continue across the watersheds and there is an absence of critical

reviews to validate whether the current set of policies are providing a supportive environment for

sustainable sociecological production landscapes . The predominant-sacitngical production

systems in Davao are idenfifhedsperdtaumbcpsoducbr
(agribusiness sector and the customary production systems) provides a context for the range of

pressures and drivers of change.

The progress of recent watershed policy towards achieving intended policy outcomes such as
6control of harmful agriculture practicesd are re
highlighted as having greater success in changing minds and actions of communities when compared

with the top down formal watershed policies. It is concludatiithorder to achieve the goal of
6sustainabl e -eacnadl orgeisciadli epnrto dswocctiioon | andscapes, 6 t
be best served if the two production systems (traditional and agri business) will have to find ways of
co-existing. It isalso concluded that IWRM can provide an appropriate framework for moving

towards this goal, but only if greater commitment, leadership and resources are delivered through
government, corporate and society partnerships.

Description of the Problem/ Challeng

The challenge today in the Marilog area is the serious degradation of the ecosystems, including loss
of forest cover, soil erosion and deteriorating water quality.

The degradation of the upland ecosystem is noted to be impacting on the ability afidndige

People (IP) communities to sustain traditional livelihoods and negatively affecting the health and
wellbeing of local communities. This degradation highlights lost opportunity for potential economic
benefits from standing forests and afyeestry praluction systems.

The degradation of steep slopes in the area has also increased vulnerability of local communities to
landslide and the economic burden on downstream communities is escalating due to increased
severity and frequency of flash floods.

The ecent growth of the banana sector in the Marilog area and the wider region of Davao presents
threats and opportunities for the IP communities. The challenge for policy makers will be how to
guide the evolution of landscape management practices to reapftiraeeconomic rewards seen

in agribusiness production models and still retain cultural and ecological integrity across the region.
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Applying new models for conservation

In 2010 Davao HELP Network was accepted in to the International Partnerstip Satoyama
Initiative (I PSI)o. Member organisations of | PSI
of the Satoyama Initiative to realise societies in harmony with nature. The initiative outlines a three

fold approach to:

I Consolidate wisdom osecuring diverse ecosystem services and values;

| Integrate traditional ecological knowledge and modern science to promote innovations;

I Explore newformsofecsnanagement systems or evolving fram
respecting traditional communal land tezwur

This case study looks at how to apply the Satoyama approach to guide better policy actions at the
field level. To contextualise our understanding we look to explore two local land use groups,
agroforestry subsistence landscapes of the Indigenous Paopl¢he agitbusiness production
landscapes of the Banana sector.

Five Keys for Change are identified as appropriate steps for coordination structures and policy that
can build better bridges for intsectoral collaboration between current land usditivaal

ecological knowledge and modern science. It is concluded that in order to achieve a goal of
6sustainabl e -eacnaodl ageisciali epnrto dsuwocctiioon | andscapes
be best served if the two production systems (traditiand banana) can find ways ofexisting in

Davao.
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The Keys for change

Four key lessons are extracted that are considered valuable tools for policy makers and water and
land use managers to help over come the described challenges

(1) Constructive enggement and joint social learning processes.

Constructive engagement and joint social learning processes with the land user groups (cluster by
sector or socio ecological production landscapes) can help managers and policy makers better
understand existingractices and this can allow for more appropriate programs and policies to
protect critical areas, avoid conflicts and assist the marginalised groups to have a deeper economic
appreciation of their lands. The KFI partnership with the Marilog Commursti@good working
example of how constructive engagement and joint social learning process can result in field level
practices with positive economic and ecological benefits for local and downstream communities.

(2) Adoption of an Agrecological landscapapproach.

Philippine law sets out land classification and agriculture department maps agriculture use but these
formal classifications often do not accurately reflect the local mosaic of the actual land uses and land
cover. At a local level the Davao €ivatershed code call for the delineation of Prime Agricultural
Areas for use and utilization for human and economic activities. The Watershed Code in Prime

Agricultural Areas directs agricultural acti vi

through sustainable and environméigndly agriculture in a harmonious balance between

ti

€

economic devel opment and environmental protectior

Adoption of an AgreEcological landscape approach can aid the development of appropriate policies
for different ppduction systems (e.g. subsistence Agro forestry, Agri Business, etc). These
landscapes can be identified at as sub watershed units defined by real ground uses including the
predominant social, ecological and production systems. However it is importenateare of the
interrelated nature of the sub units. For example in Davao efforts need to be focused on ensuring the
economic opportunities and benefits of banana can be retained without further erosion of desirable
cultural practices. It also must be ogaised that the watershed unit remains an appropriate strategic
level for planning and monitoring of overall ecosystem health.

The defining of Socio Ecological Production Landscapes is not intended to replace formal land
classification but to support thi#gatershed Code and enable more responsive policy decisions. A
very basic division of the type of socio ecological production landscapes in Davao could be defined
as

| Agro Forestry NorTillage Landscapes.
I Mixed Use Agriculture Landscapes
| Prime AgriculturalProduction Landscapes.

Figures 2 and 3 below highlight some of the socio ecological aspects of two landscape systems; a
traditional and a developed system, the former represented in the Agro Forestry Subsistence
Landscapes and the later represented #gainBusiness landscapes.

The current |l and use systems of the Indigenous

themselves and by down stream urban communities as being unproductive. This perception is
collaborated by the income levels in Barapd/arilog where 84% of household were living on less

than 172 php (4$) a day . Considering there is on average 5 person per household this means that the
majority of persons in Marilog are living on less than 1$/day. This can be considered as extreme
povaty when bench marked with poverty statistics in the Philippines.

The culture of banana production is the far end of the spectrum of agricultural production systems
when compared with the IP so@gological systems. Banana is a major land user and esnpfoy
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the region. Its production system is dominated by mono cropping and high input systems.
Understandably banana and its associated economic opportunities is a strong driver of change in
both cultural and land use practices across the region.

Mixed Agro Forestry Zone
Sua, High low, Wgh wator
opendance

High input, high waler depandance
’

Sloping Agri Cropping Zone
oh ut, high waler

Figurel: Visual assessment of Agro Forestry Nillage Landscape in Davao, Philippines.

e area o
o \ Lty
SRR

N Pllntalon Zam Cwm cropping with infensive

Shrub Zone: Degrader .
Auctive lands

Pholo Deciar Haarne, HELP Davae

Figure2: Visual assessment of a Prime Agricultural Production Landscape in Davao, Philippines
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Rights based approaches must be considered

It is critical that policy mkers and end user alike recognise the existence of thelayaied

systems and the need for plural societal systems. Plural societal systems look to ensure that formal
law recognises and reinforces other power structures outside the formal state. AfenmRthe
Philippines establishes a formal framework for such a Plural Societal System. However all land and
water use laws need to recognise and understand the potential cross cutting factors (influencing and
barriers) depending on how informal or fitaahal authority systems are considered.

The challenges in negotiation and identifying pathways towards understanding of the customary
arrangement are considered to be procedural and an ongoing evolving process. Such processes will
require active fieldx@ension officers (e.g. CA, CENRO, DA, DENR) who facilitate knowledge
awareness and new practices and critically must provide effective feedback to policy makers. Such
feedback loops are traditionally not well established in the Philippines and this mayleEa where
academic, corporate and civil society partnerships (such as the Davao Water Partnership) may be
able to play effective roles.

It is projected that time invested in aligning customary and formal law in the upland ecosystems of
the Philippins, can result in higher adoption rates, increasing the likelihood of achieving intended
benefits and is more likely to be sustained over time than costly enforcement programs of formal law.

Customary knowledge is not static, but adaptive

It is believed hat efforts to ignite a renaissance in customary knowledge can positively serve the

local and downstream communities. The selection of the word renaissance implies the need to cast
out existing perceptions and embrace new ways of viewing and employioghangtkknowledge. A
renaissance must seek to distil the best practices and innovate for appropriate new cultural pathways
that are socially acceptable and economically sustainable.

Scaling up through effective partnerships

Integrated Water Resource Maeatent (IWRM), which seeks to consider all users, can be used to
enable equitable decisianaking framework for allocation of water resources and land use policies

at the watershed or basin level. Using the IWRM Spiral can help policy makers and local

communities understand long term changes in their landscapes (See figure 3) While full
implementation of IWRM is recommended as an effective framework to build social, economic and
environmental capital for the benefit of all Davaofienous. Local governmenatodah level

government agencies must be ready and open to recognise limitations of ongoing efforts and must be
prepared to recognise what has worked and what has not. To date efforts in Watershed management
have built social capital but have not donelggtoto reverse deteriorating egstems or direct green
growth.

New partnerships must be open and inclusive of government, academics, corporations and society.
These partnerships need to be formalized with clear directions and roles. They must besrsource
better engage commitment and guide leadership towards more responsive environmental and
sustainable economic outcomes. The Watershed Management Council must be operationalised to
lead coordination of efforts. Existing informal coordination effortg.(Bavao Water Partnership,

WMCC, PCEEM) should be unitized by the government to engage a full range of stakeholders.

Local government should seek to identify sectoral champions to lead new responsive approaches that
can result in better socio ecologicabguction systems on the ground.
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Mapping Change in Marilog, Davao

o s IWRM Spiral Model
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Figure 3: Major land use milestones in Marilog Davao

The Change

The keys for change have been identified through a review of real experiences from IP communities
working with NGOs and government agencies and byyapgpthe Satoyama frameworks to attempt

to improve understanding and appreciation of the need to adapt customary policies in ways that
sustain core elements of culture yet adapt to pressures for change. By working in real partnership
with end users, suclsdhe IPs, decision makers can become more aware of field realities and real
sustainable opportunity for change. Existing partnerships at the field level are demonstrating that this
process can lead to more sustainable actions on the ground. The chadlerigeo find methods to

scale up this lesson to watershed levels.
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Title: Pas s er ano Maculoral tandscapés bi o

Organisation: International Agency for the Protection of Biocultural Landscapes and for a New
Rurality (AGER)

ThemeAgricultural land

Keywords:bio-cultural landscape, traditional agricultural practises, biodiversity and cultural heritage,
new rurality, extensive exploitation model, crop diversity

Summary

Passerano Mar morito ( her eaiftldwilage locatédéenrPiedmont,t o as AP
North-West Italy, in a hilly wooded region in the Asti province. The peculiarity of this landscape is

of being a residual testimony of a traditional historical rurality that took complete form between the
eighteenth andineteenth centuries, and that has survived mostly intact until today. We can consider

this landscape as a real fmoltural landscape, a landscape where rural culture is still sometimes

hardly legible in the manifestations of agrcc 0 s y s t e ms 6 nents in the aachitectu@mp o
typologies, in the | andscape shapes, in peopl ebs
breeds and cultivars.

a)

The farmer 6s natural substrate shaping action in
extensie land exploitation model, subsisteraréented, distributed on small properties. This model

has | eft an important mark on biodiversity, and o
factors that seriousl vy e n-duburagamdscapehttee majar and inosta | of F

dangerous ones are people leaving the countryside to move to the cities, the mechanization and the
use of chemicals in agriculture, the pressure exerted by food market; the urban sprawl. Survival of

bio cultural residudandscapes allows us to take many lessons from the past, in order to build up a
new sustainable development model. In the present text we show how in the case of Passerano some
steps toward this direction have already been taken and we point out theffe@djuerm solutions

that could be taken in the future to keep counteracting forces that tend to banalize and erase forever
landscape's memory and values.

Passer ano Ma-culuearLandscapes bi o

Passerano Marmorito ( haenroeda)f tiesr ar dfiertrleed vtid laasg efi R e
North-West Italy, in a hilly wooded region in the Asti province. Here you can still feel the old
political-administrative identity of the Radicati and Cocconato noble families that held the power

nearly up tahe 15th century.

The peculiarity of this landscape is of being a residual testimony of a traditional historical rurality.

Among the factors that have greatly helped building theltA®tigi onds territory deep
specific natural context, thmost important role is played by the peasant culture that for millennia

has permeated and shaped rural landscapes, that now in few cases are miraculously resisting a

powerful push for more intensive and market oriented global economy.

We can consider thilandscape as a real fwoltural landscape, a landscape where rural culture is

still sometimes hardly legible in the manifestations ofagwwo s y st ems d natur al compo
architectural typologies, i n t lnehe bicgeneticlerdggee s hap e s
of native breeds and cultivars. (Malvasia of Schi

TondaGentile nut, Piedmont cow).
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Photo 1,2 Views of Passerano Marmoritods rur al |l andscape

Regarding the gendrandscape structure, there still are cultivated mosaics of fields, vineyards,

hedges, small and large forested areas, rows of reeds, punctuated by the discrete presence of votive

pillars, country churches, isolated crosses, all evidence of rural agidusllife. The settlements

with red roofs, towers, castles and palaces overlooking the hills, seem unmoved witnesses of the
evolution of these Al andscapes of the timed (Phot

Driving forces that have shaped Passeranob6s | ands

Far mer 8s sruabtsurraat e shaping action in Astidés regi ol
extensive land exploitation model, subsisteadented, distributed on small properties. This model

has allowed for the establishment of a natural community in balgitttéhe agreecosystem,

|l eaving an important mark on biodiversity, and on
Few mechanized crops with very low chemical inputs, woods managed with the primary objective of

a regeneration of annual and letegm wood availability, thereforavith light cuts, aimed at

extracting, from time to time just what was strictly needed, a careful and economical use of water,

have allowed for the survival of natural forest fragments, lentic and lotic wetlands, xerothermic

paranatural grasslands, rigariwooded strips, drype gullies, grassy cenosis, hedges, etc. These

habitats are still refuges for flowers, insects, birds and mammals of high naturalistic value and they

determine all the conservation interest of these areas.

Another key element thé&d to and partly still results in the formation and survival of the bio

cultural landscape in this region, is crops diversification. Once diversification was vital for the
population to offset drops in the production of single crops, due to weathereadorditions,

diseases, market fluctuations.

Traditionally these areas were living in a dynamic andssdffcient economy; in fact,

diversification was a source of pride, a compendium of knowledge and competencies. Each farm was
a point of contact for rmy soft skills.

Fields were cultivated with a specific crops rotation; there were orchards and large gardens. Even
breeding was diversified, although the main gain was from cattle, with an avera$8 ob®s per
farmhouse. Today, for different reasonspaall part of this diversity remains and maybe that is one

of the things we appreciate the most about Passer

Passer anods -clitara dpprcaehp e b i o

I f you explore Passeranobds territ olangscapeyybu you encoa
can acknowledge its dense and complicated network of relationships with other elements, material or
immaterial, belonging to different thematic fields. This brings you to reflect on its importance and its

value today, as evidence of an amtibalance and wisdom, and you feel the need to reactivate this
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wealth of knowledge. This way of fAreadingo | andsc
extending to all the connections created by them with other elements, is the essenb®-of the

cultural landscape approach. Here below we report three examples, among the many existing, of
Passeranobds countryside traditional el ements, and

The case of HeatheCélluna vulgarism

A traditional andhonrintensive forest management allows better conservation of heather, an

evergreen shrub of the Ericaceae family, which grows on hilltop forest clearings.

With their pink flowers, heather stretvvmes used t
strong visual imprint on the forest landscape, plus, heather was used in sericulture to provide support

for the silkworm to weave its cocoon, so it was linked to the cultivation, now disappeared, of

mulberry trees and silkworm. In addition, heatheadwavs are tied to a specific insect fauna, today

of a considerable conservation interest.

The case of the Cornelian Cher@Gofnus mag

Cornelian cherry is an autochthonous shrub that &
because i anGscotormalyhpbitat. Araditiomdl farming included the use of hedges to separate
properties, in these hedges Cornelian Cherry used to thrive. Some specimen of Cornelian Cherry still

survive today in Passerano; some of them are very old (Photo #3).

Photo 3 old Cornelian Cherry shrub

Local artisans and carpenters used the very hard cornelian cherry wood to make handles, or other

wooden tools that could bear heavy loads. Women used to collect Cornelian Cherry fruits to make

jams because Cornelian fagreat concentration of vitamin C.

The Cornelian Cherry is a medicinal (astringent) plant; it is a great melliferous plant because it

blooms early in March when leaves are not yet born. For the same reason Cornelian Cherry hedges
usedtogive areallytatr act i ve mar k on early springds | andscap
a network of country hedgerows, while all around there still were winter brown and yellow dominant

colours

The case of votive pillars

This case regards a typical element of tiralrarchitecture, not monumental but very characteristic

of Piedmontdés rural | andscapes. From the beginnin
the twentieth century, popular belief said that those who had received a pardon had to build a pilla

to thank God.
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Pillars are small buildings, very aesthetically pleasing, made entirely from local materials (stones,
bricks). Their architectural style was an expression of popular culture and they still have a great
significance as an expression of p@yukligiosity (Photo#4).

Photo 4 Votive Pillar in Passerano

Pillars were also historical documents, as they used to represent the memory of the persons who had
built them and the historical events in which they had been involved.

Pillars weremilestones of ancient religious penitential and propitiatory processions (called
Airogazoni o) . Pillars had to be visible, so they
(Photo#5), on hilltops or near crosses; actually pillars were very @sefnarkers. Pillars also used

to create shelters for farmers during storms. Even insects and lizards often choose dry environments
created around the pillars.

Photo 5 Votive Pillar positioned on a road
The network of relationships between differelgments of a landscape, as mentioned above, is the

very essence of bio cultural landscapes and determines their high and valuable information content,
which we now have a duty to protect.
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Ri sk factors icuturdlamslssape anods bi o

Among many dgtical factors that presently endanger-bidtural landscape survival in Passerano,

the most dangerous ones, which tend to undermine the very landscape, are the following.

First, the Italian economic boom after the Second World War and the exodus éroouttiryside

into the cities, which began with the great social and economic changes and still continues today.

This flight resulted in landscape abandonment and degradation of its forms.

The second factor has been the hard mechanization and the usenmfath (pesticides and

chemical fertilizers), associated with crops industrialization: it has saved enormous fatigue to

farmer 6s work, but at the same time, it has cause
ecosystems, fundamental in chaeaizing the landscape.

The third factor is the gl obal mar ket pressure; t
consumption but according to an international food market demand, so the amount and type of

productions and consequently space nesiénts in agricultural land have changed dramatically:

farms tend to decrease in number and grow in size, to specialize their production and to reduce crops
diversity.

The fourth factor is urban spread, which dangerously recreates town suburbs sep&tieeTd into
the countryside, with houses, warehouses, shopping centres, etc., which greatly downgrade
landscape and its harmony and introduce pollution and soil sealing.

What all owed -Butisatlandseapecsdnsvald i o

Pas s er an o foday ik panialysntaatpireed thanks to a number of factors that we try to
describe succinctly.

First of all, this hilly land, with very steep slopes, makes agricultural intensification very difficult

and the same applies to its urban transformation.

Secod, rural depopulation has meant that today inhabitants are, on average, older, and still tied to
agricultural practices of which they have memory.
recall traditional rural life memory.

Thirdly, itstille x i st a type of Apart timeodo agriculture in
farmers in these regions were working for half of the season in huge farms in plain areas not far

away from home. In these regions, there was a kind of capitalist agrécdtiven by large

landowners who were taking seasonal workers from other regions of Piedmont and Italy.

Today there still are patime farmers that work for most of the year in industry or in the services

sector in the city wosrandcametdcliehomertoonork their arddsoventteej or t o
weekend.

Moreover, in some cases, ancient practices, having disappeared with the advent of modern
agriculture, have been-tiscovered more recently. For instance, fertilizers, that before were

completey selfproduced (with farm waste processing, manure, etc.): with the arrival of cheap
chemical fertilizers, farmers had brilliant yields at first, but accompanied with water pollution, soil
fertility loss for nitrates leaching, and dependence from chewicapanies for products. With more
recent chemical prices increases, farmers have found themselves in great difficulty, so today many of
them have returned to organic matter recycling systems enhanced by modern agronomic knowledge.
Now many farmers usualipake by themselves and regularly use highly effective free of charge
recycled products such as compost.

Another example of a virtuous phenomenon is the recatiffusion of traditional cultivars
previously grown by old rural families: with the globabtl market, agrdiodiversity experienced a
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great decline. Very few dominant varieties are cultivated in any soil, either suitable or not, thanks to

agreci ndustri al met hods (with pesticides and fertild:@i

ancient cop varieties by consumers, promoting healthier and tastier food, and the producers also
verify that they have lower costs and better yields.

Considerations on existing/ f e eulturd larelscapemodet ct i ons L

and a new sustaatle economy

Traditional agricultural landscape was created by farmers in an era in which agriculture was the

popul ationdés basic means of subsistence, so peassa

and caretakers; on the contrary, now the wholaraunity must participate in this effort, because
agriculture is no longer an activity practiced by everybody.

I n a substantive sense, thereds a need for public

current biecultural landscapes evidenead, at the same time, to direct production and farming
toward less impacting models encouraging landscape preservation.

Examples of public interventions that are currently working this way in Piedmont are:

I European Community Rural Development Programctv provides funds for farmers who
maintain landscapes and are willing to convert their farming into environmentally friendly
productions (organic, integrated);

I regional funds for Landscape Projects (pursuant to 14/2008 Regional Law), with which

PiedmonRegi on provides financial support to buil
| andscape restoration or other projects made

identity and history.
|  Conservation and protection measures. Protection and security anmperative to
prevent landscape values from the risk of disappearance, whilst we are working to conceive

a new devel opment model . For instance, recent
of remarkable | andscape i retNatonalalv@awaccor di ng t
42/2004)

| Training activities: I n recent years public a

increased, the municipality has invested heavily on farmers and citizens training, e.g.
organizing courses to teach what is biodiversity ahy ivis important.

P a s s e r acnltarél &andscape survival is essential to maintain a knowledge, biodiversity and
sustainability Areserve tankao; itbés a further
harmony with other living beings.

Actually, Italian and European biultural landscapes are maybe not so significant in relation to

food security for their inhabitants, in comparison with socio production landscapes in poorer
countries, but they represent a guarantee and a point of reféoetioe further elaboration of

sustainable lifestyles and for a high level of quality of life.

P a s s e r a-cubudtaklandscape future

If government intervention is essential to promote and suppodutioral landscape rebirth, in the
futureafundment al role will be played by producer s,
on the territory.

Today, landscapfiendly business activities are those linked to farm holidays, food and wine

tourism, organic farming, or those related to locabpicts marketing, in opposition to the
supermarkets concept.
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These activities are now slowly recovering in Passerano and, for being strongly linked to the
territory and depending on its integrity, they are candidates to play a key role in the economic and
soci al revi val in the region and in promoting pec

Furthermore, under the current economic crisis conditions, a certain return to the countryside and to
a small scale real economy, with low initial investment that focuséseaquality of the product is
likely conceivable.

However, itds unthinkable to reconstruct a peasan
todaybés world draws |l essons from the old rural k n
agriculturalsectors including: tourism, energy production, services, etc.

For example, in these territories it would be desirable to setupsmah | e producti ve acti
districts, based on matter recycling (which was a peasant culture conceptual foundatiew), o
activities that wuse raw materials obtained |l ocall
through renewable sources, to make the sun and wind main actors again in the production of energy,

or even a program for buildings recovery, finalitednatch high energy efficiency standards, in

order to mimic peasant good practices, like money saving and resources waste containment, and

finally an investment program on low impact and kigbh soft technologies.

This is a bet that some local commigst in some respects, have already begun to place, Passerano
first and foremost among them. However, there is a fundamental condition to be met for succeeding:
that this territory bases itself on ancient knowledge while simultaneously interfacing amg maki
systems with external realities that are pursuing the same goals.
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Summary

In spite of their global significance, many lakes and other inland waters around the world are in a
critical condition andvill be most severely affected by the global warming and various human
interventions because of their lentic (static) nature as water systems. In coping with such situations,
the International Lake Environment Committee Foundation (ILEC: c.f. Attachméiaisldeveloped

a methodological framework called ILBM (Integrated Lake Basin Management) and the ILBM
Platform Process.

This paper focuses mainly on two subject areas; one being the presentation of the methodological
framework itself, and another beifige ILBM case studies from various parts of the world on
biodiversity conservation and enhancement. All of the case study topics pertain to the challenges
faced by the typical lentilotic (e.g., lakeriver, pondstream, wetlandeeder river) systems in
developing countries faced with a rapid decline in ecosystem integrity, particularly with regard to
biodiversity. Lastly, the paper analyzes the scope of application of ILBM Platform Process, the
knowledgebase cum knowledge mining system called LAKES (lrepAtceleration and

Knowledge Enhancement System) and the networking of the biodiversity case study projects within
the lentielotic environments. The proposed methodology may have a wide application possibility to
the lateral analysis as well as to tlevernance improvement process of other biodiversity cases
than those related to ILBM.

Introduction

The riparian and watershed basins of leldt (e.g., lakeriver, pondstream, wetlandeeder river)
systems are among the most-Hiverse ecosystenmn the globe, and they have been facing serious
threats of degradation. The lack of methodological framework for application to practical
management is one of the major reasons why such degradation threats have been ubiquitously
persisting across the glabeo address this challenge, ILEC has been promoting the concept of
ILBM over the past decade or so. With the growing body of knowledge in the application of ILBM
concept, ILEC is now configuring a methodological framework called the ILBM Platform Process.
The framework aims to serve as a guide in attaining a suitable level of resource sustainability
through gradual, continuous and holistic improvement of basin governance as necessary. With the
associated knowledgebase system, LAKES, the ILBM Platform & dwes so far proven to play an
instrumental role in the pursuit of sustainability in lake basin management including those pertaining
specifically to the lakdvasin biodiversity issues.

The proposed approach, i.e., the combined use of the ILBM Pla®fmoess and the LAKES
knowledgebase system would be applicable to thematic cases beyond lake basin management, such
as river basin and forest resource management. Further, the cyclic nature of the Platform Process and
the knowledgebase development focusedey issue domains of governance (as related to

institutions, policies, participation, technology, information and finance) has good potential to serve
well in dealing with such broastcoped subjects as biodiversity enhancement.
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Integrated Lake Basin Management (ILBM)

Integrated Lake Basin Management (ILBM) is a conceptual framework designed for assisting
managers and stakeholders in achieving sustainable management of lakes and their basins, with its
six fundamental pillars for governance improvenasshown in Table 1. The primary characteristic

of ILBM is that it is not a prescriptive planning procedure. Rather, it is a compilation of lessons
learned from the global experiences of lake basin management in the past, synthesized to address
complex planing issues with a basin governance framework that reflects the unique features of

lentic waters such as lakes and reservoirs (i.e., long retention time, complex response dynamics, and
integrating the surrounding environment and human activities).

For asuccessful lake basin management, it is essential to fill the gaps between what has already been
done, and what remains to be achieved in its application process witetangnd strong political
commitment. Continuous efforts will be necessarfutther expand and refine the concept of ILBM

for a better future of lakes and other water bodies that are now under serious threat of degradation,
particularly caused from human activities and climate change.

Table 1: The Six Pillars of ILBM
Institutions: Amanagement system with an appropriate organizational setup helps ensure sus|
benefits to lake basin resource users.

Policies: Policy tools must be better developed to facilitate concerted societal actions for sust
lake basin management.

Paticipation: All lake basin stakeholders should participate in decisiaking process for
sustainable management.

Technologies: Although their effect often tend to be limited in certain areas and short period @
physical interventions, such as sHoe and wetland restoration, provision of sewerage and
industrial wastevater treatment systems, afforestation, mitigation measures for siltation contrg
play a significant role in improving lake environment.

Information: Scientific and public perdggns on lake basin management can differ from case tq
case. Without knowledge generation and sharing, human and financial resources mobilized if
basin management effort may management efforts may prove futile.

Finance: Financial resources should ednom all basin stakeholders benefiting from both direct
and indirect use of lake resources. Efforts must be made in order to develop innovative apprg
for generating locallusable funds.
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ILBM Cases on Biodiversity

Global implementation of ILBMs still in its early stages, yet it has been gaining attention and
participation in each project focal point shown in Figure 1, bearing a number of successful cases
(http://wvww.ilec.or.jp/eg/Ibomi/pdf/LBMI_Main_Report_22February2006.pdf). Among other shing
ILEC is now focusing on further promoting ILBM for conservation of biodiversity and Socio
Ecological Production Landscapes (SEPL), particularly with regard to inland water basins where
complex combinations of lentic and lotic water systems exist.
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Figure 1: ILBMrelated Case Study Lake Locations

The five case studies from the pink highlighted countries in Figure 1 are listed as related case studies
in the end of this paper, each comprehensively illustrating how closetyistainable management

of inland water basins is related to their sound estegy and healthy human livelihood in

coexistence with biodiversity. The project tasks and deliverables seen in these South / Southeast
Asian and South American inland water basins are as follows.

In Nepal, the degradation of biodiversity in the Himalalakes is an immediate concern, affecting
not only human livelihood and agriculture, but also the entire ecosystem of fauna and flora in its
catchment area. Under such circumstances, a promotion of ILBM initiated in Rupa, one of many
Himalayan Lakes, hasrehgthened governance in the local municipalities which in turn restored
their abundant ecosystem and boosted economy.

Mexico, where deterioration of the forest ecosystem in the Lake Chapala basin once caused a decline
in agricultural production and ancrease of the poverty level, is now presenting successful project
outcomes from the ILBM approach. The formation of better organization and regulations helped
mitigate deforestation, improve agricultural productivity, develop herbal medicinal techraoldgy
expedite cost effective e¢echnologies, now all generating profits to local livelihood.
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In the Philippines, a remarkable restoration of SEPL has been achieved through an implementation
of sustainable management in Tadlac Lake. Triggered by théulai@s/er and fish mortality from
intensified aquaculture proliferation in the late 90s, stakeholders from the local authorities to
residents all played important roles in the conservation movement which eventually lead to
fundamental consideration for acsessful ecotourism program.

India presents two cases from different approaches. The one in the Western Indian tribal belt
promotes ILBM as a solution to child malnutrition, which is a challenge imposed by the loss of
biodiversity in the regional forestea under the persistent threat of climate change. Now the pilot
project conducted shows that all the existing water bodies can be exploited to obtain sustainable food
security for the local tribes to eradicate child malnutrition without any externalsuppo

On the other hand, the case in Ujjani Reservoir, where severe river pollution is putting the lives of
marginalized people at risk, proves that ILBM is also applicable to river (lotic) basin management.
One of the remarkable approaches in their ILBdnpotion is utilization of an inventive eeo
technology called green bridge, a grafting ecosystem filter to improvpgéitation capacity of
stream availing bacteria in the local ecosystem.

Despite the background difference, we can observe severslirasand effects common in all cases.
First of all, strengthening the governance as symbolized in the six pillars of ILBM is a primary step
in implementing sustainable basin management. This means their basin management plans and
programs for resource dglepment, use and conservation would not be sustainable without a
support of appropriate governance framework gearing together as characterized in Figure 2.

Planning
Gear

Governance
Gear

Figure 2: Planning and Governance Must be Properly Geared Together for SusiBasablanagement

In addition, participation of stakeholders plays an essential part in realization of sustainable lake or
river basin management. A lack of awareness of the impacts (of their actions on the aggravated water
resources can deter the consdion process. Therefore it is important to continuously work on the

wider dissemination of information through educational programs, systems and institutions that can
not only help stakeholders learn the proper use of their water resources and unckgystataty
interventions, but also encourage them to participate in relatedrgmasctivities.

Eventually, extensive participation under strong governance evolved over time would duly lead to
biodiversity enhancement and sceicological productiotandscapes back into the region, which
could also bring about better livelihoods. It would also lead to enhancement in local economy, not
only through sanitation improvement, but also creating more jobs in such areas as ecotourism,
environmental educatioand ecetechnology applications.
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Development of the ILBM Platform Process

The ILBM concept, having evolved from the past lake basin management experiences globally, is
continuing to evolve. With such developments in recent years, ILEC has launchedjaideline

book entitled fAiDevelopment of the I LBM Platfo
Participatory | mprovemento (now available on
http://www.ilec.or.jp/eg/index.html). The guideline book presents the ILBM Platformyidiual

stage for improving basin governance through ILBM.

General Steps of the ILBM Platform Process

The ILBM Platform Process takes the following steps for all platform members: The first step is to
acknowledge the state of their lake basin managebyemiaking a lake brief, or a collective action
report. Table 2 is a general outline of the report which helps systematically raise appropriate
questions for corrective actions. The second step is to identify and analyze the issues, needs and
challenges reayding the six pillars of ILBM, and the third step is to integrate the ways and means to
meet the governance challenges and implement actions.

Table 2: General Outline a Lake Brief
Introduction
Description of the Lake (supplemented by Annex A below)
Management of the Lake and Its Basin
Maj or @Al mpact Storiesodo of the Lake
Major Lake Basin Governance Issues (supplemented by Annex B below)
Key Challenges to Lake Governance (supplemented by Annex B below)
References

NogohkwnhE

Annex A: Lake Questionnaire, or a checktiftdata and information on biophysical and managel
issues facing the lake basin

Annex B: Six Pillars of Governance, or a check list flowchart of the governance issues facing
lake basin)

Once the Platform is formed, the existing lake basin mameageinformation can be compiled and
analyzed as necessary and as possible, by a small expert group formed to undertake the platform
supporting activities. If feasible, the collected and analyzed data and information can be transformed
into inventories oflata and information and made available through a database and a knowledge
base. The team may then be able to share the results with a much broader circle of stakeholder
organizations, as a means of deciding on their respective roles and responsailtiesding

concerted actions.

ILBM Platform May Grow to Become a Cyclic Process

How each of the case study lake basins will be able to improve its governance toward sustainability
depends on a number of factors. For some, the conventional apprqéehning, without explicit
reference to the concept of ILBM, may be adequate for addressing their sustainable management.
But the experience and lessons learned from the ILBM cases compiled over the years imply two
things quite clearly. Firstly, sincake basin management is not a project but aterng governance
improvement process,lias to evolve over many years and decades towsuidtainable resource
development, use andconservation. Secondly, even without calling it ILBMhe process adopted

in successful lake basinmanagement cases entail gradual but continuous improvemeng of lak

basin governance. This idea is presented as a Cyclic ILBM Platform Process in Figure 3.
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Figure 3: Schematic lllustration of a Cyclic ILBMatform Process

The gradual envisioning step in the cyclic process of governance improvement has important
implications for many of the emerging issues facing us, not only within the context of lake basin
management, but also within the broader issfiesstainable livéhoods in the face of a growing

need to deal with such complex issues as climate change impacts, diminishing biodiversity, health
threats associated with both acute and chronic problems stemming from degraded lentic water
environments, @awell as the caté®phes associated with hydrologic extreme events such as floods
and droughts, which often defy our capability to predi@urprisingly, in fact, the number of ILBM
applications is increasing in these areas, which go beyond the realm of the conventicegt cb

lake basin management.

Challenges and Prospects of the ILBM Platform Process

The challenges facing ILBM are obviously enormous. The process presented in the ILBM Platform
is still in its infancy, as far as its recognition to deal with the steéam water issues debated in the
international community is concerned. Nevertheless, as the majority of the accessible freshwater
resources on our planet are interlinked leldic systems of various levels of complexity, and their
requirement for spéa care in management that has not been well understood, with most of the
international fora having overlooked this aspect, it is time that ILBM emerges and plays an
important complementary role in managing not only lakes and reservoirs, but the ratige of

water systems within their basins and beyond. ILEC will continue collaborative work with its
worldwide counterparts for further development and proliferation of the methodology, whose
process has the following merits described in Table 3.
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Table 3:ldentified Merits of the ILBM Platform Process

1. Non-prescriptive design: The neprescriptive and flexible narratives of the lake brief allow th
basin communityds -eulturabaadshjstoric backgreunds,go be groperly
reflected in tle ILBM Platform process.

2. Updating of information: The periodic revision of lake briefs also helps update the issues ¢
prepares the stakeholders to meet new challenges.

3. Joint preparation: The joint preparation of a lake brief helps clarify specific rdedignges
and approaches for productively addressing important lake basin governance issues.

4. Wide range of issues without prejudice: The lake brief design and The ILBM Platform con
accommodate a wide range of views from stakeholder groups andiinglssiwithout undue
prejudice or prerogatives.

5. Fostering of common vision: The ILBM Platform provides a basis for sharing a common v
and for resolving differences in ideals.

Knowledge Base and Database for Sharing and Learning from the Global Expence

ALAKESO: Knowl edge Base cum Knowledge Mining Syst
An enormous quantity of information has been generated so far, and will continue to be generated,

on a wide range of subjects pertaining to lake basin management, both on a national and

internatioral basis. Much of it pertains to natural science topics, including physical, chemical and

biological aspects (limnology, hydrology, climatology, ecology, biochemistry, etc.), all of which

contribute to understanding the state of lakes, reservoirs andasttiewater bodies, both

individually and collectively. Tere also is a growing number of studies on the managerial aspects of

aquatic, terrestrial and riparian ecotone systermg;luding water quality, sediment, and riparian

environment improvements agll as those of inflowing and outflowing water systems extending

out to the upper watershed tributaries.

Given this situation, developing and sharing the knowledge being continually generated and
accumulated is ever more important, particularly wittardgo the ILBM Platform approach or any

other approaches adopted in different parts of the world. For the purpose of addressing this goal, an
interactive knowledge base with knowledge mining system, called LAKES (the Learning
Acceleration and Knowledge Bancement System) has been developed at the Research Center for
Sustainability and Environment, Shiga University, Japan (RS8E in collaboration with the

National Research Institute for Humanity and Nature (RIHN), Kyoto, Japan). A screenshot of

i L A K BsSliown in Figure 4. LAKES currently has the capacity to process several hundred
documents for 6éminingbé the i mbedded knowledge wit
a prepared thesaurus, ranging from the level of the whole documents,gaaiggsaphs, or even

individual sentences. LAKES also is linked to the World Lake Database described below, and will
soon be linked to Geographic Information Systems (GIS) resources and other important websites
providing for complementary sources of data énformation.

| List of Document Titles wth Author Dagiay

| LAKES Search

Select a Word from Thesaurus

Provide a Free Word Sewch

| Search Option
@ Seiect the document
e “narrom o

Figure 4: A Screenshot of ALAKESO
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FfWorld Lake Databaseo

As a repository of the output of Survey of the State of World Lakes {1988), a database system
called the World Lake Database was developed and made accessibla theolig=C official

website for those interested in reviewing and downloading information and data for individual lakes,
as well as for crossutting analysis among the lakes of water quality parameters. This system can
also serve as a depository of lakesin management data that may already have been generated and
made public only in the form of hambpy reports and technical papers, but not in an electronic
database because of an inability to develop and maintain such a system. As the number of ILBM
related efforts increases, such a need will increase as data and information compiled in the form of
Lake Briefs is also expected to grow. A screenshot of the World Lake Database is shown in Figure 5.

=
am» World Lake Database
= Lake Committee (ILEC)

- ———

Searen Laes oy fame | Serch Loses by Country | Searcn Data.o Eree WWor | Searcn oy foee viord |

Home |
(o]

List of Lakes (Search by Initial Letter of Lake Name = N)
AIBICIDIEIEIGIHINIJIKILIMINIQIRIQIRISITIVIVIWIXIYIZ

Lake Name Country
Nogase
Nagase Reservoir
Nabus! Huags

Lake Nahuel Huapi

Nawasha
Lake Naivasha

Figure 5: A Screensascetdo of AWorl d Lake Datab

Therefore, ALAKESO and AWorl d Lake Databaseo0o are
prospective ILBM activities in order to make the best use of the akedslyng information

facilities and data sources that have been available for @daéss. The web links to these two

knowledge base and database systems are listed in the end of this paper, together with other related

global database systems on inland water management.

Expanding the Scope of ILBM Application to Other SEPL Cases

With the aforementioned merits of the ILBM Platform Process and together with the associated

knowledge base and database mining systems, ILEC will continue collaborative work with its

worldwide counterparts for further development and promotion of sustain&bid water basins

and biodiversity management . Figure 6 illustrates
process and knowledge mining systems could work in an enhanced global network, including its

future partners under IPSI.

As examples of thedure above, Table 4 shows how the other five case studies in Nepal, Mexico,
the Philippines and India could further extend their ILBM project by using the assessment
methodology of ILBM Platform Process, and also analyze the linkage with other relgesd pro
focal points by using knowledge mining systems like LAKES and WLDB.
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Conclusion

Although ILBM was initially developed for the field of lake basin management, its methodology can
be appliel to a wide range of environmental issues with governance improvement challenges. Thus,
the six pillars of governance for ILBM may well be the six pillars of governance for SEPL. The

ILBM Platform Process can be adapted as a SEPL methodology, as a SEstmAraocess. As

shown in Figure 7, the conceptual framework and strategic program may serve as an efficient
approach for managing various universal ecosystems and environmental resources for sustainable
co-existence and mutual use, through a graduatjrasous and holistic, global improvement of their
governance over a long period of time.

ILEC’ s Contribution to IPSI

ILEC ILEC-IPSI
Methodology for = Methodology for i1
Sustainable the Benefit of Biodiversity /| /
Inland Water Basin — Human Well-being |
Governance & Management Governance & Management
“ILBM” “ILBM Platform” “SEPL Platform”
Knowledge Base & Database Knowledge Base & Database
Mining System : 9 Mining System
“LAKES” “WLDB” @l ) “ILBM-SEPL Knowledge Base”
=
Worldwide Network Worldwide Network
with Fe with .
ILBM Project Focal Point | ' ILBM-SEPL
Project Focal Point

Figure 7: Proposal Diagram, Al LECO6s Contribution to
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Title: On-Farm Conservation of Plant Genetic Resources: A Casedgtfrom Wayanad
District of Kerala, India

Organisation: M S Swaminathan Research Foundation (MSSRF), Community Agrobiodiversity
Centre

ThemeAgricultural land

Keywords:on farm conservation, agimodiversity, wild foods, traditional knowledge and
biodiversity hot spot

Summary

This paper describes the plant genetic resources of food and agricultural value that occur in Wayanad
district- a hotspeck in the world biodiversity hotspot of Western Ghats. About 75 rice varieties

were once grown in the drgtt, suited to the land classification and gdionatic peculiarities, but

this has now narrowed to around-2®rice varieties. The genetic diversity of the rice in the district

is known for its specialty varieties, which have aromatic and medicingégi®s. Roots and tuber

crops occupy a prominent place in edible crop diversity.

Traditionally, a wide range of landscapes, mostly outside forests, have been accessed by tribal
communities for a wide range of food and edible products. Wild food colteetiries from trapping
small animals or digging root tubers to cultivating greens in agricultural fields and catching fish and
crab- major sources of animal protein. The Kattunaikka community possesses knowledge of 177
wild food species, while Kuruma, agricultural group, knows some 88 species/varieties. The study
reveals that traditional land use is a sustainable pathway for protecting genetic diversity of crop
plants and the diversity of available wild food plants. Enhanciaiguon diversity is impdant in

view of not only improving food security, but also for reducing greenhouse gas emissions from
agricultural landscapes.
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129



Introduction

India is a Centre of Origin and Centre of Diversity for crops like rice, Indian dwarf wheat, kodo

millet, legunes like black gram, green gram; spices such as black pepper, turmeric, cardamom and

ginger; and fruits like jackfruit and mango. This important food and nutritional resource is a major

component of agrobiodiversity in India and is viewed as a link witlettigic and cultural diversity

that encompasses over 550 tribal communities living in diverseemptogical regions across the

country. Since the 19706s the cheosgstemshas | and use
been rapid and rampant acrdiss country, and has resulted in heavy losses of genetic diversity in all

the indigenous crops and breeds, in addition to drastic degradation of major ecosystem services like

soil building, water purification, seed dispersal, pollination, etc. To caeegample, Kerala, which

covers hardly 2% of the | and area of I ndia, has r
But various reports show that in Kerala there is a high degree of degradation along different

biodiversity levels, most importantig terms of agrobiodiversity, and in most ecosystem services

categories. For example, almost all of the narrow endemic species of plants or animals have

degraded populations. The fresh water recharging capacity and soil formation in most of the

mountain rgions has been drastically reduced, and in the case of agrobiodiversity, near depletion

has been reported in traditional crop and breed diversity and services of marine and fresh water

ecosystems.

Threats ranging from habitat destruction to biologiceagion, commercial exploitation and

pollution continue to pressure such services in the state. In regards to the example above, it is almost
certain that climate change can cause further degradation to all these goods and services, in
particular those ofdrests, fisheries and the agricultural sector, as Kerala is one of the most

vulnerable states in India in terms of climate change impacts. Many biologically diverse regions like
the WayanasBilent Valley region, Cardamom Hill region, etc. continuously eepee

unprecedented and irreversible changes to the structure and functions of their ecosystems, including
the associated bigeo chemical cyclic functions.

This paper examines the case of the Wayanad district of Kerala with reference to how muiti divers
is present there in terms of plant genetic resources of food and agricultural value, and what is
happening to this diversity and the landscapes where it is located. MSSRF efforts to conserve such
diversity onfarm ae also highlighted in the paper.

Agrobiodiversity of Wayanad

Wayanad is | ocatk2d0 f5®&dn 22&06 2N 6l a2t&i®O6u2d6ed lalndd E7 50 4
longitude. It is a hilly terrain at the southern tip of the Deccan plateau covering an area of 2136 sq.

km with an average altitedof around 750 m. The district is unique for its rich wealth of flora and

the diversity of its ethnic cultures. The low altitude hills are filled with plantations of tea, coffee,

pepper and cardamom, while the valleys are dominated by paddy fieldstherbighest altitude of

the Western Ghats on the western border of the district, the plateau of Wayanad gradually slopes

down towards the east. Further from Mananthavady, it becomes a common plain of paddy fields with

the swift flowing Kabani coursing thugh it.

The district is a natural habitat and one of the
vegetables, medicinal and aromatic plants, and NWFPs. The district (ca. 2136 sg.km in size)
contributes signif ixhamedamings throughhneost ef itsaspice érgps. Ther e i g n
districtébés traditionally managed | andscapes used
cultivated food crops and plantation crops.

The Case of Traditional Cultivars of Rice
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Records reveal #t in the past, approximately 75 traditional rice varieties were in cultivation in
Wayanad district, and were suited to various land types anechgnatic peculiarities of the region.

Most of these varieties were marked by distinct functional traitatzaired stability of the

population and by better suited mechanisms for dealing with various biotic and abiotic stresses. The
traditional rice genetic diversity of the district has now been narrowed down to less than 20 varieties
(Photo 1). Many of thesearieties provide several kinds of insurance against crop failure to the
farmers. Cooking quality, grain colour, aroma, calorie content, feeling of stomach fullness, medicinal
qualities, high fodder and grain yield are some of the main attributes thieniod the choice of a

variety from among the traditional rice cultivars of the district. There are also varieties with fine
aroma and medicinal qualities. One of the varieties of rice with special significance is Navara, a
variety known for its medicinalalue and extensive use in Ayurveda for treating problems related to
rheumatic complaints. These varieties become extremely important as an adaptation option for
farmers facing imminent climate change impacts. (Photo 8,9).

The following twenty varieties amow in cultivation in the district, largely in the tribal areas.

Veliyan (Mannu Veliyan): Drought and flood tolerant, source of high calorie energy, used in the
brewing of home liquor, the burned husk is highly regarded for making homemade tooth; powder
Chettuveliyan: Flood resistant, comparatively high yield, bold and red coloured grain, nutritious and
tasty rice, it gives a feeling of fullness when consumed, resistant to various biotic and abiotic stresses,
high fodder yield as well as grainyield;lPa e | i y an: Highly preferred for
kernel; Thondi: Tasty rice, red kernel; Palthondi: Highly preferred for rice gruel, white kernel;
Marathondi: Red and stiff rice; Chennellu: Holy and medicinal rice, used as a cure for stomach

ulcers, vomiting etc; considered as the king among traditional rices; Kaima: Scented rice, preferred

for preparing breakfast dishes and ghee rice; Urunikaima: Scented, preferred for preparing breakfast
dishes; Mullankaima: Scented, used for special familysiona; Poothadikaima: Scented with

strong aroma, preferred for preparing beaten rice; Gandhakasala: Scented, preferred for Biriyani and
Payasam on special family occasions; Jeerakasala: Scented, preferred for Biriyani and Payasam on
special family occasian Mullanpuncha: Drought resistant; Thonnuran Thondi: Short duration,
traditionally treated as famine crop, harvested under emergency circumstances during scarce periods;
Kalladiyaryan: Highly drought resistant, suitable for valleys and terrains; Onavedisty rice,

introduced variety; Chempathi: Scented rice; Chomala: Highly tasty rice, white kernel, preferred for
the preparation of breakfast dishes during special occasions; Chefitmatitolerant, tasty grains.

The Case of Traditional Cultivard begumes

Local communities in this district have been using different wild and traditional legume cultivars for
food and medicinal purposes for a long period of time. Looking at the importance of such biological
resources, efforts have been made to ifieatid conserve such species and cultivars on the basis of
their relative importance to the food and nutritional security ofite@me forest communities. The
tribal communities of the district have been conserving over 20 different legume cultivaes. Thes
genetic variations are of prime importance for successfully breeding improved cultivars with added
value and desirable resistance to disease and pests. These varieties need to be continuously
cultivated by providing proper recognition and rewards tarttliwiduals conserving them (Photo 4).

The Case of Traditional Cultivars of Yams

Yam root has been cultivated as an agricultural crop and eaten for centuries in many cultures. The
importance of yam diversity in Wayanad has been historically recognidbe bgtive inhabitants,

and this diversity has been used in various ways to meet their food requirements and other cultural/
spiritual needs. However, many of the cultivars of edible Dioscorea have now been discarded mainly
due to the advent of potatoesthe food table and also due to cultural erosion. In order to address

this situation, MSSRF has intervened with the objective of establishing community seed banks
integrated with in situ ofarm conservation that allows for lotsgrm conservation of cultated yam
varieties. Most yam varieties and species do not produce seeds and therefore cannot be conserved in
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conventional gene banks. Twelve varieties of yams were collected from the district, and all these
varieties are maintained at the Community Agoollii ver si ty Centreds Field Gen

The Case of Wild Foods

The consumption of wild plants seems more common and widespread in food insecure areas, where
a diverse range of species is consumed. Many tribal and rural families of Wayartachsétve a

wide range of plants for their food needs. For some of these communities, the consumption of wild
food plants seems to be one of the important local survival strategies, and many of these species are
not just consumed during periods of droud@bdd scarcity and other hardships, but also form part of
their regular dietary intake. Narayanan et al., (2003) reported the food use of about 343 taxa by 3
different tribal communities from this district (Photo 5). The study sought to focus its attemtion

the wild food management practices of three prominent tribal communities of Wayanad, namely the
Paniya, Kattunaikka and Kuruma. The Paniya are predominantly a landless group working as wage
labourers and living close to agricultural landscapes, patlguhe paddy fields. The Kattunaikka

are traditionally a foodjathering tribe and live close to the forests. The Kuruma are a settled
community, living together in joint families and engaged in agriculture.

There is remarkable variance in how differeotnmunities access different landscapes and their
consumption patterns of wild food. The Paniyas provide a fine example of a community that depends
heavily on the semwild environment for their food and other needs. Historically, they were bonded
laboures , who were involved in strenuous |l abour in t
past, the wages were paid in kind (a fixed measure of paddy, most often), and along with the food
gathered from the wild, contributed to their diet. They contiod&é neither as a purely forest
dependent community nor as ftilne agricultural producers. They are efficient in managing the
disturbed semivild environment that traverses paddy fietérgins and bunds, irrigation canals,

thickets, roaesides and homgardens, containing a substantial number of species and varieties. The
men and women of this community have acquired knowledge on 222 wild edible species, most of
which are accessed and utilised from this disturbed environment. Traditionally, theyddhess

forest ecosystem to trap small animals or dig root tubers, and the agricultural fields to gather greens
or to catch fish and crab, which constituted a major source of their animal protein. The Kattunaikka
who live in the forest environment are oe tame level with the Paniya in terms of their knowledge

and dependence on wild food for sustenance. They possess knowledge of 177 wild food species,
while the Kuruma, an agricultural group, know only 88 species/varieties (Photo 3).

An examination of th@atterns of accessing wild food from various landscapes by different
communities indicates the following: It is evident that the Paniya access almost all types of
landscapes for wild food, and the Kattunaikka have greater access to forests and mvit$dod
collection. Except in the case of the Kattunaikka, the landscapes accessed by women are closer to
their homes, while the ones farther away are accessed by men.

An attempt was made at Muthanga of Wayanad Wildlife Sanctuary, in the dry zdweedisttict, to

study the social hierarchy among the four saxitiural groupsKattunaikka, Kuruma, Paniya (the

tribal communities) and Wayanadan Chetty (a-trdoal community)- in their consumption of

different wild foods. The study shows that difiereommunities have varied preferences towards
different wild food species and attach values to them based on their social status. Kuruma and
Kattunaikka know that Nooniji (a kind of snail) is a safe and edible delicacy and is available in large
numbers invet areas like paddy fields and shallow streams, but they do not include this in their diet.
When asked about this, they replied that 6éonly tHh
affecting social prestige to consume it as food, but wherjilbpesl as medicine for certain ailments,
other communities show no hesitation in consuming it. Such differences were also observed in the
case of some leafy vegetables, mushrooms, tubers and crabs. Maracheera (Embeliztsjeriym

is a kind of green wiely consumed by the Kattunaikka, but no other community in this area eats this
species, despite its availability in their vicinity. Likewise, the Kattunaikka only consume tubers such
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as Dioscorea pubera and Dioscorea hamiltoni. These are instanceBebiahogv a landscape is
accessed and managed in different ways by different communities during different seasons (Photo 7).

However it has been observed that Wayanadan Chetty families consume many species that are also
consumed by the Paniya. The fdwttboth of the communities use the same nomenclature to

describe many wild food species is, in a way, indicative of the common knowledge that they share
about the use of these species. But the Chetty avoid certain species consumed by the Paniya, which
recuire strenuous processing to be rendered edible. It has been observed that the Wayanadan Chetty
encourage the Paniya to catch crabs from their paddy fields as a crop protection mechanism, because
the crabs damage the paddy seedlings. It was not very efridenthe survey, whether the Paniya

have been privy to any knowledge that was the preserve of the Chetty. The Chetty women, however,
whom the study records to have knowledge of about 19 leafy greens, acknowledged that they came
to know of the uses of sesal herbs from the Paniya women. But in the case of mushrooms, the
Chetty do not rely entirely on the Paniyads knowl
Paniya women render edible through processing are considered deadly poisonous by the Chetty
women. Similarly, the Chetty are indebted to their Kattunaikka labourers for much of their

knowledge about edible tubers, and they identify most wild tubers by the names that the Kattunaikka
use for various Dioscorea species (Photo 6).

There is insuffigént sharing of knowledge among various forage communities regarding wild food.
The reasons for this are not yet clearly understood. It may be an indication of cultural and social
identity of each community, and group rivalries may also play a role. Thisnwee evident among
powerful and autonomous clans belonging to the same-soltigal group, like the Kuruma. It is

also possible to view this as some kind of a management approach for the allocating and accessing
of different resources by different comanities. No doubt, social hierarchies among tribal

communities and between tribal and fithal communities do play a role in traditional knowledge
remaining, by and large, the preserve of each community.

What is happening to the Agrobiodiversity of Weyanad?

Changing Land Use

Today, the agrobiodiversity of the district is experiencing tremendous transformation due mainly to
changes in land use practices and the preference for high yielding varieties. Hdeemgchkarshy

lands, which were cultivateditl rice in the past once or twice a year, have now been transformed
into fields that can be ploughed by a tractor. As a consequence, swift surface water depletion and
draining takes place, particularly when banana or betel nut palm cultivation is repitcede

crops. Conversion of land for ndarm use and erroneous land management practices have
negatively impacted natural resources. The intensive cultivation practices and manuring patterns
adopted in the plains were copied as such, without consatefar the fragility of the soil or the
topography of the districtds highland. The heavy
erosion, and the absence of soil conservation measures heightened the pace of soil erosion. During
the monsoon sean, runoff rates increase and soil erosion rates reach their highest point. The result
is that the fertile topsoil is washed off every year causing nutrients to leach and wash away from the
agricultural fields.

The indiscriminate use of chemical fedérs and pesticides poses a number of problems. The

replacement of paddy cultivation by banana plantations, accompanied by the liberal use of chemical
inputs, has annihilated the soil 6s micro flora an
wetland ecosystem and biodiversity. The toxic residues reach kenis (shallow, unprotected wells for

drinking water dug near paddy fields) and contaminate these sources of drinking water depended on

by small and marginal land holding communities, especialigltcommunities. The careless

handling of pesticides and chemicals can open the door for many diseases. Used pesticide bottles

also get thrown into water bodies like streams and canals, which causes water pollution and harms
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innumerable aquatic organismi$e chemicals used in the upland areas reach thiyilogvareas
through run off and leaching processes, and contaminate the streams and rivulets in valleys. It
magnifies the spread of toxic residues to all those who depend these water sources ahdalttuses
hazards.

Changing Perceptions in Wild Food Consumption
Until about two decades ago, wild food made up the greatest portion of the Kattunaikka

communityds food intake. Men and women played a

colledion and management. The income earned from the marketing of wild foods like honey,

garcinia, gooseberry, etc. was spent to benefit the family as a whole. The Kattunaikka were once a
group solely dependent on foraging in which men and women contributatlyetq the collection

of greens, digging of tubers, hunting, fishing and other jobs.

The trend has changed steadily since the 19806s
forest access, developmental interventions, etc. have been<iteal Gauses. It has been observed

that gender roles shift in relation to changing s@gonomic contexts. Gathering greens is now

n

t

generally womené6és work, as in the case of the Pan

However, in certain study site®r example in Muthanga and Aranamala, the Kattunaikka women

are now engaged in food production. They tend small home gardens where wild food species
collected from the forests have been introduced. They are aided by the men, who collect various wild
species from interior forests. In Aranamala, the food basket of the Kattunaikka settlement has been
considerably reduced as a result of the people devoting their entire land holdings to the cultivation of
cash crops. In terms of wild food management, teisdhas ultimately resulted in various plants

and animals being discarded, although they were once relished portions of their diet. The cash crop
economy has also resulted in mainstream patriarchal society seeping into all the associated structures
of property owning in the community.

The tubers that the Kattunaikka women have sought to introduce in their fields also bear out the

truism: what is conserved is related to who collects it. The preference is for varieties fit for making

side dishes and notrfthose varieties that are good for roasting or steaming, which constitute full

meals in themselves. Women also place emphasis on species that are not commonly found in the
vicinity of their habitats. It has been noted that the Kattunaikka women takeial spterest in

collecting Cheruthen, a highly nutritious and medicinal honey that is ideal for infants. It was never a
practice to sell this rare variety of honey, which entailed great pain and intense labour by the
Kattunaikka women during the collestn pr ocess. Womends perceptions
usefulness of a product play a significant role in the effort they make towards its sourcing,

preservation and management.

The Kattunaikka are prominently involved in wild food marketing. Nellikka (Esatbfficinalis),

Poopal (lichen species), Kodampuli (Garcinia gummigutta) and honey are the most widely collected
nonwood forest products, and are important sources of income for families. Both women and men
are engaged in the collection of all thesedpizis, with men taking a leading role in their collection

and sale. While competition for accessing these products has increased, it has not pushed the
Kattunaikka men and women to resort to unsustainable harvesting practices habitually engaged in by
the mainstream communities. They would not, for instance, cut down the entir&atteit branch of

a gooseberry tree, just because it is convenient to collect the fruits from the grounded branch.

Declining Knowledge of Wild Foods

The decline in knowledge kd to wild foods across successive tribal generations is a reality
amongst all the communities, including forest dwelling communities like the Kattunaikka. An
exercise carried out with three generations of the Kattunaikka community revealed a tresrgt not v
different from what was obtained in a similar exercise with the Paniya. Ten attributes were tested
among the respondents by asking direct questions about their knowledge related to identifying,
accessing, processing and management of wild food. Thalesamluded a total of 120 individuals.

The knowledge providers were divided into three age groups: 5 to 18, 18 to 40, and above 40. The
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results show a sharp decline in knowledge transfer between the 2nd and 3rd generations. More than
seventy percerdf the children pleaded ignorance for every single attribute tested. The girls showed
marginally better knowledge compared with the boys, and were better informed about mushroom
collection and processing. The sharpest decline in transfer of traditionelekiyge was in the

identification of edible yams, processing of root tubers like colocasia, extraction of palm powder and
the art and technique of tree climbing. It was surprising to note that the majority of the boys could
not even climb short trees, imglit of the fact that they belong to a community in which the men

climb dizzying heights to access honey. It was also noted that children who attend school are barely
aware of most wild food species, except for fish and crabs. The limiting role of stltoeltransfer

of traditional knowledge in this community was similar to that for the Paniya children. A relatively
high percentage of the second generation (age group 18 to 40) of Kattunaikkas were knowledgeable
about most of the attributes and continu@refer wild foods to those available at the market. More

than 80% of men and women of this age group were equally knowledgeable about attributes of
honey collection and yam management. They were also quite conscious of the reasons for depletion
of wild food resources. But many of the men and women in this age group did not know how to
extract sago (palm powder) from Arenga and Caryota palm, or how to identify epiphytic edible
mushrooms. Women in this category were better informed than men on techrigulks Gatching

of crabs and processing of colocasia and mushrooms. The respondents in the over 40 age group did
relatively well in all ten attributes, except for tree climbing. As expected, women across all age
groups did not report any expertise in thisa.

Conclusions

The study shows that traditional land use is a sustainable pathway for the protection of genetic
diversity of crop plants and the diversity of wildly available food plants. Enhancifeyon

diversity is important for reducing greenhewgas emissions from agricultural landscapes. In
addition, such practices also increase habitat value by maintaining ecosystem heterogeneity and
restoring wild vegetation for carbon sequestration. Reduction of chemical fertilizer use through
traditional altivation practices and use of alternate methods like INM and IPM result in a
minimization of pollution and thereby contribute to the overall health anebs#ly of the

dependent communities. Promoting ecologically sound agricultural practices thatreotig

ensure both crop productivity and biodiversity conservation therefore take on greater importance.
MSSRF has worked with this rationale since 1997 in the Wayanad district to promote integrated
management of agrobiodiversity, particularly the coret@n of plant genetic resources. Activities
have been concentrated primarily in the area of agricultural landscapes and wilderness areas
accessed by tribal communities for wild foods. For the past 14 years, CAbC has been committed to
working towards coresvation and sustainable use of landscapes outside forests in the Wayanad
district, which are vital for protecting conservation sites like the Western Ghats.
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Summary

Considered as birthplace of vodoun, Benin contains many scattered patches of forest and tree groves
of primary religious, ethnbotanical and conservation significance known as sacred forests. These
forests haveraimportant socigecological and cultural function. But under growing demographic
pressures many of these sacred forests are disappearing; others maintain a fragile status as sites for
religious practices and as natural gardens for the collection ofrpédatial for traditional medicine.
Conserving these forests is currently a challenge to take up. The main challenges for the sustainable
management of these forests are related to (i) Weakening of traditional leadership and religious
practices associatedttvthe conservation of sacred forests affect biodiversity resources while there

is little experience in community managed forest and participatory processes; (ii) no legal

framework for Sacred forests under which their resources and biodiversity cavidmeat (i) over
exploitation of forest products (iv) Increasing poverty and food insecurity in surrounding villages
increase pressure on sacred forests resources. To safeguard these forests, the Government is
implementing some strategies for integratidrsacred forests in the protected area system through a
new form of cemanagement that integrates traditional knowledge and practices and modern science.
This survey is undertaken to share Benin experience in taking up the complex challenge of attaining
a wide range of sustainable land use objectives and integrating biological resource management into
the everyday lives of local people.

Context

Benin is a country located in Western Africa with an area of 122 600 km2. Considered as the
Abirthpddaeed oforvovVodoun, as spelled in the | ocal
contains approximately 2940 sacred forests according to an inventory undertaken by researchers

(Sokpon and Agbo, 1999). These forests cover an area of 18,360 hectares whigmieptmout

0.2% of the total area of Benin. 70% of the O6for e
(Photol), 18% extend to an area of between 1 ha and 5 ha and 12% are larger than 5 ha. These

forests have not received legal protection status thenState like the official protected forests

(modern protected areas) but were able to maintain the integrity of their resources until the recent

past. They represent a successful model of sustainable traditional management and conservation of
biodiversiy. Based on strong cultural and religious beliefs, this traditional forest management

system has proven to be highly effective against forest clearance and forest degradation. The

principle of this method of conservation is based on fear and respeeiditivtral local beliefs, the

strength of traditional authorities, the power of dignitaries and religious leaders. Currently as the

power of traditional authorities within the community is weakening, taboos are no longer respected.

Most sacred forests arffected by an abused and uncontrolled exploitation and are subject to an

alarming deterioration. Under growing demographic pressures many of these sacred forests are
disappearing.

The Government of Benin through the General Directorate of Forests arrdINResources is

engaged in a strategy for integration of sacred forests in the protected area system through a new
form of comanagement that integrates traditional knowledge and practices and modern science.
This survey is undertaken to share the expegef attaining a wide range of sustainable land use
objectives and integrating biological resource management into the everyday lives of local people
through the adoption of a strategic and holistic framework in order to achieve a whole landscape
systemmanagement approach.

136



Photol: Small size sacred forest (of less than 1ha)

Socioecological functions of the sacred forest in the landscape

Sociecultural and religious function

Sacred forests have strong secidtural and religious functions. They repent shelters for deities,
places of worship, rituals or other ceremonies. As economical functions, they represent a place
where the local population can collect deadwood, medicinal plants, and NTFPs). Generally, there are
strong links between a sacreddst and the history of the village to which it belongs. Villages very
often bear the names of sacred forests. Access to sacred forests belonging to secret societies is
completely forbidden to the nenitiated, while access to cemetery forests, fetisbdtsrand

community forests is subject to the authorization of traditional chiefs. In addition to traditional
customs that protect sacred forests, persons found guilty of improper activities (including ecological
degradation) within sacred forests are scifj@ penalties, which may range from simple warnings to
fines (usually paid in livestock) to bewitchment.

Different types of Sacred Forests can be grouped (Kokou and Sokpon, 2006) according to their
religious function into:

Sacred hunting forest resest In this type of forest, the local populations have the right to
hunt, to extract the honey and cut certain trees species for timber. Some ceremonies are
performed at the beginning of each hunting season

Forests of the ancestors. These forests ardasainuse the spirits of the ancestors. It is

usually where the first occupant of the village is buried. Some of these forests have become
cemeteries for village dignitaries. These are forests where the rituals are performed to
benefit the community.

Foress of the dead. These forests serve as burial sites for people who die in a bizarre or
violent event (following a road accident, in a fire, during child birth, struck by lightning or
drowned). For fear of suffering the same fate as the dead they areibwpedial forest

and groves.

Forests of the gods and spirits. They are most numerous and can accommodate several
deities or forest spirits in one site. Common vodoun deities include: Danzoun Dan (forest of
snake god), Nyiglinvé (rainbow god), Xébiossom Xébiosso (god of lightning),

Sakpatazoun Sakpata (god of the earth) and Lissazoun (symbolized by the chameleon).
There are also forests that local people call "principal sacred forest" whose deities are
consulted only in case of serious problems andnitthe sacred forests called "secondary”

are unable to find solutions to their problems (deadly epidemic, persistent drought, etc.).

Forests of secret societies. They serve as places of secret society initiations. They include
the Orozoun or forests of @rthe Kouvitozoun Kouvito forests and the Zangbétozoun or
forest of Zangbeto (these vodoun deity embody the dead and the ghosts).
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Ecological Functions of sacred forests

Despite their small size, sacred forests represent a significant tool for conseandtibe

sustainable use of biodiversity. First, they are highly important as refugia within the productive

landscape for numerous species, some of which provide important benefits to the surrounding

productive lands, such as pollinating insects and bamis$ plant species used for live fences and

hedges. Secondly, sacred forests also function-situiiseeebanks and genetic reservoirs (Photo2).

Some of the flora and fauna species found within sites or in their vicinity include threatened and
endangeredpecies. For example, both the hippopotamus and the crocodile are considered sacred

animals. These sacred species are protected by local communities within, but also outside sacred

forests. Thirdly, as landscapes that have been carefully managed owrdeven hundreds of

years, sacred forests6 ecosystems and species ass
areas currently included in Beninds system of PAs
by which they are surrounded. The daity of forest species within the sacred forests (DBH equal

or greater than 10 cm) varies from one forest type to another and between 3 and 55 species (Sokpon

and Kokou 2006).

Some sacred forests are connected with other natural ecosystems and/@dpanéecthrough
ecological corridors, gallery forests, rivers and water bodies creating biological connectivity and a
spatial/ecological network (Lokossou 2010)

Moreover, sacred forests generate other ecological benefits, some of which go beyond the area
immediately covered by the sites. These include the protection of water sources (Photo3), barriers
against soil erosion, safeguarding of soil fertility and carbon sequestration.

Biodiversity conservation in Sacred Forests

In Benin, some species of treesamimals are sacred and therefore protected. A sacred tree is tied to
a practitioner for his entire life (Sokpon and Kokou, 2006). The believer identifies with the qualities
of the sacred tree: for example strength and greatness of the baobab, the splevidn(Milicia
excelsa, etc). The sacred species vary from one region to another. For example, some species of
python are sacred in certain parts of the south but not in the north. Sacred forests are rich in
biodiversity. These resources are used bgllpopulations for many purposes (Table 1).

Photo2: A century year old tree in a sacred forest producer of seeds. Photo3: A water source protected by a sacred forest

Table 1 Sample of some important biodiversity foun8acred Forests

Medicinal plant species Known uses in Benin

Ichornea cordifolia(Schum. & Thonn.) Mll. Arg. insomnia and jaundice
Anthocleista nobili€. Don rheumatism

Bombax brevicus muscular strains and broken bones
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Cochlospermum planchortifook. f. ex Planch.

gynecological maladies

Combretum micranthui@. Don

antirmalaria

Crateva adansonDC.

antiseptic effects, among other uses

Morinda lucidaBenth.

malaria and hypertension

Newbouldia laevi¢P. Beauv.Seemann ex Bureau

cough, toothache&onjunctvitis and dysmenorrhea

Holarrhena floribundaG. Don) Dur. & Schinz

genital infections

Pavetta crassipes. Schum.

antirmalarial and diuretic

Pavetta corymbos@C) F.N. Williams

weight gain

Rauvolfia caffréSond.

neurological sedative alstsed against mental
diseases

Spondias mombih.

gynecological, obstetrical and zootechnical
medicinal features

Voacanga african&tapf

hypertension

Xylopia aethiopicgDunal) A. Rich.

aromatic tree with several uses including insectig

Milicia exceba

Fecundity control

Khaya senegalensis

antirmalaria

Sacred Animal

Known uses in Benin

Colobus vellerosus

It is believed that the Blaeandwhite colobus can
forewarn villagers of upcoming unfortunate even
such as drought, disease or death, antherefore
not hunted(primate, threatened by habitat loss)

Osteolaemus tetraspiandCrocodylus cataphractus

The West African dwarf crocodile and the African|
sharpnosed crocodile are sacred animals within
traditional beliefs. They are worshiped bilagers
and never hunted. The
wetlands and streams imposes a temporary ban
fishing

Python

Many species of pythons are worshipped in
southern of Benin

Hippopotamus amphibus

Also a sacred, worshipped animal, believed to
providevillagers with abundant fish catch.

Although detailed and systematic surveys of biological resources found in sacred forests are still
lacking, there is sufficient evidence in existing studies that sacred forests have higher concentrations
of useful,rare and threatened plants (e.g. Garcinia kola) and animal species (e.g. Psittacus erithacus
and Colobus vellerosus) per unit area than what would be usually found outside sacred forests and
their area of influence. Among the identified biodiversity inrsddorests are also numerous

medicinal plants, large trees considered sacred and several fruit trees, which attract avifauna and

other wildlife.
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Threats, pressures on sacred forests

In the last decades, traditional slasittburn farming practices haveén replaced by more

intensive agricultural methods and by commercial crops, especially, cotton, cashew nuts and palm oil.
As it usually happens, such changes affect peasants, increase the pressure on the remaining natural
resources, reduce the size offsirremnants, affect their structure and composition, deplete game
animals and create ever smaller forest fragments. When gallery forests connecting these patches are
destroyed as well, these forests start an inevitable slide towards ecosystem degradation

biodiversity loss. Although many of the sacred forest of central and southern Benin have been
preserved because of their cultural and religious significance their present condition as remnant
samples of the original forest cover is precarious. In ¢iithern part of the country the conditions

are better because sacred forests are larger, connectivity with other natural areas functional and the
forest stewardship function of traditional authorities relatively strong. The following are the major
factorsaffecting the viability of sacred forests and the survival of biodiversity within them.

| Legal status within the PA system. Presently sacred forests as communal lands are not part
of the official public forest domain. As the power of traditional autharitig¢hin the
community is weakening, sacred forests are threatened and biodiversity lost. Providing a
legal framework within the protected area system of Benin will go a long way towards
legitimizing conservation and forest management efforts, strendtbesotial position of
traditional authorities and reverse resource degradation and biodiversity loss.

I Weakening of the power of traditional authorities. Traditional authorities in charge of sacred
forests-and especially those whose authority derives filoenpractice of voodoo rituals and
the enforcement of ancient taboos, are increasingly being challenged by the social and
economic status conferred by modern religions, the loss of followers, the questioning of
secret societies and rituals. In such casdmos are difficult to enforce, the social status of
voodoo priests is eroded and the power of local kings diminished. As a result of the public
decentralization law, municipal authorities are to assume responsibility for the management
of forest resoure (including sacred forests) located within their jurisdiction. Communes do
not have in most cases, the technical capacity and financial resources to assume the role of
forest managers. Moreover, for political reasons municipal governments also tenidito avo
confronting traditional authorities on the use and conservation of sacred forests.

I High demand of forest products: Fuel wood is the most important household energy used by
the rural populations. Charcoal is used extensively in urban centers of Besess to
forest and wood resources has become a conflicting land use issue, while the increased
economic importance of fuel wood charcoal and timber, has escalated pressures on
remaining forest stands, woodlots and sacred forest. Some tree species|yrpviteacted
in sacred forest or as sacred species are currently logged (Photo4)

| Land pressures: As commercial crops expand and the rural population grows, the demand
for farmland and human settlement continues to increase putting pressure on remaining
forest areas. Whilst in some areas land is generally available, the soils within forests are
considered richer than on the outside, thus conversion of this land to crops is seen as
advantageous. Where controls are weak, sacred forests are logged, amdl ithedaverted
for other uses such as agricultural, house construction, etc.

| Bushfires are a constant menace to forest resources in the savannah region of Benin. These
fires are usually set by people for a variety of reasons for example: (a) hunténg lpuass
to drive small animals into the open, (b) herders setting fires to encourage a new flush of
grass for their stock, (c) farmers engaging inqargotive burning to protect fields, groves
etc. and (d) farmers creating ash to fertilize-igelding ils. Whatever the reasons for
bushfires, they are a threat to savannah forests affecting the herb, shrub and understory trees,
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decimating wildlife, destroying the microbiology of soils and ultimately destroying the
forest completely. As sacred forests @@e smaller in size and the forest structure more
open they become easy victims of-ofitcontrol bushfires thus affecting their lotgrm
ecological viability and reducing ecosystem functions.

| Threats to the local biodiversity: In some sacred forestotattree species are replaced
by exotic fast growing species (Tectona grandis, Eucalyptus, Acacia auriculoformis). In
other cases, sacred forests are invaded by invasive species such as Azadirachta indica or
water jacinth (Photo6).

Institutional, Policy and Regulatory Context

According to the national forestry law, the sacred forests belong to thgubtio domain which

includes collective or community properties.

The law on decentralization extends the authority of the municipal governments dartols!|

including collective property, community lands and sacred forests, located within the municipal

limits. Most municipal governments however, recognize the special status of sacred forests and tend
to respect the tr ad ghtsiorotimease arad condergatian ofithese fdrestsnThee st r a |
institutionatpolitical context of most sacred forests is further complicated by the fact that many
mayors derive their political power from informal alliances with traditional authorities, local kings

and voodoo priests. In addition, most municipal governments are unprepared to take on sacred forest
management and prefer to share this responsibility with traditional authorities, especially when local
kings and village chiefs are still active. In thisjpct, municipal governments will play a

coordinating role and work side by side with traditional authorities in the management and
conservation of sacred forests.

Challenges and strategies to achieve sustainable management of sacred forests

Facing thencreasing degradation of sacred forests, strategies to achieve sustainable management are
undergoing implementation. The main challenges are identified and appropriate solutions are defined.

Challenge 1) Sacred forests have no legal framework undehwhea resources and biodiversity

can be protected.

The failure to clarify property or usufruct rights may create disincentives for the good stewardship of
resources that provide the basis for sustainable livelihoods and the sustainable use of hjodiversit

within sacred forests and the surrounding areas. A legal framework on the sacred forest as part of
Beninbds protected areas system is being el aborat e
attention by 1t he c outhdsubjedtsfpdbla intergentioryandefimancng.r i t i es a
This will help all the stakeholders to implement conservation actions and protect forest resources
within the institutional and |l egal framework of t

Challenge 2) Capagitbuilding of sacred forests owners and managers and other stakeholders
Faced with the weakening of traditional leadership and the religious practices associated with the
conservation of sacred forests, reversing current religious and cultural trentadgbirvable. But
implementing forest conservation mechanisms which strengthen the forest manager role of
traditional authorities, and other stakeholders is doable. This support will in turn, lead to stronger
stewardship of forest resources resultingiodlversity conservation. Allowing the National Forest
Administration (NFA) to work closely with traditional authorities and engage them directly in forest
conservation will reinforce the legitimacy of their authority-&gis the community. This objectv

is be achieved according to: (a) the degree of erosion of traditional authority, (b) the amount of
perceived benefits the community derives from sacred forest conservation and sustainable use, and
(c) the level of collaboration among the NFA, the my@tauthorities, community groups, and the
NGO. The challenging aspect of this process will be to design and carry out implementing
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arrangements that will enable traditional authorities, municipal governments and national forestry
entities to work togethéowards the effective stewardship of sacred forests.

Challenge 3) Over exploitation of sacred forest resources

In order to counteract the threats derived from uncontrolled harvesting of plant material for

medicinal purposes and for firewood and cha@aet of actions aims at producing such products

in the buffer zone of sacred forests with community participation. The National Association of

traditional healers has embarked with support from the Ministry of Public Health of Benin, in the
establishmet of f@Abotanical gardenso specifically devot
traditional medicine. In addition the legal framework for sacred forests will help to define a

consensus on resource exploitation.

Challenge 4) Increased povertydafood insecurity in the local population increases pressure on the
sacred forests resources.

To reduce poverty and food insecurity in the local population, appropriate income generating
activities will be developed such as private plantation, promotioomftimber forest product etc.

The threats on forest resources will be addressed through a comirasety strategy of
communication and environmental education led by traditional authorities in collaboration with
forestry agents and municipal authoriti€ge contribution that sacred forests in Benin can make to
the sustainable use of biodiversity will be capitalized.

Conclusion

Through the project Incorporation of Sacred Forests into the Protected Areas System of Benin some
actions are implemented 119 clusters of sacred forests in Benin. The project objective is to promote

the sustainabl e use of Beni nosmasgedcorsdrvaionr est s as
areas incorporated into the national system of protected areas.

The project is suppodéo help to avoid further loss of biodiversity contained within the sacred

forests of Benin by establishing an institutional framework for sacred forests, including the clear

definition of roles and responsibilities for their management. Similar actienseaded for the

numerous remains sacred forests in the country.
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Title: Facilitating stakeholders and community involvement in a Satoyama landscape

Organisation: Nomi Satoyama Conservation Society
Theme:Others
Keywords:community, natural resources, neglected field, partnership

Summary

The Satoyama region in Nomi includeamed forest, secondary forest and paddy fields, which

include many rare and endangered species, and which have been relatively unaffected by
development in recent decades. Basic management of planted forests has been maintained, but with
the aging populain, maintenance of woods and many agricultural fields has been neglected.

The Nomi Satoyama Conservation Society(NSCS), works to promote the protection, support and
managed use of the Satoyama area resources. It has organized tree planting and &gestenan
projects, conducted natural farming methods research, opened the Satoyama Nature School, and is
working to preserve such traditional local crafts as chaima&ing. The NSCS has also helped to
promote pesticide free agriculture, and partnershipsden people in the Satoyama areas and

people from the urban areas who are encouraged to rent and cultivate abandoned agricultural land at
low cost.

Creating regular opportunities for exchanges between the NSCS members and local residents has
helped bmg community support to the Satoyama area promotion activities, despite initial resistance
from local communities to land cultivation by outsiders or activities that invite many people to the
area. The NSCS has established strong partnerships with thogarS8a communities, and wishes to
continue to expand its support for projects and activities that suit the local communities.

Outline of the Region

Nomi Citybés Satoyama area is | ocated in the cente
Ishikawa Prefecture. The area to the east of Nomi is an alluvial fan sandwiched between the Tedori

River flowing from the Hakusan mountain range and the Kakehashi River; the gentle sloped hilly

areas of Nomi stretch out to the Hakusan mountain range. Thef@lona is located 20 km south

west of Kanazawa which is the capital city of Ishikawa. To the north of Nomi lies the river Tedori
(HakusarCity/Kawakita Town), while to the south lie hilly areas; the Nomi Hills (50 ~ 400m

Satoyama) lie in the east and thlban areas of Nomi lie in the west, all of which are a

part of Nomi 6s Satoyama region. Komat su Airport i
km from Nomi; Kanazawa city is also just about 20 km from Nomi. Since

Nomi is situated so convenientlipse to the neighbouring towns, out of the total number of salaried

persons, the percentage of people employed in secondary industries is 42.1 %, while the percentage

of those employed in tertiary industries is 55.9%.

In 1995, before the multiple town nger and creation of Nomi City, the combined population of

three towns (Neagari, Terai, Tastunokuchi) was 42,033. At the time of the merger in 2005, the
population was 47,689 and in 2009 the population stood at 48,634. It is estimated that the population
will rise to 52,000 by 2026 (Nomi City Urban Planning Master Plan, 2009). Out of the population of
48,634, the population in the Satoyama areas amounted to 3,763 (as of April 2005); thus, the
Satoyama population only amounts to 8% of the total populatiochvigiquite small when one

considers the size of the Satoyama area in proportion to the total area of the City. The total area of
Nomi City is 83.85 km2 and Satoyama area is 45 kmz2, thus amounting to 53% of theetot@har
breakdown is as follows: Cutated LandE19.20 ki ; ForestsE35.64 kn&; Residential Ared&

10.39 % krd; Other: 18.62 ki(1st Nomi Comprehensive Plan)Manufacturing industry is
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Nomii s key industry and there are a number of electronic parteatié manufacturing plants
located h Neagari district which faces the Japanese Sea; these manufacturing plants make use of the
underground water of the Tedori River.

The breakdown of Nomi 6s tot al production amount 0
follows: agricultural production: 2,160,0@00 Yen (Agriculture, Forestry and

Fisheries Department Statistics, Hokuriku Agricultural Administration Bureau 2007);

i ndustrial goods shipment: 252,960,000, 000 Yen (I
Survey Report 2008); retail/whalale product sales

: 51,710,000, 000 Yen (lshikawa Prefectureds Comme
Commerce Statistics Survey Report 2007).

Natural Environment of the Region

The average annual temperature of Nomi City is 14.1 C°and the city gets an averadjeaamall

of 2,135. 4 mm. The summer in Nomi is hot and winter brings a lot of snow, which is typical for
areas situated by the Japanese Sea.

The Satoyama region in Nomi has a number of secondary nature areas such as planted forest,
secondary forest aselV as paddy fields and it is possible to see some rare animal and plant life in
this area. So far 1036 types of plant have been identified in Nomi, consisting of 295 trees and 741
herbaceous plants (Nomi City Plant Survey Report 2008), out of whicle @#hdangered species.

The northern and southern habitat limits of many animals found on the Japanese

Archipelago overlap in the area of Nomi and consequently the vegetation is also rich in the area.
Some of the unique animals identified in the Satoyamasanclude the umbrella species of Asiatic
black bear, serow or raptor species such as osprey, owl, Japanese

which is designated as Natural Monument, or the wild boar which has been the cause of damage to
human communities in recent years and so onrd@ason behind such rich natural environment is

the fact that there have not been any major development projects in the Satoyama area after the high
economic growth period and the volume of secondary natural area has not changed in last 30 years.
However, he lack of management has been conspicuous at the same time and it is evident in the
abandonment of paddies, vegetation transition, and death of pine trees, oak trees as well as in the
rising phenomenon of increasing size of miscellaneous trees.

Local Resources of Satoyama Region
Utilization of Satoyama Resources after WW |l

Nomi 6s Sat oyama ar e-@lass$river of Tedooi and mguntanisteeants oftthe e A
Kakehashi river system and the Satoyama resources are used mostly by the sat(rekidertal

areas and paddy fields). In the hilly areas sandwiched between the mountain streams and SATOCHI,
there are planted cedar trees in the lower grounds, and coppice along theridge of the higher area..
Rice paddy cultivation in the Satochi areaaied alongside mountain streams has a long history;
however, due to shortage of people, in recent years, the cultivation work is carried out by agricultural
corporations with the help of large machinery. In spite of this, there are certain commuitiities in

area where the entire cultivation land is found abandoned owing to reasons such as lack of sun light,
wildlife nuisance, shortage of successors, etc.

Until about half a century ago, people used to make charcoal as they moved from one place to
anotheiin the forest and those traces can be found even today; however, in recent years the
traditional mobile charcoal kiln style has been replaced by a fixed charcoal kiln. Today, there is only
1 professional charcoal maker left in the city and there is okily left in the city. Today there are
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very few old houses left with traditional irori (sunken hearth cut in the middle of the floor) or that

use kitchen stoves and as a result of this, there has been a sharp decrease in the use of forest
resources requed to produce heat energy and people rarely use fallen leaves as a compost; this has
led to a lack of circulation of forest resources and the forest management.

Use of Satoyama Resources and Its Effects on the Ecosystem

Nomi 6s Sat oy a mashaprineraase irhtree agng [goputation. i the short span of a
quarter of a century, the general aging rate for this area has jumped to

26.9% from 13.3 %. In 5 out of 17 Satoyama communities, the rate of the aging population has
exceeded 30 %, while accang to statistics the rate has crossed 46% for one community, making it
practically a fAmarginal communityo. Due to an
significant lack of maintenance of woods and many of the satochi fields or paddied iodhe

valley also lie abandoned.

Due to the derelict fields and mountain streams, there has been a decrease in human traffic as well as
a sharp reduction in agricultural pesticides; however, it has been found that as a result of this, the
numbersot r i ti cally endangered Abeds

Salamander have increased.

Based on the national and city policies, the management of planted forests (cutting certain portion of
trees) is being carried out actively and the condition of planted forests in Nomi is quitesgood a
compared to similar forests in other cities or towns (40% of planted forest was thinned out in 2009).
However, the use of heavy machinery in managing such planted forests can pose a threat to the
habitat of animals, some of which are designated as mdrtharefore it is necessary to have a

minute assessment of the environment. Although the management conditions of the planted forests
are better in comparison as mentioned earlier, such management is limited to simple care or looking
after. The environmértannot be said to be ideal for the ecosystem since there are a number of

problems such as decrease in the amount of snowf g

population, multiple incidents of crop damage by wild boars, appearance of blesknbha
Satochi or residential areas and so on.

Utilization of Regional Resources of Satoyama Area / Ecosystem Conservation Activities
In 2010, N o mi city drew up a plan called ANomi

carrying out measures redak to conservation and creation of environment; thetlseiime of this
pl an was fAprotection and nurturing of the rich

Ci

n

Sat oumi & Satochi and its beautiful | andscapeo.

through a number ofaé8ochi and Satoyama preservation activities such as: 1) Protection of rare
species and conservation of ecosystem, 2) Promotion of development of forest and Satoyama, 3)
Supporting forest/Satoyama conservation activities carried out by NPO, 4) Suppariinge&o
efforts to restore abandoned cultivation | and
5) Promote and support use of forest resources as natural energy, and so on.

or

~
C

1

N o mi Satoyama Conservation Society (Nomi b6s Satoya

Backgound behind the Establishment of the Society

The two trends of depopulation in secluded places in mountains and aging population have not
changed in Japan and the issues such as rising cases of abandonment of arable land and destruction
of mountain forets have become serious social problems; these problems exist in the secluded
mountain areas of Nomi as well and they have become important topics of debate for last 25 years.

In February 2006, Nomi City proposed the establishment of a Satoyama Promgticrafisn with
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the purpose of revitalizing Satoyama areas and held a meeting with 19 Satoyama communities
concerning the issue.

Upon this proposal by Nomi, 6 officials including the first chairman of the Association

(2006 ~) took the lead in formulatinge out |l i ne of the associationds a
structure. In March 2006, the association organized a Satoyama

Promotion Forum aimed at local residents and this forum helped people understand the gravity of the
situati on i raardas asiwélisas rBadd tleem eeatize the need for the revitalization

activities for the region. This forum also established a solid foundation for the Satoyama Promotion
Association, which later came to be called as

Nomii s Satoyama Fan ClubNomi Satoyama Conservation Society

Outline of the Organization and Its Activities

(June 2006, at the time of its establishment)

Members: Executive officials: 4; Directors: 18; Ptémie staff: 5

Activities: Charcoal kiln makingNature Walks (4 times), Development of a nature trail route;
Mushroom inoculation, Satoyama craft (making of kanjiki : Japanese traditional style snow shoes),
publication of information journal

(Year 2007)

Members: Association members: 96; 3 organizesti@ industries, 4 executive officials,

21 directors, 1 permanent staff and 7 {piane staff

Activities: Charcoal making (3 times); Tree planting & forest management project for planting
mushrooms (twice); Fallow field regeneration (grow edible wild g)an

Creation of 3 nature trail routes; Production and sale of firewood; Citrus fruit fields revitalization
work; Hokkori Festival; Nature walk meap; Construction of a website; Information magazine
publication

(Year 2008)

Members: 145 Association membg5 organizations; 4 industries; 4 executive officials;

19 directors; 3 permanent staff and 8 fiane staff

Activities: Charcoal making (10 times); Tree planting & forest management project (13 times);
Fallow field regeneration (3 times); Nature watkeetup (4 times); Satoyama

Nature School (6 times); Citrus fruit fields revitalization work (3 times)

(Year 2009)

Members: 137 Association members; 5 organizations; 7 industries; 4 executive officials;

16 directors; 3 permanent staff and 8 fiane staf

Activities: Charcoal making (10 times); Tree planting & forest management project

(18times); Fallow field regeneration (4 times); Experimental cultivation based on natural farming
method (11 times); Citrus fruit field revitalization work (3 times)

Satoyana seasonal vegetable market (9 times); Nature walksupdéttimes);

Satoyama Nature School (6 times); Satoyama Nature Classroom (12 times)

Outline of the Activities
Nomi Satoyama Conservation Society (hereinafter NSCS) aims at the regional reigitatizat

Satoyama areas. The Societyds activities have 3 n
1) AProtect : Traditions, Cul tur e, Natur eo, 2) Ut i
Technologyo, 3) fADeepen: Nature Experience and ENn

The main Society activities cam lcategorized into 4 types as follows:

1) Conservation and regeneration of Satoyama; 2) Cooperation and support of
Satoyama community activities; 3) Creation of industry using Satoyama resources; and
4) Environmental education and human resource develdpmig Satoyama resources
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NSCS carries out a variety of activities. The Activity Report of 2009 mentions a total of 82 activities
and if one takes into consideration the preparation, preliminary inspectiogveostwork, etc.,

then it would be cleahtt sometimes the Society conducts a number of activities in the same week.
These various activities are supported by an amblebarganizational structure which enables a

single member to be a part of multiple organizations and contribute to the gifawiitiple

organizations (an organization does not necessarily grow and there are organizations that decline or
perish naturally). As a result, a number of activities, ranging from recreation t@aEagsional

levels that are planned by groups underwubrella organization have been increasing.

Principal Activities
There are 5 main activities that our Society has been continuing since its inception.

These activities are: ACharcoal Maki ngo, AFall ow
resdent s o ;onfA HExmpkes i ence & Exchange Activitieso, and
Ever since its inception, tbeenthesefféctivetilgaidnofgoal of
Nomi 6s Satoyama resources (especially deciduous &
The Society started its activities with making of
start from a point that would be the pointoftdésnat i on i n the endo. I'n the |

has conducted Professional Charcoal Maker Training Classes; students who graduated from this
class set up a charcoal making group called
O-sumikai (Charcoal Association) and this group has carriedloartcoal making 20 times in 2010.

Although Nomi has many Satoyama areas which are rich in nature, if one takes a closer look, one

will find that the area from halfway up the mountain has been left neglected for almost half a century
and it has turned intan unmanaged deciduous bréeaved forest; one can also find many large

sized beech and red pine trees that stand decayed or have fallen to the ground. In order to regenerate
such a Satoyama environment, a number of forest management activitiesiageocsby local

residents. Since its establishment, the Society has also been involved in activities such as managing
(by removing weed and thinning) the walking trail, encouraging mushroom planting, producing
firewood, etc. In 2010, these activities wearried out on the 1st Sunday and 2nd/3rd Wednesday of
every month.

There are a number of abandoned cultivation lands, many of which are in the valleys of Satoyama

area where there is a rapid rise in aging population. NSCS considers such abandeag&drcidind

as a Satoyama resource and one example of utilization of such land is Tedmimavhere local
residents and other volunteer citizens practise F
cultivate edible wild plants such as udo (Araliadada) and taranme (Aralia spinosa) since such

products find it difficult to reach the markets. One of the goals of such an ownership cultivation

system is to encourage land owners from outside the town to come to these communities and have
exchanges wit the local people (increase people to people exchanges); since the goal is to increase

people to people exchanges, this ownership system expects the owners to manage their lands by

themselves and in exchange of their time and efforts, ownership chaegexst high.

In 2009, a group called Fog&gri School, with a focus on research in natural cultivation was
established. This group rented abandoned cultivation land from the local people and started growing
vegetables.

In 2010, as a part of its CSR adiizs, an agricultural implements and machine maker started its

regeneration project on a 1.4 ha abandoned cultivation land in Tsotswio; in 2011, this land will

be cultivated as a citizenso6 far m. Sjitsce this | an
believed that the soil will not have any agricultural pesticides residue and future cultivation does not

foresee the use of any pesticides.
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There are a number of hapols activities that are expected to promote exchanges between people in
the Satgama areas and from the urban areas. It is hoped that such increased exchanges will help
preserve and pass on natural environment, history, culture and traditions of Satoyama area. For
instance, some of the main haraisactivities that NSCS has been cartihg from its year of

inception are as follows:

Snow Hiking in kanjiki (Japanese traditional style snowshoes) which involves
making oneds own kanji ki and wal king on snow,; Sat
every year on a regular basis;

Nomi Hokkori Festival was started in 2007 with the aim of revitalizing
Butsutaijimachi which has the smallest population (9 households with 30 people) in the city.

In 2010, which was the 4th year of Hokkori Festival, we organized this festival in collabavétion

Tokai do Hokkori Mat suri of Ritto City in Shiga Pr
Hokkori Festival is growing steadily every year and the number of visitors to this festival has risen

to 2500 from 1000 in its first year, with the number of stalls also going up eoakigto 40 from

11 stalls.

The Nomi Satoyama Nature School began in the 2nd year after the establishment of

NSCS, with the purpose of giving a fitsand experience of environmental education to young
children through play and games in Satoyama suringadDaylong activities are held-8 times a

year and overnight camp programs are organized once a year, while keeping in mind seasonal
suitability of Satoyama. Thanks to the improved recognition of Nomi Satoyama Nature School, the
number of applicationseceived for the camp program was almost double the capacity number, as a
result of which the ®lay camp was organized twice in 2010.

The environmental education activities conducted in 2010 were as follows:

June: Walking trail maintenance work, plantofgsweet potato;

July: Exploring animal life in fallow fields;

August: Camp, Aquatic life survey of rivers in Satoyama, Woodwork;

November: Exploring animal tracks in Satoyama; Sweet potato baking with fallen leaves;
February: SnovHiking in the snow cowed Satoyama;

March: Making pizza using edible wild life plants with children and their parents

Other Activities

Satoyama Nature Classes: A personnel training program aimed at cultivating local leaders from

among the local citizens. NSCS hopes that thndbg program people will be able discover a

number of regional resources by themselves as t he
also put into practice resource planning and management in order to use these resources more

effectively.

CitrusFruit Field Revitalization: Citrus fruit fields which are not cultivated any more, are rented free
of compensation under the S&naged Ownership Farm Scheme; the scheme mainly involves
activities such as removing weeds twice a year, pruning once endngpe meetings (local residents
and the owners).

Nursery in Woods: Satoyanmalated activities are organized thrice a year (summer, autumn, winter)
for participants in collaboration with a private nursery school.

I Healthu p Hi k e 0 -HikiBgpis omysnizedhta promote health and health management as a
part of the collaboration with a general hospital in Nomi. We also

carry out blood pressure and blood oxygen level monitoring before and after the hike, as well as
counsel ling conc e armihgoumexeocises Greler theesapervidion af a sporter
trainer as part of this activity in order to differentiate our hike program from other similar programs.
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Regional Revitalization through the Use of Natural Resources
Industrialization of Society Acities

Our Society believes that in order to preserve a favourable condition of secondary natural
environment of Nomi 6s Satoyama which is a soci al
continue activities focusing on Satoyama conservation and regjene as well as regeneration of

abandoned cultivation land or other activities focusing on

Satoyama awareness programs through projects such as Satoyama Guide Hike or Satoyama Nature
School.

In order to continue activities mentioned above, it is ne@cgde improve present activities even

further and try to make them unique while trying to increase income through a participation fee at
the same time; moreover, it is also possible to regenerate a fertile cultivation land and sell its harvest
by using rgional resources of Satoyama forest as a source of bio energy and by effective utilization
of abandoned cultivation land; the income gained in this way can be returned to the region in some
form or the other.

The biggest goals of NSCS is to create a gysthich is beneficial to people who contributed

through their physical labour or through their regional resources and also to commercialize Society
activities; we feel that our goal will be realized when it will become possible to sustain such
industrializd activities.

From an increase in people to people exchanges to an increase in residential population

A variety of activities organized by NSCS have helped increase people to people exchanges in the
Satoyama area as compared to 2006 and earlier. Eandes the number of visitors to the Hokkori
Festival has risen to 2500 from 1000 at the start and out of these 2500 visitors, 40 participants came
from outside the Ishikawa Prefecture.

However, the awareness towards such activities among local resgdeotsery high and there are

people who are opposed to activistsd entry into
sale of vacant houses or land lots.. One of the reasons for this is that although there are regular

exchanges between the NS@8mbers and other participants, there are not enough exchange

opportunities for local residents to interact with outsiders. The other reason is that because of the

aging population, younger population is usually preoccupied with community events (gndugrwo

traditional events) and even when NSCS asks community members to participate it is difficult to get

their cooperation.

There have been inquiries from participants coming from outside the Satoyama area about vacant
houses and the possibility of refding to Satoyama areas.

Reforming Local Residents®d Awareness

NSCS has managed to establish strong bonds with 3 out of 19 Satoyama communities through the
Societybdéds regular events and activities. These 3
highest aging population rate in Nomi, 2) Butsudaigichi which is the smallest village community

and 3) Nagatakinachi which is an important center of Takinami Field.

Tsubono is located at the meeting point of two valleys and the main portion of @uitieetd was

situated along the river side in the valley, however due to factors such as lack of sunshine, damage
by wild animals and aging population almost all the land has become derelict. Since 2006 we began
considering the possibility of using suchdito grow edible wild plants which only have minor
circulation volumes in the markets.
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There were both Yeas and Nays in the local community but fortunately a voluntary association called
Tsubono Sugin&ai was formed which mediated between the local eetgdand NSCS and it was
decided that a part of derelict cultivation land will be used to grow edible wild plants through an
ownership system. Since then a Sansai (edible wild plants) Festival is celebrated every year in early
spring where land owners atwtal residents mingle with each other.

As mentioned above, when a plan was proposed in 2010 to regenerate 1.4 ha cultivation land that
was lying derelict, some people welcomed the idea of having outsiders in their community since they
believed that theivillage community would not change unless people from outside the town came to
their community, which proved that local people were becoming more receptive to outsiders.
Moreover, there are some outsiders participating in Miziai group which is respaible for

managing a breeding program of loach on the site of regenerated abandoned land.

Butsudaijjmac hi i s Nomi 6s smallest community with 9 ho
6 smaller villages (aza) were reorganized to form Satokawa villageasently) Komatsu City and

in 1907 Kokuzo village (located in the south of Satoyama area) and Yoshikawa village (located in

the north of Komatsu City) merged to make

Kokufu-aza Butsudaiji. In September of 1934, Mukuroji Tunnel was opened which limed t

Satoyama area (north side), thus leading to a shift from Kakehasksideetcommunity life to

present day Nomi Kokuzo distristde community life. Due to these changes, the village children

also had to transfer to Wakdinjo Elementary School from KehashiJinjo Elementary School, thus

weakening the bonds with 6 aza of present day Komatsu City.

In 1956, 3 villages, namely Kokuzo, Yamagami and Hisatsune merged together to form
Tatsunokuchi Town and in year 2005, towns of Tatsunokuchi, Terai andriNe&gged to form

Nomi City, thus making Butsudaijnachi the southernmost village of Nomi, with the tunnel

connecting it to the urban areas of Nomi. In 1991, spriatgr was discovered near Kannon Temple
situated at Mt. Yarimiz&kannon which is locatedase to Butsudaiji; afterwards, in September 1996,
Nomi City built YarimizuKannon

Reisutdo (Sacred water basin). Moreover, in August of 1998, the New Mukuroji Tunnel was opened,
making it convenient for vehicular traffic. At present, every day 300 ceas) @verage come to

Butsudaiji to draw the sweet, fresh water from the Kannon water basin.

In order to make use of such resources, NSCS came up with an idea to organize the Nomi Hokkori

Festival. At first, local people were not very enthusiastic ab@tdba and they did not want to

hold this festival for more than 1 year, but since then this Festival has already been held for 4 years!

In fact, at the last review meeting, local people had some very enthusiastic inquiries about the
festival tsuwih lasbefnwhhae main theme for the next ye
make the festival even more original and uniquebo
standardso and so on. Besides such Iddikesoiogen ve f eedsyl
a café in the village after they have retired; thus, it has become clear that increasetbgepée

exchanges is helping the revitalization of the region and this has changed the attitudes and level of
awareness of local people.

NSCSplans to propose and support projects or activities that suit the respective village communities,
after consulting them with the local residents; NSCS hopes that such efforts will not only help

PN

change | ocal residents6 mdie.i tudes, but also raise
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Summary

Agrobiodiversity, or agricultural biodiversity, includes all the compsef biological diversity of
relevance to food and agriculture, as well as the components of biological diversity that constitute
the agro ecosystem: the variety and variability of animals, plants and micro organisms, at the genetic,
species and ecosystdevels, which sustain the functions, structure and processes of the agro
ecosystem. Indigenous and traditional agricultural communities throughout the world depend on, and
are custodians of, agrobiodiversity maintained within agricultural landscapaghhrarious forms

of traditional resource management. These communities are coping with an increasing number of
interlocking stresses that result from different aspects of global change, including the problems
related to population increase, insecure drahging land ownership, environmental degradation,
market failures and market globalization, and protectionist and inappropriate policy regimes and
climate change (Morton, 2007).

Climate change presents a major concern, often interacting with or exaeexasting problems.

It makes new demands for adaptation and coping strategies, and presents new challenges for the
management of the environment and agro ecosystems. Discussions on global policies related to
climate change have largely disregardedphientially negative effects of many of the proposed
policies on indigenous and traditional agricultural communities and their livelihoods and rights.
Agrobiodiversity has also been largely overlooked in discussions on climate change, despite its
importane for the livelihoods of rural communities throughout the world and for the development of
adequate adaptation and mitigation strategies for agriculture.The Intergovernmental Panel on
Climate Change (IPCC) report (Adger et al., 2007) ignores the rolgarsdy in production

systems and the central role that agrobiodiversity will have to play in both adaptation and mitigation
at the country, landscape, community and farmer levels. Indigenous and traditional agricultural
communities are adapting to charagel are developing ways of strengthening the resilience of
agricultural landscapes through various local strategies based on the protection of traditional
knowledge and agrobiodiversity. The approaches being adopted include the use of centuries old
traditional practices (e.g. the forest management of indigenous Hani people of Yunnan province in
China, and 3000 year old Cajete terraces and the associated agricultural system in Mexico) and their
adaptation to changing conditions, as well as the developmeaid@ption of new approaches.

Over the past two years the Platform for Agrobiodiversity Research has been collecting information
on the ways in which indigenous peoples and rural communities have been using agrobiodiversity to
help cope with climate chge. The information comes from over 200 different stories, reports and
articles from many different sources . Here we present an analysis of the information and identify the
most important adaptation strategies adopted. We also set out some of thewtzdgh in

agrobiodiversity can be used to help improve the adaptability and resilience of the farming systems
managed by rural communities and indigenous peoples around the world. A conceptual framework
was designed to enable the review of a wide range of cmityrdevised strategies employed in
agricultural ecosystems and landscapes in different environments (mountains, drylands, forests,
wetlands and coastal regions). The results of the review elucidate the intrinsic link between
adaptation and the protectiohecosystem, agrobiodiversity and traditional knowledge.
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Understanding adaptation

Together with increasing temperatures, climate change also leads to increasingly unpredictable and
variable rainfall (both in amount and timing), changing seasonal patiacthan increasing

frequency of extreme weather events, floods, droughts and .re. These can result in decreasing
productivity, changing agrecological conditions, increasing or altered patterns of pest activity and
accelerating rates of water depletioraoil erosion. The changes, and the responses of

communities to them, are many and varied in both nature and extent, depending on situation, culture,
environment (mountains, drylands, forests, wetlands, coastal}eagsystem, environment and
opportuniies. In order to understand and analyse the information an appropriate conceptual
framework was needed.

The impacts of climate change are felt at the level of the natural resource base upon which rural
communities depend, at the farming system level aaige level of individual species (Vershot et

al., 2005). At each level, communities employ a different set of actions to enhance the resilience of
local food systems. This grouping of activities into the ecosystem or landscape level, the farm level,
andthe species level provides a basis for the development of a conceptual framework for helping to
understand how communities use agrobiodiversity and ecosystem services to adapt to climate change.
Indigenous and traditional agricultural communities devéiepr local food systems at the

ecosystem or landscape level (or the system level) by managing ecological and biological processes
within the system. In this way, they construct niches, shape microclimates, encourage landscape
regeneration and influencergeflow. These management activities are often regulated by social
institutions, customary laws and cultural values, which encompass traditionscadogical

knowledge. Based on the feedback from the environment, the management practices are adjusted in
a way that supports the maintenance of the ecosystem, helps maintain agrobiodiversity and enhances
resilience to climate change (Salick and Byg, 2007). This type of adaptive management is perhaps
best understood by using a whole system approach, in Waddaptability and resilience of the

system and its components are determined by actions at different levels and interactions within the
system, as illustrated in Fig. 1. The system can be an ecosystem, for example a watershed, or an
agricultural landsqae spreading across ecosystems, for example an agricultural landscape consisting
of terrestrial and aquatic components.

Some studies r efecoltoogitchael dwhsoyl set ebns cacsi oa way of
adaptation in environments in which humare involved. Socio-ecological systems behave as

complex adaptive systems, in which the humans are integral components of the system seeking to
decrease vulnerability and increase resilience of the system through different management strategies
(Walkeret al., 2004). The vulnerability of such systems relates to the exposure and sensitivity to
perturbation and external stresses, and the capacity to adapt (Adger, 2006). In these systems,
resilience can be described as the capacity of a system to abswrbnedisturbance and reorganize

while undergoing change without losing its function, structure, identity and feedback (Walker et al.,
2004). The ability of the humans to influence the resilience of the system is referred to as their
adaptive capacity (@daptability). The material within the ageoosystem, including species

complexes, soil biota and traditional varieties, can also possess greater or lesser adaptability and
capacity to evolve and change in the face of changes in temperature, raiotfiadiraznvironmental
changes.

Figure 1-Resilience is enhanced through the activities at and between different levels within a system.
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Here we use this systebased approach to identify (i) the main adaptation strategies at the levels of
the ecosystem, ¢hagricultural system, and irt@mnd intraspecies diversity, and (ii) interactions

between the levels that contribute to the resilience of a system. A special focus is put on the social
and community dimensions of adaptation discussed in the sectitmvgirigl the results of the

analysis. The main patterns and approaches that emerge are illustrated with specific examples taken
from the cases studied.

Adaptation strategies ecosystenor landscapebased approaches

At the ecosystem or landscape level, aal#pn activities can reduce the impacts of climate change

and buffer their effects, reducing the negative impacts on humans and the environment. A variety of
projects have been undertaken to protect and restore ecosystems, rehabilitate degraded landscapes
and sustainably manage natural resources. These strategies appear to reduce vulnerability and
strengthen resilience of local food systems to floods, droughts, rising sea level and extreme weather
events. Examples from forest and mountain ecosystemsakagess, drylands and wetlands are

given in the following paragraphs.

In Nicaragua, Honduras and El Salvador, where climate change has exacerbated soil erosion and
watershed degradation, a forest landscape restoration project has been undertakemed tis ai

increase the resilience of tropical hillside communities by halting deforestation, restoring watersheds,
diversifying production systems and encouraging sustainable landscape management (lISD, 2003a).
In the Philippines, the Camalandaan Agroforestiters Association, a communibased land and

resource management organization, have undertaken tree planting and forest protection to reduce
sudden onrushes of water (during the rainy season) and depletion of water reserves (during the dry
season) (Equat Initiative, 2008b).

In the coastal regions of Asia and Africa, commutidged mangrove restoration has been

undertaken in Indonesia, Thailand, Cambodia, Kenya, Senegal and Zanzibar. Mangroves function as
a protection against storms and can help t@gati salt water intrusion, coastal erosion and floods.
Restoration of watersheds is helping to reduce vulnerability to climate chasgeated stresses in

a number of regions. In the drougitone regions of Maharashtra in India, rehabilitation of a

watershed ecosystem conducted on a miachment basis helped to improve soil conditions,

increase water availability, regenerate landscape and diversify agricultural production through a
number of activities, including water harvesting and the encouragefeatural regeneration

(ISD, 2003b).

In many cases, sustainable management practices have been revived and implemented to reduce
vulnerability and enhance resilience. In Sudan, a commbaggd rangeland rehabilitation project
aimed at increasing réience to drought by improving soil productivity through sustainable land
management, diversification of production systems, agroforestry and sand dune fixation (lISD,
2003b). In Tibet, pastoralists have engaged in the restoration of peatlands (Wetimdsidnal,

2009). Thousands of hectares have been restored by regulating grazing pressure and erosion. It is
believed that this will regulate the .ow of the Yellow and Yangtze rivers, thereby reducing flooding
and drought risks for the communities dotveam.

Improving the resilience of agricultural systems

At the level of the agricultural system, adaptation strategies include integration of trees and livestock
into production systems; cultivation of a higher diversity of crops (diversification) naprdved

crop, water and soil management. These are not usually carried out singly but are combined in
different ways depending on the ecology, needs of communities, availability of different materials
and the challenges faced. Most adaptation initiativelside the use of approaches based on
agroforestry and crop diversification, which are often combined with improved crop, soil (including
soil biota and nutrients) and water management. Adaptation activities include both the revival of
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traditional productin practices and the adoption and development of new techniques (e.g. a switch
to low input agriculture and the use of alternative ways of livestock management). Some examples
follow.

Agroforestry

Agroforestry is an increasingly important adaptationtsgyafor enhancing resilience to adverse

impacts of rainfall variability, shifting weather patterns, reduced water availability and soil erosion.

In Burkina Faso, to fight desertification and rehabilitate degraded land, trees are planted in the fields
andaround villages with a traditional water harvesting and soil improvement technique known as zai.
This technique, in combination with crop diversification and other techniques, through innovation
and experimentation, has resulted in the development ofegratted agrsylvo-pastoral system

with higher resilience to droughts (Taonda et al., 2001).

Home gardens and other diversityrich approaches

A number of adaptation case studies emphasize the importance of diverse home gardens in ensuring
the family foa supply in areas significantly affected by climate change. Examples from Bangladesh
describe two types of adaptation strategies for enhancing the resilience of home gardens. i drought
prone regions, the resilience of traditional homestead gardensigts&need through intercropping

of fruit trees with vegetables, smaltale irrigation and organic fertilizers (FAO, 2010a). In the
flood-affected regions, floating gardens have been created for cultivation of a mix of traditional

crops, including salinglerant vegetables such as bitter gourd, red amaranth and kohlrabi. The
floating gardens, in combination with alternative farming methods such as duck rearing and fishing,
are important source of food during floods (Haq et al., 2009).

Crop, soil and watermanagement

In arid and serarid regions, and increasingly in the gutipics and the tropics, soil productivity

and water availability have decreased due to a combination of climatic ammtimatic factors such

as ecosystem degradation and esgloitation. Improved management of soil and water within
cropping systems has helped communities to cope with these problems. In a number of adaptation
projects, traditional soil and water management practices involving diversified cropping have been
revived. Taditional knowledge is often combined with innovation resulting in better crop, soil, and
water management practices. The most common methods for the improvement of soil productivity
and water availability are a combination of: minimum soil disturbanegtdseeding or planting,

live or residue mulching, cover crops with deeper rooting crops including annual and perennial
legumes, micrecatchment water harvesting (e.g. infiltration pits and planting basins)-and re
vegetation. These are key elements atpces that have become known as Conservation

Agriculture in which ecosystem services are enhanced within the production systems at the farm and
landscape level.

In Burkina Faso, to rehabilitate the soil, farmers apply mulch to degraded land, whicts attra

termites. The termites open burrows through the sealed surface of the soil and slowly improve soil
structure and water infiltration and drainage (Ouédrago et al., 2008). In Sri Lanka, saline lands are
brought back into production with green manure.é@Bmmanures are grown in situ (sunn hemp,

green gram, black gram and grasses) or green leaf manure is obtained from trees and bushes around
the fields (Vakeesan et al., 2008). In Jamaica, guinea grass mulching is a local strategy adopted in
the lowrainfall areas to control soil erosion, increase the water retention capacity of the soil and
improve soil structure (FAO, 2010b).

Traditional rainwater harvesting and irrigation systems have been revived and play an important role
in augmenting the water supptywater stresprone environments. In Tunisia, there is an increasing
interest in jessour, a traditional system of dams and terraces for collectioff water, which

154



enables cultivation of olives, fruit trees, grains and legumes (Reij et al., 2068).Andes, the
Quechua have revived the waru waru, an ancient cultivation, irrigation and drainage system for
increasing the productivity of land with high salinity levels and poor drainage in areas with frequent
droughts and frost (Ho, 2002). The warurweegulate microclimate, soil moisture and pest activity.

Organic agriculture

Farmersd experiences show that organic agricul tur
strengthen the resilience of local food systems. Reports on the impartasrganic agriculture

come from India, Ethiopia, Bangladesh, Nepal, Honduras, Sri Lanka, Thailand, Nicaragua, Cuba and

the Philippines. In Rajasthan, India, an increasing number of-famalérs are adopting

vermicomposting a nontraditional method ofmproving the nutrient content and wakeiding

capacity of the soil. This method is combined with cultivation of staesant crops, crop

diversification, green manuring and mulching (Shah and Ameta, 2008). In Nepal, farmers use

traditional and noitraditional organic agricultural practices to improve water use efficiency, prevent

erosion and improve the productivity of cropping systems (Ulsrud et al., 2008).

Traditional food systems

In traditional food systems a number of methods are used to maiatigmoductivity

(e.g. intercropping, crop rotation, fallowing). These practices continue to ensure food and livelihood
security under increasing climate change and variability. The United Nations Framework Convention
on Climate Change database of looging strategies includes the following examples of traditional
agricultural practices (UNFCCC, 2010).

I In Tanzania, the Matengo living in the highlands have cultivated steep slope fields for more
than a century using a grasdlow-tied ridge system torgw maize, beans, wheat and
sweetpotatoes, all on a rotational basis with a fallow period.

I In Indonesia, the Kasepuhan of West Java optimally utilise their natural resources through
an integrated fishice system. Fishice farming systems are also use@inumber of other
Asian countries such as Bangladesh.

Il I'n Goa, I ndi a, t-dgeacukKunesysteam, baded argthre iprinciple ofia tidal
clock and salinity regulation, ensure sustainable management of resources. On the Indian
Andaman and Nidear Islands farmers cope with the extreme heat and dryness of summer
through a number of techniques, including mulching and intercropping of coconut and betel
nut seedlings with banana plants.

| In Bhutan, in periods of food scarcity due to extended diyosesaand infestation by pests
and diseases, subsistence farmers rely on wild foods. The farmers cultivate crops, rear
livestock, and manage common pool resources such as communal grazing land and
communal forests for leaf litter and fordmtsed food produs (wild tubers, fruits,
vegetables, medicines etc). In times of crop failure due to delayed or weak monsoon and
pests, livestock and wild foods meet the household nutritional requirements.

Pastoralism

Pastoralists in the Sahel, by breeding their heveés many generations in often harsh and variable
environmental conditions, developed many different breeds with valuable traits. Traditional pasture
and herd management systems include the conservation of natural ecosystems through extensive
ranching andotational grazing, and keeping a mixture of cattle, goats and sheep (Morton, 2007).
Due to the effects of climate change, mainly the more frequent occurrence of drought; species and
breeds with adaptive traits are becoming increasingly important. IrtheoEn Borana rangelands,
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pastoralists have retained their nomadic ways but are replacing their cattle herds with camels, which
feed on trees as well as grasses and can survive longer periods without water (New Agriculturalist,
2009a).

Pollinators

During the past few years apple production in Himachal Pradesh, India has been continually
declining. A study has shown that this decline in productivity is due to pollination failure (Pratap,
2008). The reasons are lack of trees that can provide fertile iblagmollen and lack of pollinators
(bees, butter.ies and moths). To overcome the lack of insect pollinators farmers are renting
honeybees, decreasing the numbers of pesticide sprays and carrying out hand pollination (Pratap,
2008).

The use of interand intra -species diversity

Maintenance of high levels of inteand intraspecies diversity is a strategy to decrease vulnerability
and enhance resilience to climate change and associated stresses. Adaptation activities include the
maintenance and reintroction of traditional varieties, the adoption of new species and varieties to
meet newly developed production niches, and the development of ways of ensuring that materials
remain available (e.g. community seed banks) and adapted (e.g. participatorygadintd).

Linked to the developed of adapted and adaptable materials have been adjustments in cropping
patterns and crop cycle.

As a result of climate change, indigenous and local crops and varieties, particularly-gsakght
and floodtolerant, fasimaturing and earkor latesowing crops and varieties, are increasingly
cultivated. Their availability is improved though the establishment of community seed banks.
Reports from droughprone regions of Zimbabwe, India, Nicaragua, Kenya, Vietham, the
Philippines, Mali, the Timor Islands and other countries show an increasing importance of-drought
tolerant crop varieties of millet, sorghum and rice. The reports also mention other dobesgimt
species and varieties of cereals, fruit and vegetables basaeild species. In Botswana and
Namibia, droughtolerant wild fruit tree species (e.g. Sclerocarya birrea, local name: morula;
Azanza garckeana, local name morojwa) are planted around the villages with the aim of
domesticating them (Bonifacio and Zainib999). In the areas experiencing an increased level of
flooding and salinization of freshwater and agricultural land; aat floodtolerant crops and
varieties have been introduced. In India, community seed banks with a focus on rice have been
estabished to strengthen the community seed supply of flesitant varieties in Bihar and Bengal
and salingesistant varieties in Orissa (Navdanya, 2009).

Several reports indicate a switch to skdhrtation varieties and adjustments in planting and

harvesing dates as a response to a decreasing length of growing season and changes in seasonal
patterns of precipitation and temperature. In India, in areas where crops had failed due to heavy
rainfall during the pod formation stage, farmers have switched todin@tion varieties and

adjusted sowing depth and date (unpublished data). In Cambodia, there is a shift in the planting date
of rice; rice seedlings are planted in November instead of in September (Mitin, 2009). In Ghana,
farmers are planting early maitng crops and sowing the seeds earlier than in previous years
(Mapfumo et al., 2008).

In Uttar Pradesh, in the foothills of the Himalayas, communities are experiencing an increasing
frequency of flash floods; dry spells during floods; changes in flooidgi (longer, delayed or

early); increased duration and area of waterlogging; and changes in time, volume, and pattern of
rainfall. Adaptation to climate change required the development of a new crop calendar as illustrated
below (Wajih, 2008). Crops thate fastmaturing, floodtolerant and with soitehabilitating

characteristics are planted according to the calendar.
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Adapted from Wajih, 2008

The selection of new varieties by farmers and participatory plant breeding (PPB) are supporting
adaptation to dinging production environments. Often, adaptation and selection of traditional
varieties is associated with-6&rm conservation activities. In Bangladesh, the development of short
duration rice varieties formed part of the adaptation strategies of gieapdan the Gaibandha

district of the Char islands, where there has been an increase in the land area affected by major
floods from 35% in 1974 to 68% in 1998. On Timor Island, to strengthen the resilience of agriculture
to erratic rainfall, farmers haweveloped their own varieties of maize, sorghum, foxtail millet,

dryland rice and cassava (Kieft, 2001).

In Nepal, changes in the monsoon pattern have caused a disruptionfénl ragmicultural systems

and exacerbated genetic erosion of local landrattesdroughtresistant and lodgintplerant
characteristics. Farmers have responded by establishing a seed bank and engaging in a PPB
programme. A total of 69 rice varieties have been revived and stored at the seed bank (Ulsrud et al.,
2008).

In Hondurasfarmers organized communibased agricultural research teams, to diversify their

plant genetic resources and develop hardier plant varieties that grow well on their soils. Responding
to the higher occurrence of hurricanes, farmers were able to prodpice/ed maize varieties

through a participatory breeding process that are shorter and capable of withstanding the physical
trauma brought by the hurricanes, with a higher yield and yet are still adapted-&dtitigie

conditions. The selection processsvacompanied by a conservation effort, as the seeds of the
selected species are stored in a community seed bank, assuring availability of healthy and resistant
plants (USC Canada, 2008).

In several countries the System of Rice Intensification (SRIfexelt rice agronomy that also

works well with traditional varieties, is spreading and already raising productivity and income of
more than 1 million small indigenous and traditional farmers around the world on over 1 million
hectares. SRI benefits derifrem changes in the ways that their existing resources are used through
a set of modified agronomic practices for managing rice plants and the soil, water and nutrients that
support their growth.

Some of the main adaptation strategies at different levels
Ecosystem or landscape

Activities at the ecosystem and landscape level aim to mitigate and buffer the effects of climate
change through ecosystem protection and restoration, landscape rehabilitation and the sustainable
use of natural resources. Exammes:

|  Reforestation of tropical hillsides, riparian forests and mangroves.

I  Rangeland rehabilitation and improved pasture management.

| Restoration of wetlands, peatlands, watersheds and coral reefs.

|  Revegetation in drylands.

Agricultural systems

At the agicultural system level, the resilience of local food systems is enhanced through the
diversification and sustainable management of water and soil. Commonly employed strategies are:

| Diversification of agricultural landscapes (agroforestry).

| Diversification of production systems (cultivation of a higher diversity of crops and
varieties and crofivestocktrees integration.
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I Low-input agriculture, soil conservation and improved water management and use
efficiency (mulching, cover crops, rainwater harvestinegegetation, fallow, intercropping,
crop rotation).

I Adjustments in crop and herd management (changes in crop cycle).

Intra - and inter-species diversity

Intra- and interspecies diversity is protected, used and redistributed to strengthen the resflience
agricultural systems and maintain production in stpgese environments. The main adaptation
measures are:

| Use of strestolerant and fasiaturing crop species and varieties; and sti@ssant
species and breeds of cattle.
| Protection, reintroduiin and distribution of traditional crops through community seed
banks and offiarm conservation.
| Stress tolerance i mprovement through farmerséb

A whole system approach

The main types of responses to climate geaidentified in the previous section illuminate the cross
scale processes, providing an insight into the adaptation dynamics (Fig. 2). The interplay between
adaptation strategies at different levels contributes to the resilience of the whole system(ihroug

the links between natural and cultivated landscapes; (ii) the supportive role of agriculture in the
protection and restoration of ecosystems; and (iii) the maintenance of species and genetic diversity.

Figure 2i Adaptation dynamics
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The links between natural and cultural and cultivated landscapes

In many traditional agricultural landscapes, the wild and cultivated areas are integrated under a
management system to complement each other. For instance, the common practice of rotational
farming 6hifting cultivation) exemplifies a situation in which it is often difficult to distinguish

between cultivated and wild or natural landscapes. Within cultivated fields, where crops are planted,
wild species are also recruited and tended. Various fornmgedté and individual trees, though not
planted, are cared for, managed and used for food, fuel, medicine, timber and various other
necessities (Rerkasem et al., 2009).

The wild areas provide services essential for the resilience of the cultivated ragiodsg erosion
control, microclimate regulation, pest regulation and pollination. Wild species provide alternative
sources of food and income during the periods of bad harvest or herd loss due to unfavourable
weather conditions. Many communities harwe#d vegetables, fruits, tubers and other edibles from
the forest during the year, especially during the season of greatest food scarcity.

Wild species with traits such as tolerance of extreme temperatures and salinity are becoming
increasingly importamesources for communities. In Bangladesh flaffdcted communities

cultivate salingolerant varieties of reeds and salioterant and droughesistant fruit and timber

trees, to reduce vulnerability to floods and-Eael rise and ensure long&rm ncome generation.

This involved the establishment of community tree nurseries and distribution of indigenous varieties
of coconut, mango and other fruit species as well as mangeseeiated species (Selvaraju et. al.,
2006).

The role of agriculture in ecosystem protection and restration

Sustainable types of agriculture can reduce the adverse impacts of climate change on fragile
ecosystems and encourage rehabilitation of degraded landscapes, as illustrated by the following
examples. In Rajasthan, Indighere drought and environmental degradation severely impaired the
livelihood security of local communities; a commuHiéyg, watershedestoration programme

reinstated johads, a traditional rainwatarvesting system. Johads are simple concave mud barrier
built across small, uphill river tributaries to collect water and encourage groundwater recharge and
improve forest growth, while providing water for irrigation, domestic use, livestock and wildlife
(McNeely and Scherr, 2001). Restoration of over 500@4ls in 1000 villages has resulted in the
restoration of the Avari River and the return of native bird populations (Narain et al., 2005). In
Honduras and Nicaragua, an increasing number of farmers are abandoning thadiash

technique and adoptingd Quezungal slasdndmulch agroforestry system, which draws on
traditional practices of tree management and reduces crop damage caused by natural disasters
(Bergkamp et al., 2003). In Honduras, the result has been the natural regeneration of aroGnd 60 00
ha of secondary forest, restoration of soil quality, and consequently better crop yields (New
Agriculturalist, 2009b).

The maintenance of spacies and genetic diversity

Cultivation of a high level of diversity in an agricultural system strengthenyteetse més r esi | i en
In turn, agricultural systems with diverse species and varieties of crops and livestock provide for the
maintenance (in situ conservation) of diversity and the evolution of continually adapted populations.
In many cases, introgressiohgenes from wild relatives or cross pollination results in new

genotypes or helps to maintain the broad genetic base within crops In situ conservation of the
agricultural diversity of genes and species often occurs within a mosaic of agricultural lasdscap
consisting of home gardens, fields, groves and orchards, and boundaries and niches that create
diverse selection and adaptation factors through exposure to the environmental change. An example
of the importance of genetic diversity has been the maintenaf traditional pearl millet and

sorghum varieties in Niger and Mali over the pas8@@ears. While varietal identity has often

altered over this period, total diversity and average yields have remained broadly unchanged, despite
periods of significandrought and the occurrence of other environmental and social stresses. It
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appears these materials show sufficient adaptability to enable farmers to cope, at least partially, with
periods of significant rainfall shortage and that farming practices aablihstitutions have favoured

the maintenance of diversity (Kouressy et al., 2003; Bezancon et al., 2009). Interestingly, in both
countries, there was some loss of lahgation types with an apparent increasing preference for
rapidly maturing varieties.

Community dimension of adaptation

Adaptive management of agrobiodiversity involves activities at both the individual and community
levels. At the individual farmer level, agricultural systems are diversified and various management
practices adjusted. Hower, the adaptive management of water, soil and agrobiodiversity takes

place at the ecosystem or landscape level and requires communal efforts, often regulated through
social institutions. Local institutions that endorse the sustainable management mfdaggecdity

and landscapes have beerestablished in several adaptation projects. In Niger, the Tuareg nomads
have protected and improved their pastureland through pasamagement associations; thereby
strengthening the resilience to both climatic and-climatic pressures (New Agriculturist, 2009a).

In a mountainous region of Ecuador, a commuhéged initiative has promoted sustainable use of
resources to prevent ecosystem degradation resulting from inappropriate agricultural practices and
overgraing (Equator Initiative, 2004). The Turkana pastoralists in northern Kenya, and Sukuma

agro pastoralists in Shinyanga, Tanzania, have restored degraded woodlands through the revival of
local institutions for natural resource management (Barrow and MI28g8). The Turkana

restored over 30 000 ha and the Sukuma 250 000 ha of woodland; which has resulted in a mitigation
of risks associated with droughts (ibid).

The need to replenish diversity in agricultural systems has encouraged the community management
of genetic resources. This has resulted in the establishment of community seed banks to facilitate the
revival and distribution of traditional and stréekerant crops and varieties. In Uttar Pradesh, India,

the establishment of seed banks to facilitagediversification of local food systems is one of the

flood coping mechanisms (Wajih, 2008).

Just as local crops and varieties needed to be reintroduced or new crops introduced, in some cases,
traditional practices have also had to be adjusted. Indigéomeasting techniques have become

less reliable due to the increasing variability and irregularity of rainfall. Many Javanese farmers base
their planting schedule on the Javanese lunar cyclical calendar, as well as observations of the
environment, yet bbtare becoming unreliable. Instead of relying on observations that used to
indicate the start of the rainy season such as falling leaves, singing birds or noisy insects, the farmer
began using climate forecasts and other-ageteorological information (Warto et al., 2008). In

other places farmers have begun documenting climate change impacts at local level (Ulsrud et al.,
2008).

Womendés role in adaptation

Many projects concerned with the protection of agrobiodiversity are initiated and managed by local
womends groups. I'n I ndia, women have initiated an
which involve the revival of traditional seeds and the establishment of community seed banks. In Sri

Lanka, a womeited project has been promoting the cultivatdf indigenous roots and tuber crops,

organic agriculture and integrated pest management, and seed bank establishment (Equator Initiative,
2008c). Womendbs groups are also involved in ecosy
example comesfrom8e gal , where a collective of womends gr
mangrove nurseries and reforestation. The group has made significant contributions towards

restoring the mangroves and protection of biodiversity, which has encouraged the returrfef wildl

(Equator Initiative, 2008d).

Il ntegrating adaptation and |livelihoods with the g
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Adaptation projects are closely linked to the initiatives aiming to protect traditional knowledge and

i ndi genous p eyaddptatidrsprojedtscate tnisated, Mugported and carried out by
indigenous communities trying to protect their rights to ancestral lands and culture. In the

Philippines, an organization of the Kalinga indigenous peoples, working on, among otherhgsues, t
protection of biodiversity and indigenous rights, is engaged in a number of activities of critical
importance to the resilience of local food systems such as watershed rehabilitation, reforestation, and
rice terrace rehabilitation. The organization aimachieve sustainable livelihoods through the
indigenous forest, watershed, irrigation and ecoagriculture management systems; and protect the
rights of Kalinga indigenous peoples and their ownership over ancestral lands (Equator Initiative,
2004a).

In Colombia, Panama, Peru, Bolivia, Ecuador, Thailand, India and other countries, indigenous
organisations are actively involved in the protection of traditional knowledge and reintroduction of
indigenous crop varieties of vegetables, tubers, grains, beafrsianthe Potato Park in Cusco,

Peru was created in 2005 to protect the genetic diversity of local potato varieties and associated
indigenous knowledge. The project demonstrates the link between the protection of agrobiodiversity
and the protectionofthi genous peopleds rights, l iveli hoods al
communities involved in the project have brought back from a gene bank into their fields over 400
potato varieties to ensure the adaptation to changing climatic conditions (Argumegjo, T2@0park

has organised indigenous technical experts to monitor changes and identify responses and
innovations that are consistent with the cultural imperatives and livelihood needs of Andean
communities (ibid).

Conclusions

Three general conclusionarcbe drawn from this analysis of the different ways in which indigenous
and traditional agricultural communities are coping with climate change. Firstly, adapting to climate
change has usually involved a range of different actions at all three levelgsteoo or landscape,

farm or agricultural system, and involving both intend intraspecific diversity. Secondly,

innovation based on both traditional knowledge and new information has been important, and social
(e.g. community) cultural and politicalrdensions have played a key role. Thirdly, use of traditional
crop and livestock species and varieties, with new materials where necessary, has been a common
feature. From these follow a number of specific conclusions that can provide a basis for action to
support adaptation by indigenous and traditional agricultural communities.

|  The resilience of local food systems and their adaptation to change can be enhanced through
a strategy of diversification within landscape and agricultural system or farm. Thizemay
achieved using a range of different approaches including agroforestry, maintenance of a
diversity of crop species and varieties, and increased use eéemgysterassociated
biodiversity and is equally appropriate in dryland, mountain, humid tropicaastal
environments.

|  Ecosystem protection and restoration, landscape rehabilitation and reforestation can reduce
the adverse effects of climate change on local food systems. They reduce the vulnerability to
extreme weather events, drought, excessivéalhand seawater intrusion, and help ensure
ecosystem services such as pollination, pest regulation and erosion control.

| Resilience and adaptability seem to be enhanced by the use of sustainable agricultural
practices (e.g. lovinput agriculture). Highnput agricultural practices and the ecosystem
degradation often associated with their use accelerate the loss of agrobiodiversity, soil
erosion and water depletion, and thereby aggravate the vulnerability of traditional
agricultural communities to climatdange.

| Adaptation involves the continuing maintenance in production systems efanttanter
species diversity using traditional crop and livestock species and varieties and access to new
diversity. Maintenance of sufficient diversity allows farmergnprove stress tolerance
through selection and breeding techniques, and enables the natural process of adaptation to
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operate under the changing agaplogical conditions. Access to new crop and livestock
materials can also be an important part of copingfegies.

| Adaptation solutions are local. Protection and restoration of ecosystems, diversification of
agricultural landscapes and the protection and use of agrobiodiversity de.ne an adaptation
framework that can be applied in different environmentsvéder, the choice and design of
specific strategies are based on local experiences of climate change, needs, resources,
knowledge and agricultural traditions.

| Adaptation activities are undertaken at the community level. Many of the challenges cannot
be metat the level of the individual or farm and require community involvement.
Community institutions play an important part in adaptation. Women as custodians of
agrobiodiversity often play a key role in adaptation activities.

| The need to adapt to climate olga has often led to the revival of traditional practices and
agricultural systems. Traditional agricultural practices and-taadagement techniques,
especially in stresprone environments, can help ensure productivity under adverse
conditions through #management of microclimate and soil and water resources.

|  The continuous process of innovation required to cope with climate change involves the use
of traditional knowledge combined with access to new knowledge. Local management
systems of ecosystemsnéiscapes, agricultural systems and genetic material are often
harmonised with and adjusted to changing agjiroatic conditions. At the same time new
knowledge is also needed to cope with changing circumstances and the introduction of new

materials.
|  Localagrobiodiversitybased solutions create opportunities for integration of adaptation and
protection of indigenous peoplesd rights. Man

are initiated, supported or managed by indigenous communities. Theiivadapacity
often depends on their ability to access their ancestral lands and protect their cultural
heritage.

There remain a number of areas where we urgently need further work. One particular area is the
social, cultural and political dimensions ofgdiation. In a number of cases it is clear that an

innovation based on traditional knowledge can lead to development of local adaptation measures that
protect ecosystems and agrobiodiversity, and empower indigenous and traditional agricultural
communitiesThis link between empowerment of communities and adaptation needs to be better
understood. There is also a need to develop indicators of adaptation, adaptability and resilience that
are useful at different levels and some communities and groups hawvy @nelaarked on this.

These indicators will help to identify what contribution agrobiodiversity can make and where it is

likely to be most useful.

From the conclusions listed above it is possible to identify the kinds of activities that are likely to
suppat the use of agrobiodiversity by traditional rural communities and indigenous peoples as part
of their coping strategies. The support for, and maintenance of, local social and cultural institutions
can obviously play an important part. Empowering comnesgo as to enable them to carry out
interventions at ecosystem or landscape level can also be important. The need to ensure continuing
access to a range of diverse crop varieties, agroforestry species and livestock types and their
maintenance, is esseatiThis may best be combined with the further development of such materials
through locally based selection or breeding activities. Way of supporting the maintenance of
traditional knowledge combined with access to new information will be importanttasf par
adaptation, as will the development and adoption of locally appropriate improved agronomic
practices.

The results and conclusions show that agrobiodiversity has a key role to play in adaptation to climate
change and to improving adaptability andlresce in agro ecosystems. It is essential that

international and national policy debates on adaptation to climate change begin to take account of
the rich experience and the actions already undertaken by traditional communities and indigenous
peoples antb ensure their full involvement in debates on policies and actions required.
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Title: Planting seeds for rooted change towards community rights in flourishing forests
- ACase from Huulung District

Organisation: Culture Identity and Resources Use Managd@HERit/ M)
Theme:Forest
Keywords:Advocacy, community rights to forests, land reclaiming

Summary

The necessity of regenerating forests and making the forestry sector more beneficial to Viethamese

people is widely agreed upon. Yet the prevailing realitiias vast amounts forests that should long

belong to people are still under control of often ineffectively functioning State Forest Enterprises
(SFEb6s). Conflicts over the access, control and u
case wikre CIRUM has been active since 2007.

At the time of writing significant international and national trends are affecting forest development

in Viet Nam, such as the commercialisation and the international climate change agenda. In this

context large nuivers of development organisations are currently engaged in the forestry sector

under the flag of d6community based forest managen
alleged community based nature can be doubted. Moreover, one can even questiosivéftects

wi || be on communities and peopleds rights in f
forest |l and rights is wusually considered to be
issue, but one that we can aglel with the right attitude, adaptability and dedication.

a -

o O

In this case study, CIRUM share the experience in Ho Muoi village of Minh Son commune, Huulung
district where we broke through the layer of sensitivity to work towards forests that are truly

manag d and used by villagers. The need to protect
continually increasing and through this case CIRUM hopes to inspire others to work on these issues

in a meaningful way.

Background

I n the past fpewyedecadema SFEdODI e in Viet Nambdbs for
197006s when forests were collectively brought wuno
subsidized and regulated to achieve state set production targets. Although the focus oreexcessi

timber logging was understandable in the light of national rehabilitation, it also became clear that

this approach could not be sustained |l ong as at t
and the environment had visibly adverse effenttooal people and economies. Several years after

l aunching most SFEOG6s still |l acked the capacity to
manage | arge amounts of forests under their authc

organisational perfonance and the continuing environmental damage set the ground for the

adoption of the Prime Minister Decision 187 in 1999 geared to assess and reorganise SFEs into

more viable entities and to make the forestry sector more beneficial to the poorestdpleal as

policy was expected to facilitate a major rel ease
to re-allocate households, but a World Bank evaluation after five years implementation concluded

6most SFE continueamnd lueekilmgpdi it nefderciemeéeily cont
still controlling about 40% of all forest lands with a remarkably low pinfiestment rate (as low as

1.09%). Therefore to revalidate Decision 187 the government adopted the Decree 200 in 2004 with
essentially the same principles and goals but with more legislative power and clearer formulated

provisions. But various (official) studies conclude that the implementation of this policy did not

bring the expected results of greater efficiency, effectsgaad the release of forests for

reall ocation to househol ds. I neffective SFEOG6s sti
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So why are well intended policies not translated into reality? It seems that the biggest struggle for
district authorities relas to the demarcation, classification and allocation of forests. In many
localities, reallocation is complicated by unclear boundaries, overlapping land claims and conflicts,
while many local authorities are obstructed by the lack of administrativeuamainhcapacity and a

clear mandate to address these issues systematically. Moreover the vested interest of influential
stakeholders is a force to maintain the status quo. As a recent study concludes:

‘Q There still appears, to be inertia in some provincés#dt PPC and DARD level to move slowly
and carefully when it comes to the reallocation of SFE land. Implementation requires both the
encouragement of households and individuals to accept land and forests, and the motivation of
districts and communes togamize the implementation (Evaluation Study World Bank, 2005)

Eucalyptus & Environmental Degradation in Huulung

When CIRUM entered Minh Son commune in 2007 the situation in Huulung was a schoolbook

example reflecting the situation previopdiescribed. After many years of SFE control the
environmental damage in Huulung was and still is
Huulung is appointed as a strategic area for timber production. Consequently the plantation of

eucalyptus habeen promoted for many years with initially positive reception

from local authorities and the people because the short term benefits are appealing. Large scale

plantation of eucalyptus has however resulted in severe soil degradation, depletion of water

resources and a loss of many valuable indigenous plant species. Even a short visit to the district is

enough to convince one that the short term benefits of eucalyptus are largely outweighed by the

social, economic and environmental costs and the thneatfo o ¢ a | peoplebds |l ong ter

Al though over the past decades the amount of | anc
significantly, they still control large amount of forests. Disputes between SFE and the people have
long persisted due twverlapping forest claims or disagreement over the benefits. A common feature

in the Il ocality is that | ocal people who have a r
forests that have long been neglected by SFE. However in some cases @& sdomac al peopl ebs
invest ments and efforts materiali ze, SFE6s cl aim

often rooted in the fact there are gaps in policy or the lack of clear guidelines and control which

leads to arbitrary and incomplete contrmgtngements between SFE and local people. Sometimes it

is simply the misuse of gaps in policy to deprive local people from benefits. Paradoxically local
peoplebs need of forest that belongs to the SFE c
vicious circle of reentering relations and occurring of conflicts. Over the years local people had

continuously been making claims and protests but the district authorities had never made serious
attempts to enter into disedrahfpuselutianeforitheirmévern t o peorg
ending disputes with the SFE. For their part, local people withessed for many years that individual

scattered complaints did not help any, but they made no attempts to innovate their approach, or to

create a common vae to solve their problems.
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Four years have passed and the current picture is a totally different one: in the past three years local
people created a common voice and found their way to be heard by decision makers. Decision

makers no longer neglectloqgale opl eés concerns and are conscious
responsibilities. After a process of dialogue, local people, commune and district authorities all have

the same aspirations and the commitment to regenerate the forests and recover the environment.
Moreover, through close coordination they successfully reclaimed 60ha from the SFE and agreed

upon the reallocation of the forest to the community and households and carry out a plan for

regeneration. Particularly because they made a joint effort torrettiailand, all stakeholders now

feel the desire and responsibility to prove that they will work better on the reclaimed forests.

What happened that changed local people into aware citizens and decision makers into conscious
and committed leaders? In tbeming sections we try to explain why by first giving a short

summary to conceptualise our approach in Ho Muoi village of Minh Son commune. In the second
part we shall describe some selected details in the process and the lessons we learnt while we were
on the path.

Conceptualising ClIlRUMb6s approach

I f we would summarize ClIRUMO6és approach to work

6combination of a community based bottom up force

theforceoftwal i recti ons meet t Ohexormeistonesomtisprodessdrethect i on 6
guarding of meaningful participation from all levels and narrow attention for social and

psychol ogi cal aspects that are esioues.makendrdbm f or char

psychological theories we use different ingredients at various stages for behaviour change at
multiple levels with the following formula;

(A)wareness raising that a situation is problematic and there is need to change
(C)onfidence building on the ability to achieve the change
+ (D)esire is triggered to realise the change

(A)+(C)+(D) lead to = ADC (A)ction,(C)ooperation,(D)edication to worktbe change
ML= Multiple Levels and stakeholders are involved in the process

RC= Rooted Change is realised
ADC x ML = RC

Working with multiple levels to create Angness + Confidence and Desire for change are the

el ements where ClIRUM6s role is most prominent.
and requires an approach with different angles and a focus for each stakeholder. Once the
psychological elemeas (A+C+D) are combined in multiple level stakeholders, the people become
6Dedicateddé to take |l eadership to 6Actd and to

Th

Cl RUM6s role as an NGO becomes | ess moumgmgnent and

the dynamics that evolve.
Village level (A)wareness + (C)onfidence + (D)esire

Ho Muoi villagers constitute the level where we worked to create increased awareness on the
environmental damage created by eucalyptus and existingegdl@at secure community rights in

forests. For this purpose we established a nursery group with key farmers, a traditional herbal healers
group and undertook actions towards the building of two models to regenerate the forests. Members
of these groups gaired knowledge, organisational and technical skills and moreover confidence
through conducting action studies, environmental assessments and designing plans. In our
encounters Cirum was always looking for opportunities to bring in the information vexbaided

through policy analysis and research. Another angle for capacity building was the organising of
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study tours to the HEPA (an ecological preservation area in Ha Tinh province) and Cirum project

area to put the key farmers and herbal healers in teillclother areas. These encounters prompted

further discussions on the problems local people are facing like the loss of indigenous species,

knowledge and culture; moreover it gave the key farmers and the healers the opportunity to learn

about othergropd processes to establish and run a commur
forest land for protection and regenerating indigenous species. These models showed the people a

real life example what the result of their plans like nursery developmentaval gardens could be

in a few years. Exchange with strong persons elsewhere was significant because it made key farmers

and the healers conclude that change will only occur if local people desire the change and take action.

This brought the healers tgaint where they took action to convince the commune party secretary

to visit the same study areas as they did before so he could witness with his own eyes how

Huul ungés future might |l ook 1ike; provigted that t
party secretary the healers and key farmers from six households started to discuss and design their

ideas into concrete plans. After a needs assessment and mapping the forest use situation, the healers
identified 14ha forest areas with important egadal functions, for which they drew up a basic plan

for regeneration.

Commune Level (A + C + D )

After hearing healers6é stories, the commune party
with the healers CIRUM organised a studyr to HEPA for commune level leaders to lay the first

seeds for the idea to reclaim forest land for regeneration. Inspired by the visit on the one hand, and
witnessing the eager attitude of healers on the other hand triggered the party secretatiyeo join

villagers in their cause. From that moment on local people could count on his support and

involvement in activities like local assessments, further designing of the model for regeneration and
community mobilisation. While the involvement of such diuintial person reinforced local

peoplebdbs confidence, the party secretarybés insigh
and soon the commune party secretary turned into a key figure in advocating for the reclaiming of

land from SFE and teegenerate Ho Muoi forests. As we will see later on, the party secretary would

play a pivotal role as bridge between local people, commune and district authorities.

District and Province Level (A + C + D )

Parallel to the above mentioneabpess of community mobilisation, CIRUM also worked on
awareness raising among higher level decision makers. This was strategic because at later stages
these actors would be needed for final approval of the plans for reclaiming and regeneration. Their
awaeness and commitment would also help us to influence and mobilise lower level decision
makers. Therefore aside from informal contacts to build relations, CIRUM informed and involved
Huulung District and Lang Son provincial officials at crucial points égtocess and organised

study visits to demonstrate regeneration models in other areas.

Action Cooperation Dedication x ML = RC

At this point the awareness, confidence and desire to reclaim land for establishing a model for forest
regeneration had bee® strong among villagers and commune leaders and to some degree
provincial officials. From this point onwards there was a highly dynamic situation of action,
cooperation and spontaneous attempts among stakeholders to influence and persuade each other.

After the healers and key farmers designed a model for community based forest regeneration and
management, they needed to present and discuss with villagers. After all, the desired situation could

only be realised with dedication from a broad range of geapd the model would become the
villagers6. Hence in a meeting facilitated by the
villagers in order to collect ideas on its appropriateness and necessary adaptations. During the

meeting all households the village were represented and 42 households (of the total 140
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households in the village) principally agreed to participate in the model, even though the details of
forest allocation and regeneration had to be discussed and negotiated further.eAfteeting the

party secretary took responsibility for the formalities to reclaim 14ha forest from the SFE and sent
on behalf of all villagers the first letter to commune officials, and attached the design of the model,
the minutes of the village meetingdasignatures of all households that would participate in the
model.

Shortly after submitting the first letter villagers organised an onsite meeting for commune officials to
make them understand the background of the reclaiming project. Through legtimgyvitmess the
environmental problems and by explaining the model the villagers anticipated convincing the leaders
about their capacity to use the reclaimed forest more effectively. Then on the request of commune
leaders another study visit was organige@irum project areas and HEPA to learn more about the
practical implementation and outcomes.

Once commune | eaders were convinced, they took foc
district authorities. Here we had come to the most crucial pmintefforts for community

mobilisation from the bottom up and the lobby at higher level now met at a central and most decisive

level. On request of the commune leaders the whole cycle of organising onsite meeting and study

tour was repeated for distri@Mel officials. After these visits the district leaders did not merely

approve of peoplebs request but the district part
more than 14ha forest. Subsequently the villagers revised their plan and expamdiedeaite 60ha

and 40 households andsent the reclaim letter to the district. It was just a matter of days before the

district gave formal approval and forwarded the reclaim request to the final decision makers: Vinafor

and informed SFE officially abotie request. Previous involvement of Vinafor in the process meant

that approval was just a matter of formality. The only dialogue left was with the SFE and the district

officials took leadership in this process. As the enterprise needed to understaisdhapptning

and they were asking about Cirum, district authorities organised meetings and a tour to Cirum study

area. Although still having questions, SFE realised they had no other choice than to accept the

reclamation as they saw how the confidenctnefvillagers and how they were backed by leaders at

all levels. Nevertheless they were also interested to cooperate in and learn from the regeneration

model as also the SFE itself was in search of solutions for the situation. From now onwards the

villagers, commune and district leaders and Cirum had a respodibifitake the model a success.

Zooming in the process and lessons

To anyone familiar with development work, the activities outlined may seem trivial, considering that
community mobilisatia, establishing Community Based Organisations and study visits are
nowadays part of essentially any development intervention in Vietnam. Nevertheless we assert that
not every community mobilisation or study visit is the same. In the coming sectionstae try

pinpoint what we encountered as key factors that make a development intervention truly community
based, locally rooted and effective beyond the borders of a project.

Never stop learning about the locality

To work with local people meaningfully, @scially on a topic that is generally perceived as sensitive,

it is crucial for an NGO to gain insight on the history, culture and present social and power structures
and continuously keep an eye on local dynamics and changes in power. When we fictleatere
commune after a small investigation, we obviously thought to be of added value in solving forest
land conflicts and supporting forest reallocation, but we underestimated the sensitivity of the issue
and were initially blocked by the commune chairn@onfronted with the fact we needed much

more time to grasp the local situation; we started actively on building relations and trust.

Furthermore, particularly in the beginning levels. Field staff members were continuously interacting
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with local actorsand were able to formulate questions suitable to the person and situation. Finally
also the fact that field staff originated from the commune was an enabling factor to establish
relations and to access to information.

Civil society s hPairp ai itou&@ harup ofni nchesadys to face t
Cl RUM6s strategic and |l ong term goal in Huul ung h
reall ocation from SFE6s to | ocal people and to pr

communityWe want to generate evidence that community based management of forest benefits both
people and nature. As briefly pointed out before, in initial phases we were blocked by the commune
chairman. The situation characterised by multiple conflicts and vaintieigsts was clearly too

precarious to touch upon. At this point we could have decideddloifteour attention; but we

believe that the fundamental role of an NGO is to face challenging issues; this is what gives us our
legitimacy and raison d'étreh@refore being blocked merely meant that we had to revisit our

strategy and to think creatively of other paths that could lead to our goals. We started to work

directly with villagers on small pilot projects that are fitted with government policies aald loc
concerns, such as O6natur al resources management 6
goals.

On the surface our work was acceptable but in our activities, formal and informal encounters we
were always aiming to create understanding on dneadjing effects of eucalyptus, the ineffective

use of forests and policies. By directly working with the people we guided them in assessing
alternatives and learn about ways to claim their rights for a better future. Paradoxically the
sensitivity of forestand issues made it challenging to work on it but it was at the same time also the
reason why Cirum received much cooperation over time: the pain was felt by all, from local to the
district levels. One of the paths to open up the discussion on lancttafid ineffective SFEs, was
through making it impersonal. In this sense the numerous study visits to Truong Son forestry
cooperatives, Ha Tinh province and Cirum project in Bac Lang, about which you can read in the next
box, have been a determinant facithese are two areas where Cirum has cordial relations and
where comparable problems as in Minh Son and Ho Muoi village had already been solved.

The different study tours showed people from Minh Son they are not the only ones dealing with
certain problens and this would open the way to start to discuss SFE and the environmental situation
in Ho Muoi. It was clear to see that each and every time the participants of the visits were impressed
by the sight of the flourishing forests that were locally managelthis triggered discussion of this

as a potential model in their own situation. While the potential to establish a similar model in
Huulung or Min Son was discussed, this naturally led to opening the discussion on challenges that
needed to be overcomiest: conflicts between SFE and the people. Then the leaders in Huong Son
and Bac Lang would use this opportunity to share about their experience of reclaiming forest from
SFE and reallocating it for local regeneration and management. There was a weathatbefore

study visits participants were often silent and reluctant to open up about the problems with SFE,
whereas during and after the visits the dialogue would be open and lively. A very clear indication in
change of attitude was when the distliaders admitted having difficulties in solving the complex

land conflicts and admitted they do not know where to start. Just as important was the fact that the
study visits served as a mirror that change is only possible if local people and aufborif@ses

and take action. Therefore the importance of carefully selected areas for study visit can not be
overstressed. These should be suitable for the visitors to identify themselves with and should provide
prospects for change that are in reacthefuisitors.

Another positive side effect of visiting Bac Lang was that it allowed us as an NGO to prove our
contributions elsewhere and gain trust. The more we worked with local actors the more they
understood our intentions and let go of the perceptibna t N G O-gaverremeng. Thare Wwhiere

we had been blocked to work on forest land issues two years before, we were now openly welcomed
to provide support to become another HEPA or Bac Lang.
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Lobby: Nurture and use relations at different levels strategally

Establish relations at different levels

The use of our existing relations has been very helpful throughout the whole process. To start with
our existing relations with the Provincial Farmer Association and the provincial department of
internatioral relations enabled us easy access to the district and community in the start up period. In
order to introduce ourselves we first organised a workshop in cooperation with the Provincial FA.
And during the initial study visits we could count on particgrafrom influential actors at province

and district levels because they were invited through our relations at provincial departments. While
gaining trust from local people had been relatively easy, it was initially a struggle to gain trust

among commune ardistrict authorities because of the common perception that NGOs are
antigovernment. However step by step we have been able to build trust and relations with key actors
through a humble attitude and through sharing about the progress to show our camdrtbuocal
people and our plans. To guide and monitor ou
Groupd with representatives from district and
people and this Task Group was informed and weahat important moments in the process. We
especially tried to recognize and ally with influential actors who appeared to be captive to our
messages and who seemed to share the concerns of local villagers. One clear example is the
commune6s p.de firsg shewvedcheséatiom towards Cirum but as we encouraged the
healers and key farmers to link up with him the party secretary got increasingly involved and
eventually played such an important role.

Stakeholders influence other stakeholders astree level

Another strategy that worked well was facilitating stakeholders at a particular level and position to
influence other stakeholders at the same level. Throughout the process we witnessed many examples
where the enthusiasm of a key person fuedigithusiasm of other persons at the same level. To this

end we especially made use of the study visits which entailed that we supported local actors in
preparing the study visits carefully, to make sure the agenda and the contents would suit the visiting
delegation. Therefore every time we would mobilise our well established relations with strong

leaders in Huong Son and facilitate that the agenda would involve same level actors as the visitors. If
it were for instance Huulung district leaders visitingnthiee district leaders from Huong Son would

be invited for the discussions and if the visitors were healers, then the healers from the locality

would be invited. The contact between the same level stakeholders would also go beyond the study
visits. The sam leaders from Huong Son would also participate in the study visits to Bac Lang, local
workshops in Minh Son and onsite meetings in Ho Muoi in order to act as key speakers and share
their experience. The discussions and information shared by strong leadekfuong Son had a

much larger effect than when an NGO like us would share the same information and ideas.

Exchange and communication with same level persons proved effective because there was a certain
level of understanding of each others positioth situation. Moreover seeing that people in the

same position had been able to solve problems increased the curiosity and confidence of visits to
landmarks and tourist attractions. This was partly to create a lively impression on the fieldtrip that
would make them remember, but most importantly a social agenda created the space for informal
contacts and exchange of valuable information.

Facilitate dialogue between different levels

Supporting local people to formulate plans and getting approval frorordigth is not an

uncommon development approach. However a more important matter is the quality of the process
and the question whether the local ties have been strengthened to ensure long term effectiveness.
Therefore both before and after submitting Igidans we created occasions of sharing and dialogue
between local people and authorities:

Especially the onsite meetings were an effective way to establish understanding and goodwill among
authorities and local people. Actually these were the firg tiotasions where commune and
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di strict authorities and | ocal people |l istened toc
constructive dialogue. Being in touch with local people and listening to their stories, problems and

aspirations gave all themplaint letters and the problems they knew flesh and blood; they could no

longer ignore. During the onsite forum for commune leaders, the chairman who had initially

blocked us by saying that land problems do not exist, showed a total shift in attiéucleertly

discussed problems and revealed his disagreement on the way SFE is managing the forests. In a
speech he shared with all wvillagers the beautiful
forests were flourishing and spread so much life!

Ensure local leadership and ownership

Whichever level and whoever we work with, as an NGO we are constantly aware of our position and
role. In our cooperation and encounters with local people and authorities we try to be humble about
our position at the sagrtime. We are confident and show our willingness to support whenever
necessary, but more often we need to take a step back and let local actors take the leadership. This
implies that as an NGO you must sometimes accept the loss of control and reirdfédeashand
dynamics that evolve spontaneously. Local ownership is the only way to guard quality of the process
because local actors know best how to deal with political and social dynamics in their own context.
Moreover it is the only way to ensure loeators feel ownership over decisions and will feel
responsible afterwards, also in case Cirum would leave the commune.

The activities directly in the community have often been led and carried out by the healers or key

farmers. Also with regard to decis®for the future Cirum never imposed a solution. It was rather

that through local studies, meetings and study visits local actors learnt about alternatives and

assessed their feasibility. Eventually the healers themselves spoke out the wish to establish a

community based regeneration model and they requested Cirum for assistance. Only from that point

onwards we gave the support in the design of a regeneration model. The same goes for the

community mobilisation which was fully carried out by the healersfkayr mer s and commune?o
party secretary and when they felt it was the right time.

In fact many of the study visits and onsite forums we organised were not our idea but have often
been initiated by local actors who asked Cirum to support. For instancehaffest study visit to

HEPA the provincial officials requested Cirum to bring them to our project areas to learn more about
our activities. Another case was after submitting the first letter of forest reclaim the commune
leaders suggested to organigedy tours for the district authorities. This could be seen as indication
that they really cared about the understanding and agreement among district leaders for the reclaim.
Indeed these study tours convinced the district leaders who did not only agheg@tlaim but

even requested local people to revise their plan to ask for more land. It was also the wish of district
leaders to talk to local people about their plans that made them request an onsite meeting in the
village with district authorities ale first and another onsite meeting between villagers and SFE as
second.

There were also instances at which we were explicitly asked to step back as an NGO because it was
pointed out that o6l ocal probl ems shiththed be sol vec
communebs party secretary who took |l ead in the pr
authorities who took responsibility to negotiate with the SFE and to mediate in the process of forest
reallocation and establishing the model. HoweMesa of control does not imply a loss of

responsibility because the role of an NGO remains to follow closely what is happening and guard

that the process is participatory, equal and outcomes are just. Furthermore an NGO must always be

alert to possible untended effects of its presence. We exist to support people in solving their

problems, not to create them.
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Title:Building and Supporting Resilient Biocultural Territoes in the Face of Climate
Change

Organisation: Indigenous Peoples' Biocultural Clemahange Assessment (IPCCA)
Theme:forests, agricultural fields, grasslands, inland water systems, coastal systems
Keywords:indigenous biocultural territories, climate change, traditional knowledge, livelihoods,
well-being

Summary

The IPCCA is an indigeous initiative which brings together indigenous communities and
organizations from a diversity of fragile and biodiverse ecosystems andesodigical production
landscapes to assess the impacts of climate change and build responses that enabte continue
resilience and strengthen a harmonious relationship between people and nature. This case study
explores the IPCCA approach of indigenous biocultural territories and a methodology based on
combining traditional knowledge, local inquiry and science thr@ugtutlistakeholder participatory
process to understand climatic change as it is experienced locally, assess climatic and ecosystem
conditions and trends and build adaptive responses foibeielt). The IPCCA approach is offered as

a vehicle for accompligng the Satoyama Initiative goals.

Introduction

Socioecological production landscapes, or Satoydikealandscapes are the product of historical
co-evolutionary relationships between communities and ecosystems. Most indigenous peoples have
historically maintained harmonious relationships within their territories, nurturing the rich biological
and cultural diversity found in the world. Today, indigenous peoples are among the most impacted
by climate change (UNPFII, 2007). Their landscapes and tegstare facing severe impacts of
extreme weather events such as droughts or hurricanes, and melting of the permafrost and glaciers
and sea level rise as a result of rising temperatures, leading in some cases to relocation of entire
communities and in mosases to a weakened ability to sustain livelihoods andhegllg and

maintain the ceevolutionary relationship with the ecosystems that have enabled their historical
resilience. The I ndigenous Peoplesd Bivwigaul t ur al
response to this challenge, empowering indigenous communities to undertake local analysis of the
changes and their impacts in order to build appropriate adaptation and mitigation responses that
strengthen their sociecological systems and enablellabeing within their territories.

Based on the experience of indigenous communities, the IPCCA uses a biocultural response,
empowering communities in their indigenous models of territoriality. Since its inception in 2009,
nine local biocultural assessnts of climate change impacts are being implemented, as seen in
Table 1 the local assessments were selected to provide diverse experiences of the impacts of
changing climates on ecosystems and livelihoods.

Region/Country Indigenous Peoples/Communities Ecosystems
Pisac, Cusco, Peru Potato Park, Quechua High mountain
agroecosystem
Amazonia, Ecuador Séapara Nationality Tropical rainforest
Kuna Yala, Panama Comarca Kuna Yala, Kuna peoples Tropical forest, coastal an
marine
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North Western USA PNW Tribes inCalifornia, Oregon, Pacific coastal, interior
Washington, Nevada in USA and Britis| mountain and continental
Colombia in Canada semiarid shrubsteppe,
Great Basin biomes

Lapland, Finland Skolt Sami NationVillage of Subarctic river and
Sevettijarvi temrestrial

Kenya Maasai peoples Evergreen bushland

Andra Pradesh, India 14 Adivasi communities Forest and agroecosysten

Chiang Mai, Thailand Huay Manao village, Karen indigenousg Tropical rainforest

peoples
Ifugao, Philippines 3 major linguistic groups iifugao Mountain, forest and
province agroecosystem

Table 1. IPCCA Local Assessments

The local assessments use local frameworks and perceptions of climate and its changes to build
understanding of the changes induced on the ecosysiermunity relatioships and their impacts

on livelihoods and welbeing. Through building epistemological bridges between traditional
knowledge and science, new innovative approaches to maintaining livelihoods are empowering
communities to strengthen and reclaim their tieridl approaches within the current challenging
context of global change. This case study illustrates how the IPCCA approach and methodology are
appropriate vehicles for addressing the goals embraced by the Satoyama Initiative to maintain
harmonious relénships between nature and people for resilient semidogical production

landscapes.

Indigenous Biocultural Territories

Indigenous biocultural territories is a proposal for territorial management modeled on traditional
indigenous territoriality (Argmedo & Pimbert, 2008). The term biocultural is used to emphasize the
interlinked nature of the social and environmental systems, as well as providing a platform for
recognition of the biocultural heritage contained within the territory (Swiderska, 2006jeiits of
territoriality include land tenure and use, ritual practices relating to the land, systems of production
and exchange, political claims and cultural identity (Liffman, 1998). Examples of traditional models
include the Comarca system in Pananjidpe in Mexico and the ayllu system in the Andes. A
common element of these systems is the resilient and agrobiodiverse landscapes that are found
within them. While each model developed within a particular local context of ecosystems and
culture, they alshare a common holistic approach to managing the relationships between people and
living spaces. The resulting territories and their landscapes are therefore the product of historical
engagement in a particular way with the world and the process ofraglaptheir environmental
conditions and climate (Ford et. al 2006; Posey, 2001; Stevens & De Lacy, 1997).

Besides being grounded in territory and indigenous governance, processes used by indigenous
people to manage land and life are also rooted in ageindus understanding of the cosmos, in
which people and all other beings in the world are interconnected, creating social relations and
obligations between all beings (Berkes 1999, International Council for Science 2002, Allen et al.
2009). The resourcesd biodiversity found in indigenous territories are managed through a
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reciprocal relationship between all beings. Indigenous resource management practices are therefore
the result of a way of being in the world, the consequence of which, in many cadesehao
nurture resilient social and ecological systems and landscapes.

Photo 1. The Potato Park landscape, Pisaqg, Cusco, Peru. (Photo by ANDES)

This territorial approach to understanding development and maintenance eécloigical

production ladscapes provides a wide base for strengthening resilience. Processes that have
maintained resilience in these particular samological production landscapes include social
organisation, spiritual engagement, economic relations, knowledge productisimaaimgj, and

collective governance. In many cases these underlying processes and the associated knowledge have
been degraded through colonization and continued discrimination as well as new threats such as
climate change. The indigenous biocultural teriits approach used by the IPCCA provides an
opportunity to creatively build upon traditional territorial models in order to create systems that can
respond to the current political, environmental and social contexts and challenges. Through assessing
whereimpacts are impairing the ability of communities to maintain or strengthen their resilience,

new innovative models are built. So@oological production landscapes in this context are both a
vehicle for resilience and the product of historical resilience

The IPCCA Methodology

In undertaking biocultural climate change assessments, the IPCCA has built upon the experiences of
local partners working in diverse and fragile ecosystems across the world, to develop a common
methodology. The methodologicaamework used is based on intercultural dialogue, bringing

together participatory, emancipatory and indigenous methods adapted to the local context in a multi
stakeholder collaborative process.

Political, economic, and ecological processes are at plagiiing climate change and solutions

must therefore address all of these aspects. The processes that are drivers of climate change occur
across physical parts of the globe and its cultural spheres, such as global production and
consumption patterns thate responsible for greenhouse gas emissions; hence it is understood not
just as climate change but as global change (Karl & Trenberth, 2003). It follows, therefore, that
adaptive strategies for responding to global change must create links betwesatetharsd cultural
contexts that create the changes and those that are being impacted. Intercultural practice is a way of
doing this, which allows awareness and analysis of the inequalities embedded in interactions
between indigenous societies and themiiedge systems and dominant cultures. This is
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particularly important in the IPCCA process, as indigenous peoples are the most vulnerable due to
historic process of discrimination and their direct dependence on the ecosystems they inhabit.

The first stepn the process involves developing the structures that will be used to undertake the
analysis’ a local steering committee is established, and study and focus groups identified for
undertaking analysis of climate change and its impacts in the commudities the structures are in
place, a baseline is developed. Information is gathered to build a picture of the current state of the
biocultural territory (ecosystems, communities etc.) and climatic conditions in the area. Strong
emphasis is placed on re@wing traditional knowledge on ecosystems and climate. Ecosystems
services are described from a local perspective, valuing the rich knowledge of biodiversity and
climate that is the product of their-ewolutionary past. In some cases this requires regfer
knowledge from elders, and intergenerational exchange is a key element in this process of
empowerment.

Once a clear picture of the current state of the biocultural territory and climatic conditions is
achieved, an assessment of conditions and tiemditheir impact on the identified elements of
resilience in socig@cological production landscapes is undertaken. Through use of cutting edge tools
such as global climate models brought together with maps of traditional landscape management
practices, bdging of epistemologies enables analysis of potential future scenarios for a resilient
landscape that can provide wb#ing. The carrying capacity and resource use within the landscape

is based on historical use and knowledge for landscape regeneraitigningo consideration the
changing conditions. The resulting information is used to undertake futuring activities and scenario
building exercises within collective decision making processes for future planning.

Throughout all stages of the assessntaaimum participation of community groups and members

is ensured through a collaborative process. As the assessment is driven by the community, local
authorities and decision making spaces provide participatory platforms, ensuring that all relevant
knowledge and expertise of aspects of landscape management, livelihoods practices as well as
spiritual connections are contributing to building a picture of the challenges and finding avenues for
responding appropriately.

Building Resilient Biocultural Territo ries

The strategic goal of the IPCCA local assessments is the development of ebideedand locally
appropriate responses that enable resilience of the biocultural territory in the face of climate change.
To this end, each indigenous biocultural tersi undertaking a local assessment develops life plans.
Life plans are strategies for cultural, social, political and economic affirmation of a territorial
approach to developmehthey are, in essence, development plans that focus on building resilience
and ensuring webeing. They are built from within, creating strategies to use local knowledge,

values and objectives to build resilient production landscapes to face climate change and other
political, economic and social challenges.

The life plans deeloped through the IPCCA assessment process are vehicles for reaching the
Satoyama Initiative vision of realizing societies in harmony with nature. Developed from a holistic
biocultural understanding of territory, landscape, ecosystems, knowledge authalife, the

IPCCA assessments can: consolidate wisdom on securing diverse ecosystem services and values;
integrate traditional ecological knowledge and modern science to promote innovations; and explore
new forms of cemanagement systems while respegtraditional communal land tenure.

An example of how this may be accomplished comes from the Sapara territory in the Ecuadorian
Amazon. In the Amazon, climate change is impacting on hunting and gathering practices, which are
the basis of Sapara livebbds. The communities are responding through analyzing climatic
conditions and trends and their impacts on forest ecosystems that provide services ranging from
provisioning (food, fuel, water etc.) to cultural (spiritual connection to the forest). Anstauoiding
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of climate change as a global process through scientific models provides opportunity to link local to
global concerns. The vast knowledge of the forest ecosystems, which is based on a historical co
evolutionary relationship, is combined with Gt&ps to identify areas of vulnerability from various
threats, including those posed by oil exploration in their territory. Their life plan, which is in
development, will address the need to adjust livelihoods practices while needing to secure their
communéaland tenure to ensure their ecosystem services and resilience in their territory. The
territorial approach enables a wide view of the local needs, without separating environmental and
social realities.

A different example comes from the subarctic turerasystems in Lapland, Finland. The Skolt

Sami practice their traditional reindeer herding and subsistence fishing activities in a biocultural
territory that is experiencing severe impacts of climate change. The changes being experienced
illustrate that Bmatic change combines with other social and economic processes and is threatening
their reindeer herding livelihoods. The relationship of people and reindeer is a deep and spiritual
connection and the impacts on culture and spirituality cannot be utiniettes. Through forced
relocation Sami knowledge has been significantly degraded and livelihood adaptations were made
from nomadic to settled life. Today, through the IPCCA local assessment the Skolt Sami are
recovering much of their lost traditional kniegige and practices, to strengthen their own
understanding of historical resilience and to renew their practices of subsistence fishing and reindeer
herding. Use of video techniques and GIS are assisting in the assessment and development of
adaptation plasithat can maintain the harmonious relationship between people and nature, which is
the basis for resilience.

The two examples illustrate that each biocultural territory is different, and each must be understood
through local frameworks and processes. [fbernational Partnership for the Satoyama Initiative is

a network of initiatives, organizations and communities all contributing into the complex task of
maintaining resilient sociecological production landscapes. The IPCCA territorial and
methodologial approach provides opportunity for empowering communities to recreate their futures
based on what has worked in the past and what is needed to face new challenges.
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Title: Role of Traditional Knowledge in Strengthening Soegzolgical Production
Landscapes

Organisation: Indigenous Peoples' International Centre for Policy Research and Education
(TEBTEBBA)
Theme:Others

Summary

Traditional knowledge of maintaining the balance of the different parts of the land is a primary
consiceration in territorial management among indigenous peoples. Presently, much of these are in
varying stages of persistence andidiegration due to various socio economic and political
pressures. Recognizing the importance of traditional knowledge ingladstomary sustainable use
and equitable sharing of resources, the United Nations Convention on Biological Diversity (CBD) ,
has not only adopted their promotion in its Article 8j and Article 10c respectively, but also adopted
the ecosystems approachitasmain framework in its program of work. It was along this line that the
Tebtebba Foundation, Inc. forged a partnership with the Montafiosa Research and Development

Center (MRDC) in June 2008 and engaged the Kal ang
Admini strative Regi on, Philippines to implement t
within the Framework of Indigenous

Peoples Rights and Ecosystems Approacho

The work brings together five communities of Tinoc, Ifugao, Philippines and twg#Rieations;

t he MRDC who works directly with indigenous peopl

food systems for 30 years and Tebtebba, who works and has gained recognition in promoting

i ndigenous peopl esbd r i ghtolaborative wornkavithithe folbwingat i on a l 3

objectives:

| To enable communities to identify and characterize the land use and management of their
territories, i.e. composition, structure and function with respect to a) human interaction,
needs and values incling cultural aspects; b) conservation and management of
biodiversity; and c) environmental quality and assess changes on the mentioned subject
matter;

| To facilitate information exchange and learning sessions among and between community
holders of traditinal knowledge, authorities of customary law and service providers/duty
bearers towards formulating and adopting development plans within the principles of
ecosystems approach consistent with the rights and customary resource management and
sustainable usgractices of indigenous peoples;

|  To promote the adoption of the ecosystdrased approach at different levels of
development planning and implementation and to draw lessons at appropriate times from
the piloting experience and transmit these to policy msa&ed strengthen implementation
of the ecosystemsased approach; and,

| To support initiatives on socieconomic work pertinent to revival, innovations of
traditional livelihoods linked to biodiversity and ecosystems.

Project implementation

To implemen the project, four development strategies were drawn up, but at different stages of the
work, the partnership had to find the correct balance or combination of two or three of these and at
other times, to focus on just one. These strategies includes€grob and documentation, (2)
organizing and capacity building, (3) advocacy and networking, and (4) socio economic projects
implementation.
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Site Selection and Getting off the ground

The Cordillera Region, Philippines which forms a contiguous land magéegemainly by

indigenous peoples (comprising more than 85% of total population) who more than once have come
together in region wide unity to defend their lands, rights and resources was chosen as the
implementation site. The Partnership zeroed in oratba that forms the watershed of the-36&

Magat Dam, a geographical scale that would enable the Partnership to 1) focus yet 2) be able to
show interrelations and 3) be able to target an-pri@vincial cooperation. The site is in the

Province of Ifuga, a UNdeclared heritage site for its impressive rice terraces.

Since the project was a paative initiative of the Partnership, it took time to introduce and explain
the project and get the informed consent of the chosen communities; namely: Ahimangng
Tulludan, Tukucan and Binablayan, five of the 12 barangays of the municipality of Tinoc, Ifugao.

The developmental phase of the project proved to be much harder than anticipated due to (1) the
prevailing fAresear ch f astcanducted,2) the widesp@adn u mer ous r e s
discrimination against traditional lifeways and practice of rituals which some Christian

fundamentalist groups have portrayed as works of Satan and (3) commercial chesedalarming

and the attendant culture that measwsuccess in terms of cash generation have relegated
traditional subsistence production systems as fAba

These difficulties prompted a strategy shift from a more focused research to more awareness raising
through formal and informal sharing sessido discuss the distinct features of indigenous

knowledge on sustainable use and resource conservation and the cultural practices that strengthen
community cohesion and solidarity. These also served as a venue to learn and generate data on
traditional resource management practices, production systems and changes through time in the
target communities. Data gathered from these sessions were substantiated with key informant
interviews.

The work hastened as more people became interested in the resecgsh fhrat incorporates

awareness raising. By September 2009, the project was able to gather substantial data showing the
contrasting situations of Ahin, a subsistence village, and Tukucan, which has adopted production for
the market through the commerambdnocrop chemicabased vegetable production. The data
presented a sophisticated knowledge system of sustainable land use management and resource
sharing in Ahin, most of which are still practiced by the present generation. On the other, Tukucan
which sine 1996 has gradually converted most of its agricultural land to vegetable farm manifested
a degraded environment, decreased ecosystems services, increased food insecurity and a growing
incidence of indebtedness among the farmers.

Up-scaling in the municpal level

Such findings made possible the advancement of work in networking and advocacy which pushed

for the holding of the FirstTinek Land Summit in January 2010. While the Summit highlighted the

Kal anguyaés profound k nsandlsestdigng and mprovagbéodiviersity, t er r i t
it also sounded the alarm on its state of erosion. In some areas, indigenous knowledge is eroding as
people succumb to fimodernityd in response to disc
increasingy promoting it to remedy global ecological ills. The summit underscored the present

challenges of a degraded environment resulting from chemical monocrop farming, decreased land

security due to privatization of communal lands, and waning authority omaarstéaw especially

on resource use. From their collective learning the participants came to some conclusions:

We may not be able to convert privatizedbev ( wat er shed) back to &écommun:
must agree to convert and maintain it as phiti@ watershed and community protected area. We
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need to strengthen our customary laws and further develop our indigenous knowledge systems on
sustainable use.

The covenant, signed by 63 leader representatives of all 12 barangays of Tinoc, calleohféo acti

Afarrest environment al degradation and promote pec
some actions to take; namely: (1) halt environmental deterioration and address such phenomenon

(e.g. stop farmland encroachment into the forest laidrestation and delineation of community

protected areas) and (2) increase food security through sustainable food production systems,

renewable energy development and, where feasible, reviving and promoting

innovations/development of traditional occupas (e.g., permaculture in rotational agricultural

areas). Further unification process was done through the holding of the Mdn Leader s6 For um
gathering of elders, authorities of customary laws and more community leaders. -8ffeyned the

potental of their traditional knowledge and culture to solve environmental ills, weakening unity of

communities, and cultural erosion due to religion. They also raised the need for the entire Tinoc

municipality to unify on current land and resource issueslifFithee Manili forum committed to

i ncorporate the covenant in the plans of all farr

Comprehensive Land Use Planning

Among concrete actions identified as early as January during the Land Summit was for all the 12
barangag to do a comprehensive land use planning (CLUP) in their respective communities.
Tukucan led the first implementation by starting the delineation community protected areas and
actively campaigned for the reclamation of degraded watershed areas in No26frband started

its reforestation program in February 2011. Since only Ahin was following the example set by
Tukucan, a steering committee composed of the Municipal Development and Planning Office, the
Municipal Agricultural Office, 2 elders (1 male ahdemale) and the Partnership to facilitated the
CLUP processes in the different barangays. Barangay CLUP started in May and continued up to the
first week of August amidst preparation of swidden farms and rice harvest.

Summary of research findings

As defined, ecosystems approach is a strategy to manage land, water and living resources that

promotes conservation and sustainable use of the different parts of the environment, thereby
ensuring continued ecosystems beiegr Thelereest and functi
concluded that ecosystems approach is a traditional holistic view of the Kalanguya of Tinoc in the
management of their territories. The Kalanguya manage their territories through a land use patter

creating different nested ecosystamithin their mountain homeland. Starting from the highest

el evati orwidos (iwatedbblked).

The belew or watersheds are collectively owned by villages. It serves as boundaries between
villages and source of clean air, water, fuel, food and nrmesticNeighbor villages are also allowed

to hunt, gather food and medicines. Unwritten law on the use of this include no cutting of trees and
non- burning of the beew. Within the bekw are the pehyew or sacred sites which also serves as
sanctuary for amals and plants; the dowengan (hunting grounds), linnengan (areas for bird hunting)
and the alongpi-hebheb (natural springs).

Scattered just below the watershed are the kiyewan (woodlots), source of the many other needs of
the community such as timbérewood, food, medicinal and pesticidal/ botanical plants. Below the
kiyewan are the inuran, areas for swidden farming . The kiyewan is a communal woodlot and
muyung are claowned woodlots where people source their fuel and materials for building thei
houses whereby selective and regulated cutting is practice-dnware communal swidden areas

and kinabba is a privatized swidden farm. If not used by the owner, the kinabba can be tilled by
others with the permission from the owner.
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Adjacent to the swiden farms are the pahtu, the pastureland or grassland where large ruminant
animals such as horses, cows, carabaos and goats are left to graze. Next is the papayaw or ricefield
which are privatehowned. Aside from producing rice, onions, garlic, leafyetajjles and legumes

are rotated in the same paddy field. After harvest, rice stalks are mixed with mud to form mounds
where vegetables are planted. This practise makes it possible for soil to have good aeration to
improve both physical and chemical propest Ricefields are also a source of fish (tilapia, dalag and
mudfish), snails and mudfish collected by any member of the community.

Panrabungan are the homesites. A typical Ifugao house is a perfect picture of-foresiry

system surrounded by trgardens of various species and bamboos integrated with herbs, vegetables
and animals which manifest deep understanding of diversity and integration. Part of the home but a
distinct land use is the dayahan, an area specifically designated for pigsasthibst £dge of the
homesite in a forested area. Pigs after being fed their morning meals are left to roam the dayahan.

At lower elevations are the wangwang or outflowing river from streams and creeks which serve as
the source of irrigation water and hiabiof aquatic resources. These are held in common by the
villagers and are sources of fish snails, and insect larvae gathered for food.

From the different parts of the land emerged a biodiversity of flora and fauna distinct to each of the
nested ecosystexthe fish, frogs, edible snails, weeds, insects, varieties of rice, more than 20
cultivated food crops, several naturally occurring plants in the rotational agricultural areas, and
various kinds of grasses and trees in the pastureland. People leataedléop livelihood and 25
traditional occupations were recorded including hunting, food gathering, food processing, farming,
fishing, pottery, bamboo weaving, barter, salt making, sugar cane processing, stonewall construction
and broom making. Except folazksmithing and weaving, raw materials required for these
occupations are found in the community.

The pattern of Ifugao agriculture is complex. It depends on many ecological, social, and cultural
factors including the knowledge of how these elementmtgelated and effectively utilized . And
so with the Kalanguya of Tinoc. The complex and integrated use of distinct land forms in their
territory creates a balanced ecosystem that protects the web of life of the different parts of the ili
(village/community). These are strengthened by their traditional knowledge on resource
management, custom laws, belief systems, spirituality, community solidarity, and social values
transmitted from one generation to the other. Their respect for nature as manifestatylyituals

that they have to perform for the use of resources, their strong belief that land is life is to be nurtured
for future generation and their activities determined by the coming of certain birds, flowering of
certain plants, the direction dfe¢ wind, the formation of the clouds illustrates their strong hold on
sustainable use and lanthrrnature relationship.

Up to the 8006s, people generally |Ilive from the | a
of various factors broughtinchages. For mal education was introduce
by the 8006s, the norm is to pursue higher |l evel e

and increasing need for cash was felt. Seasonal outmigration dfcatiel household embers

became regular annual activity leading to scarcity of labor in the village weakening the traditional

farming system of soil fertility enhancement, pest management and seed selection. Fundamentalist

religions increased and downgraded the traditibeéf system. This was worsened by the adoption

of the chemicabased cash crop production. Virgin forests were bulldozed to pave the way for the
production of commercial vegetabl es. By the ti me
confidenceonhtei r knowl edge and | ifeways was much erode:t

Significant achievement

Increasing appreciation of indigenous knowledge systems and practices on natural resource
management
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For the project, the most significant iegt came from the awareness raising incorporated in the
process of research work have questioned which debunked misperception and clarified matters
pertinent to traditional knowledge. The project was able to show, principally to the pilot
communities tbmselves, the profound wisdom of the territorial and natural resource management
passed on by their forebears especially at a time when traditional knowledge is beginning to break
down and disparaging views against indigenous lifeways are causing soiméoyima shame or
disinterest in learning their culture. Group discussions and formal educational sessions on
sustainable use of resources led them to recognize the sound ecological basis of their traditional
practices and to assert these in the faceéscfichination.

Translating these into actions, members of communities have started initiatives that resulted in a) the
increase of six to eight traditional rice varieties through seed exchange among women in two of the
five target barangays; b) commun@gmpaigns to strengthen traditional labor exchange groups

(ubbo), synchronized agricultural activities, (c) active protest against bulldozing of forestlands; and
(d) recognition of the superiority of custom law over state law on land and resource martageme

Moreover, deliberations on research findings questioned the widespread notion (prior to the project)

that commercial chemical based vegetable production have significantly uplifted the quality of life

of the people involved and forwarded observatimmsnability of some farmers shift to organic

farming as they are now trapped into the vicious cycle of indebtedness, the prevalence of food

insecurity, the decreasing water supply (2 water spring in Tukucan dried up) and marked decline in
community biodiersity. A high level of unity was achieved when there was a call for action to arrest
environmental degradation in January 2010 and proc
and affirmed by authorities of customary laws in .

Enabling communitieotadvocate and influence policies of concerned government bodies and
development agencies towards supporting the general objective of the project on the municipal and
provincial level

The first breakthrough in networking and advocacy was when the prajgared the interest of the
different line agencies after the research output was presented to them a year after the pilot
communities granted their permission to the Partnership. As an offshoot of this presentation, the
Legislative Council granted an atiation for an up scaling of the project on the municipal level.

While it was only the Municipal Development and Planning and the Municipal Agricultural offices

who persisted, the municipalddmensional mapping of the whole municipality was undertakea. T
present day land use was documented and subsequent village level comprehensive land use planning
were undertaken led by the barangay councils. Notable in the land use planning are the common
goals of (1) enhanced quality ecosystems services throughateetion and conservation of

watershed, rivers, springs, irrigation canals and (2) increased food security by increasing

productivity of production areas paddy fields and rotational agricultural areas and production of cash
crops through revitalizatioand innovations on traditional knowledge.

The strengthening of custom laws of community protected areas was another breakthrough. It took
more than a year for communities to deliberate and convince each other on the need to revive
custom laws in protged areas. Yet upon deciding on the matter it was not only the delineation of
protected areas (nine of twelve barangays) but also reclaiming degraded forest land by reforestation
was started in Tukucan, barangaghwthe widest degraded forest.

Promotirg development/innovations of traditional occupations for increased food security and
poverty alleviation

To date, the partnership has implemented three projects. The first was the construction of the
Wangwang Footbridge in Julpecember 2009 to facilitaccess to farmlands. This project is the
first of its kind in the community on four counts: best in quality and durability in the municipality,
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designed through collective discussion, implemented through an ubbo group and done through a

collaborativeeffar of the peopleds organization and the ba

The second project set up a blacksmith training center through the newly formed Tinoc Panday
Group in collaboration with the local government unit. Blacksmithing is one of the traditional
occupatios in the area, but in the entire central Tinoc only one living blacksmith continues to
practice it. As 53/earold Daniel Binayan declared,

It gives me great pleasure to be a trainer in blacksmithing. | thought | would not be able to transmit
the skillsl have. The project now gives me the opportunity to lead a more meaningful life, | can
transfer my skills to others. As such, | will die a happy man.

Monitoring the project revealed that people have continuously streamed into the blacksmith training
cenkr to have their tools repaired since it opened in August 2010. This also manifests the tradition
of kailala in which people are wont not to waste but to optimize the use of every resource.

A third project was the establishment of the IramDevelopment®ject launched on November

23. The inurran is the rotational agricultural area or where shifting cultivation is practiced. Since

time immemorial, theinulmn has contributed much of the peopl e

were built, these areas slijed rice, camote (sweet potato), legumes and vegetables. Up to this time,
these continue to supplement rice farming, contributing more than 50 percent of the food needs of
the village. However, inuran management has to contend with 1) shorter falloiggserthus

decreased soil fertility and reduced productivity; 2) need for better soil erosion control as the
environment becomes more fragile; 3) growing population and limited land; 4) decreasing labor
force and 5) the need for cash. With the IrammDevéopment Project, innovations for sustainable

food systems can be showcased and food security enhanced. Specifically, the project aims to:

1. Support interested ubbo groups, with members of organized groups as a priority, willing to
integrate innovations irheir inuman;

Provide learning venues for other members of communities for innovative technologies;

Increase productivity of the inuam;

Contribute to increasing food security of project beneficiaries;and

Contribute to organizational funds to promote dedelop sustainable food systems.

arLDd

Some barangays have also started reclamation of degraded watershed areas through reforestation.

The promotion of self help initiatives for the establishment of communal and household tree
nurseries has also taken off t@und.

The bigger challenge still is how to strengthen collective action to enhance watersheds and wood
lots, intensify swidden cultivation, revitalize food and honey gathering, hunting and other traditional
occupations to amger the growing need foash.

Forming or strengthening appropriate groups in the community to spearhead planning, resource
generation and implementation of community development plans
Strengthening the farmerséd organizati ounsils, was

i nit

but this problem was overcome as the need for str

Community leaders and elders at the Ma@onvention discussed and agreed on a more systematic
and comprehensive plan for community organizing as theyedai better appreciation of the role of

i ndigenous peoplesd6 organizations in ensuring sel

organizations have been revived and organizing of elders is ongoing.

Maximizing project outcomes for national andeimational policy advocacy

Linking the project to national and global policy advocacy has just started. The project experience
has been presented in fora organized by Tebtebba in the Philippines with the aim to promote
revitalization of indigenous peopfies nat ur al resource management

181

Syst e



profound knowledge of the Kalanguya. It has also been shared with community mappers in different
countries supported by the Forest Peoples Programme-{zadd NGO) working on customary
sustanable use through community mapping. A broader perspective was provided to these groups
including traditional occupations and traditional knowledge on the development of nested
ecosystems.

Continuinf work

The MRDGTebtebba Partnership continues to wimkards the objective of unifying different
stakeholders in Tinoc to formulate a road map for the adoption of the ecosystems approach on a
higher and wider level taking into account current realities. This requires the formation of a body
that will spearhad and ensure adoption and implementation of the Land Summit Covenant on the
municipal level through the municipal comprehensive land use plan. To attain this, the following
work has to be done:

| Capacity building among dnedohthe barangay feveleapdl e s 6 or |
envisioned to be part of the projectéds sustai
I Convening an inteagency roundtable discussion to define roles of each in the
implementation of land use and development plans.

Conclusion

The project to pilbthe CBD ecosystems approach in Ifugao is a work in progress. But as it moves to
the next phase, it is guided by the insights drawn from the first phase of work.

I To introduce the ecosysterhased approach as something new is historically inaccurate and
an inappropriate starting point for indigenous peoples because it fails to appreciate and build
on indigenous and customary land use and management systems These systems are
anchored on maintaining ecological balance, which is of utmost consideratioir in the
economic system and part of the secidtural and political fabric of their community life.

These must be supported.

|  Development strategies that require the effective and full participation of local people have
long been formulated but implementatioas yet to take off in the project site.

| The conceptual framework | inking ecosystems s
among the Kalanguya of Tinoc. This and other materials will facilitate the formulation of
development indicators themselves.

| The notion that traditional occupations are directly linked to land use pattern and
biodiversity is also affirmed in the study areas.

| Against an external threat, people can easily unite themselves to resist and fight. However,
the democratic processes taglve conflicts and threats created from within and by
members of a community may take a longer process.

| Land use and sustainable development planning needs to be pursued to ensure the people of
Tinoc of the enjoyment of their rights. These are the rightsvn and develop their lands,
territories and resources; to have legal recognition and protection for these as well as for
their customs, traditions and land tenure systems; and to have their free, prior and informed
consent obtained in any project thffects them as provided for in the UN Declaration on
the Rights of Indigenous Peoples linking the project to national and global policy advocacy
has just started.
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Summary

Since 2007, with the support of the UNEP/GEF funded Siberian Crane Wetland Project, various
community devel opment activities in tgme Beizifu ¢
National Nature Reserve in the Inner Mongolia Autonomous Region. These community activities

covered a wide range of elements for an environmentaignted integrated development approach:

restoration of traditional cultures, empowerment of localroomities, seHorganization, rural bio

energy, establishment of community revolving funds, promotion of reigterprises, participatory

pasture management planning and monitoring, environmental education, and establishment of the
communityinitiated Beizf u Ke der gin Pasture Protection and Man
this intervention, this paper documents the reflections on key points for identifying interventions and

projects in the Beizifu community supporting commuifiised natural resource managet.

These points are: translating the conceptual strategy for intervention into an operational strategy,
targeting model and orientation, identifying actions supporting commhbaggd resource
management, developing trust between outsiders and thrawdty, changing the behaviour and
attitudes of local officials, and monitoring and evaluation of community actions. Finally, this paper
reviews some critical issues for development interventions at the community level supporting
sustainable natural res@ermanagement and biodiversity conservation, including development
intervention, unification of community, culturén particular traditional culture, and centralization
and decentralization.

Background

Within the past thirty years, the total area dunareserves in China has rapidly expanded to 14% of

the countrydés tot al |l and area, providing protecti
ecosystems in a qualified sense. Traditionally, natural resources allocated for conservation would be

used ly local communities, and these conservation areas are often located in economically

underdeveloped regions with poor transportation facilities and far from city centres. Therefore, the

livelihood of local people should depend on natural resources whi¢hale| ocat edd for cons

For a long time, executive orders, laws and regulations have been the main measures for resolving
conflicts between natural reserve protection and peripheral communities. However, because
objective requirements for the sival and development of local communities were ignored,

conflicts between conservation areas and communities became increasingly intensified.

On the other hand, the nature conservation sector in China has gradually assimilated new ideas from
internation&natural conservation practices, including the important approach of community co

management. In China, community-e@nagement has transformed from a concept into a practical

action for nature conservation. With the initiative of the Beizifu communitylofe Ke der gi n Nat i
Nature Reserve (NNR) in the Inner Mongolia Autonomous Region, starting from 2007, the

UNEP/GEF Siberian Crane Wetland Project (SCWP) has supported some pilot community

development activities. Over the past 3 years, the projectdami, the local community and the

nature reserve staff jointly achieved progress in the direction of comnhasgd resource
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management and biodiversifijendly economic livelihood alternatives. At the same time, questions
arose concerning some intemé@n actions. This paper focuses on development intervention
supported by SCWP in the Beizifu community, and documents our experiences in the process of
community intervention towards developing ammanagement scheme for natural resource
management anddaiversity-friendly alternative livelihoods. Based on this intervention, the authors
wish to share their reflections from the perspective of development sociology.

Materials and methods

Basic Information on Beizifu Gacha (Village)

The Beizifu Gacha (hemafter referred to as the Beizifu community) is located at the center of the
Kebderqin Sandy Land Region, with four natural vil
95% of which are ethnic Mongol i anssanddsibaeen,gi n Sanc
is a typical semarid region lying between farming areas and deserts in Northeast China. This is one

of the most fragile regions, sensitive to human disturbance and natural calamities such as rainfall

shortages and increased temperatasseciated with climate change. Historically, the Mongolian

people created their own culture associated with
means fAmansion of the nephew of Afwhereak areagiith( f r om t F
about 20,000 ha of land was presented to this nephew. With population growth, farming has been

introduced in recent decades. The prolonged drought has threatened farming and grazing activities,
peoplebds daily | ives an dfludctuataddyreatly fom pebrtogead, andir e.  Yi e
the natural pasture and savannah ecosystem was seriously degraded. During a baseline survey in the

Beizifu community before starting the community development project, the local people ranked

degradation of natum@sources including pastures and wetlands, and lack of rainfall, as the primary

threats to their livelihoods, and the future of the community.

Due to resource degradation, the Beizifu community, as one of the representative communities of the
K e 6 e r mpy lLand Region, was marginalized during the process of rapid economic progress in
China. In 2007, the average net income per capita in the community was about 900 yuan (about 132
US$), far below the national average of rural farmers, at 4,140 yuan @®USS). Farming

(maize and mung beans) and livestock raising (sheep and cattle) are the main income sources. In
recent years, revenue from-@frm income has sharply increased, and more and more young people
are seeking migrant jobs.

In recent years, any initiatives have been taken by local governments to offset resource degradation

and to alleviate poverty in the Kedergin region,
genetically modified livestock, and eenergy initiatives. These measureséachieved some

positive impacts; however it is necessary to assess how the communities interpret these interventions

in their production practices. These initiatives intended to safeguard natural grassland, wetland and
savannah ecosystem with joint effoftom individual households, collectives and the state.

Beizifu community, the majority of whose territor
it is unique in some aspects of its ecosystem complex including rare cranes and wildlife. However,

is a typical representative of communities in the nature reserve with rich resources, poor community,

rich traditional culture, poor governance, and social and ecological fragility to outside intervention.

Keberqgin National Nature Reserve

The Ke'ergn Wetland and Rare Bird National Nature Reserve is located within the borders of
Xinjiamu Sumu (Township), in the northeast part of Ke'ergin Zuoyi Zhonggi tgpahXingi an

League (Prefecture). The geographic coordinates arésd@ 421 -45° 17Q36 N, 12 40Q

13 -122 14Q 07 E. The northern boundary of the conservation area is close to Tuguan County
of Xingi an League, the eastern boundary side is contiguousigititghai NNR in Jilin Province,

the southern boundary is the Huolin River, and theteva boundary is 27 km from Bayanhushu
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Township, the capital of Ke'ergin Zuoyi Zhongqi; the nestluth length is approximately 46 km, the
westeast width is approximate#t4 km, and the total land area is 126,987 ha.

Kebderqgqin is a comprehensive National Nature Reser
Grassland ecosystem to a relatively complete degree, including three representative landscapes:
wetlandsspporting rare birds, native elm (Ul mus macro

Grassland. There are 175 species of birds within the conservation area, including seven bird species
with first-grade state protection: Oriental Stork Ciconia boyciBieck Stork C. nigra, Red

crowned Crane Grus japonensis, Siberian Crane G. leucogeranus, Hooded Crane G. monacha, Great
Bustard Otis tarda and Golden Eagle Aquila chrysaetus. Also, there are 29 bird species with second
grade state protection. The globahyeatened bird species occurring in the reserve are the Oriental

Stork, Redcrowned Crane, Siberian Crane, Whitgped Crane G. vipio, Hooded Crane, Swan

Goose Anser cygnoi des, Baer 6s Pochard Aythya ba
craneend storks are a key conservation value of t
species, the largest number of any country. There are six crane species in the conservation area:
Hooded, Eurasian G. grus, Reiwned, Whitenaped and Demoille Cranes Anthropoides virgo.

Demoiselle Cranes also breed in the local area.

er
he

In addition, there are 452 species of angiosperms within the conservation area. There are 3,000 ha of
Siberian Apricot Prunus sibirica secondary forest, which occurs indtiffeiensities, and is an

el ement of the original | andscape of Kederqin Gre
As one of the three largest grasslands in Inner Mongolia, there is not much remaining of the

Keberqgqgin Gr ass| aNMRduedouconsinuaiedrogbt@re thg iapid dévelopment of

livestock breeding.

In 1985, the Kedergin Nature Reserve was establis
upgraded to a National Nature ResmtosaeguarkKisder gqi n N
natural grassland, wetland and savanna ecosystems with rare cranes and wildlife in the face of

growing pressure from Beizifu and the residents of other villages for grazing and other resource uses.
Prolonged drought has threatened biodir si ty and the welfare of | ocal
has increased conflict between conservation and development needs. Through many years of

management practices, the reserve leadership and technical staff have realized the need and potential

for communitybased development to enhance resource protection and sustainable use while

enabling the reserve to meet its conservation objectives in partnership with local communities.

Research methodology

An action research methodology was used as thdafuantal data gathering approach. Action

research is fAlearning by doingd, contributing to
immediate problematic situation and simultaneously furthering the goals of social science (Gilmore

et al., 1986). Thi approach requires collaboration between researchers and local people through

shared learning and reflection. We provided trainings to the local community and nature reserve staff

and assisted them in designing, implementing, monitoring and evaluatiogntineunity

development intervention. They learned and then applied what they had learned to implement the

work themselves. As researchers, we were able to conduct research iwarlabaltuation, aiming

to solve real practical problems.

We followed five phases as developed by Susman (1983) (see Fig. 1). Initially, problems were

identified and data collected for more detailed analysis. This was followed by the collective proposal

of several possible solutions, from which a single plan of action emengeslas implemented.

Data on the results of the intervention were collected and analyzed, and the findings were interpreted

in the | ight of the acti on 0 sassessed andthesprocesstbeganhi s poi
another cycle. This processrtinued until the identified problems were resolved.
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DIAGNOSING

Identifying or
defining a problem

ACTION
SPECIFYING PLANNING
LEARNING
o Conddering
Identifying general alternative courses
findings of action
EVALUATING TAKING ACTION
Studying the <: Selecting a course
consequences of an of action
action

Figure 1. Detailed Action Research Model (adapted from Susman 1983)

Over the past three years (262009), the authors worked with the local community to manage the

commun t ydés natur al resources, and developed a good
efficient, participatory primary data collection approaches in addition to the accumulated secondary

data. Strong emphasis was given to participatory techniques anudjeethhic modes of data
collection. We |ived in the Beizifu community to
in relation to fengshui forests (forests with symbolic spiritual meanings, and being strictly managed

by local communities, and ually serving ecological functions), using a participatory observation

method. This approach along with sestiuctured interview and group discussions were our first

hand data collection methods.

Semistructured interviews were carried out with key infants. These included Nature Reserve
officials, community heads and villagers, and officials from the county and township governments.
These key informants were involved in the process of community intervention together with the
researchers. Group discusss including elders, men, and women in the villages were organized to
discuss three main topics. The first topic was related to-che=sking the data collected and

provided by key informants. The second topic concerned influential, big events (inclatiomgl

and local policy adjustments) in the history of natural resource management and utilization, and their
impact on specific locations. Finally, these discussions considered the functions, management,
utilization methods, activities and benefitsatelg to natural resources. During group discussions,
visual tools, including participatory mapping and ranking, were used for analysis.

Analysis of data from interviews, combined with information derived from situational analysis and
case studies, wased to explore the research questions and to arrive at specific conclusions. Hence
different bodies of original yet sometimes fragmentary data were organized into a format relevant to
the investigation. Such data treatment measures covered comparisogy,anédlction, deduction,
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reasoning, and summarizatibreach designed to identify existing processes and problems for
further inquiry.

This research was a reiterative process. We analyzed data during the fieldwork period and adjusted

our research plarcaording to activities taking place in the field. We tried to do research together

with | ocal people and based on the villagersd per
within, according to Struthers (2001). Besides soliciting data to meetsearch objectives, we

also developed friendships with the participants through our frequent interactions with them.

Introduction of the development intervention in the Beizifu Community

Prior to initiating the community development activitiesinBhe i zi f u communi ty i n Ke:¢
in 2007, a series of trainings were provided to reserve staff and officials from local governments,

including: inclass training on participatory rural appraisal (PRA)m@nagement planning, and

sharinglearning among Nare Reserve staff under the project, and domestic and overseas study

tours on cemanagement and integrated rural development. After the community project was

initiated in the Beizifu community, these trainings were continued and expanded to more pésticipa

including village heads and progressive farmers. These trainings provided a fundamental base for

them to acquire and apply new knowledge in the community development processes.

In 2007, the Beizifu communitpased resource management action startédamveekiong

training workshop on participatory appraisal and planning. The primary goals of this training were:
to develop multistakeholders partnership mechanisms; to expand the social network for people in
the community; and finally and most importigrto conduct integrated community development
planning for the Beizifu community. This training was facilitated by the researchers, and Participants
included individuals from the Nature Reserve, technicians from county forestry and livestock
bureaus, regsentatives of the township government, and village heads and farmer representatives.
As a result, a multidisciplinary team was established to analyze the problems and challenges they
faced, the advantages and disadvantages they have, the opportudipeteatials they hold, and

thus to develop an integrated community development plan to guide the three year intervention.
The plan aimed to develop an integrated biodivefsigndly community development model. In

other words, through the implementatiof a series of developmental subprojects, assisting with
ecological culture instruction activities, giVvincg
participating in natural resources management, especially grassland management, and gradually
adoptirg sustainable communityased grassland management; adopting and testing the idea of
participatory planning, establishing a framework for community development within the next two
years, making adaptive adjustments to the implementation process basedsimat@®ons and

popular will, developing farmer organizations and enhancing capacity building through study tours,
training and learning.

The villagers were initially interested in converting their goat herds from a local variety to a new
(more expensi@) breed that can yield greater profits through cashmere (goat wool). By reducing the
size of the goat herds in this way, the herders expected to increase revenues while reducing pressure
on the grassland. As project discussions began, different opamagrgied on priorities for the use of
project funds, and attention began to shift towards the process for the community members to work
together. Up to September 2009, the following activities were conducted in the Beizifu community
and by line agencies:

| Various stakeholders related to pasture management consulted
| Biogas piloting and extension conducted

|  Shed feeding facility improved

| Trainings and study tour conducted
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Beizifu Kebderqin Pasture Protection atablisheMlanagemer
in September 2008

| Participatory pasture management planning
|  Water saving facility installed at farming land
I Mongolian cul tural activities became an i mpor
|  Householdebased enterprises promotion
I Environmemal education for children and schools
|  Seasonal grazing planning and pasture restoration action
I Communityowned Pasture Guards Team established in
| Participatory monitoring of pasture restoration
I Far mer 6s ¢ o o pising,aioday, mrmifigy pastypei sheep raising, etc.)
I Communitybased revolving fund (under the Association) established in 2008 and expanded
at the beginning of 2009

At the time the Association was established, the action generated much interespandficam the

county and township government and various agencies at both governmental levels. An empty
classroom in a village school (the children are now educated at the town or county levels) was
converted into a community center and association offitevarious awarenessising materials

about protecting the grassland on the walls, and a rather imposing list of Association regulations. Yet
during this time, the community members gained actual experience with the economic activities
supported by thproject (the Association, for example, became the entity that could manage the
revolving loan funds, and maximize benefits for theiriuperhaps also to help with initiation of
community enterprises such as processing of local dairy products or sayeubg@roduction).

The Association has not provided any project money for converting family herds to cashmere goats,

but has successfully encouraged some families to do so with their own resources; this activity was

set aside as only marginally suiteddeveloping collective activity and a cooperative spirit within

the community. They came to regard maintaining their culture as an important aspect of community
devel opment, and started a womenb6és dancang group
started to understand the potential for cooperative action on such essential issues as grassland
management and livestock management. For example, they established a team to investigate the

problem of oveigrazing and pasture degradation, and saw thelexity of the problem as well as

the great benefits involved if they could reduce the number of intruders and external grazers on the

lands of the community.

The Association was joined voluntarily by 67 households out of 223 in the Beizifu commadity, a

grew to 134 households by August 2009. The Associ
clearer understanding of the potential benefits of the Association, need opportunities to learn more

about successfully managing and developing their Assmejdhrough outside expert advice and

also by visiting other successful cooperatives within the grassland region.

These initiatives have been facilitated by Keberc
considered that resolving the conflict betweenservation and development needs to be a

substantial issue. Through project activities during the past three years, however, the reserve

leadership and technical staff have realized the strong potential for cominasétgt development to

enhance resourgeotection and use while enabling the reserve to meet its conservation objectives in
partnership with local communities.

Reflections from identifying interventions
Objective Strategy and operational strategy
We aimed to interpret the livelihoods of lbpgople and management of sustainable wetland

resources in theoretical terms; and to strive to seek one method and approach for achieving a
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harmonious balance between the sustainable management of wetland resources and the subsistence
activities of locabeople on the basis of an established wetland resources management regime.

However, when it comes to the real world, this is not an easy task. We do not consider the
arrangement of activities for community involvement programs based on livelihoodsstarting
point, but rather wetland management activities as the starting point. This is aoredheice, in
which it is difficult to achieve the best of both worlds, and the choice has to be made.

Researchers and reserve staff engaged in naturatcesananagement would automatically design

the project framework from the perspective of the sustainable management of wetland resources, as
shown in Fig. 2. However, since the community participates in wetland management, it cannot
become a simple commiiydevelopment or poverty alleviation programme, and Fig. 2 can be used
as a basic conceptual framework for the sustainable management of wetland resources and
conservation of biological diversity.

Sustainable
Management of
Wetland
Resources

Wetland
Resources and
Species Diversity

Livelihood
Improvement

Figure 2 Conceptual Framewk for Community Participation in Wetland Resource Management Programmes

The abovementioned conceptual framework needs to be transformed into a practical operational
framework. It needs to establish preferred starting points for problem consideragtion to the
livelihood improvement of local people, as shown in Fig. 3. In other words, it needs to discuss how
to resolve the problem of sustainable management of wetland resources and conservation of
biological diversity based on the livelihood iropement of local people.

Livelihood
Improvement

Protection of
Wetland Resources
and Species

Sustainable
Management of
Wetland

Figure 3 Operational Framework for Community Participation in Wetland Resource Management Programmes
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As for the practical experience in Kebdergin NNR,
maneuver from government agencies, sustainable wetland resources management and biodiversity
conservation would be better integrated into the proposed development programs that are currently

putting most energy into livelihood improvement activities sudivastock raising, etc. After 2007,

the researchers and reserve staff spent much time communicating and living together with the local

people in the Beizifu community, jointly analyzed problems relating to the management of wetland
resources with them, drgaining an understanding of the complicated relationship between their

livelihoods and the wetland resources. This provided the basis for developing community livelihood
programmes related to wetland resource management and the conservation of bitayiib/,

such as seasonal grazing planning and pasture restoration action, establishment of a community
owned pasture guard team in partnership with Keoe
pasture restoration.

The above experiences were informatin regards to two issues. First, sustainable resource
management needs to exceed its currently recognized scope, beyond simply maintaining the relative
stability of ecosystem structure and functions and the continuity of natural ecological processes, to
more holistic concept of also protecting the related economy, society and culture. Specifically,
sustainable resource management supports ecological sustainability; economics, social justice,
multiculturalism, acceptability and wellehaved social consiction are its lifeforce (Qian et al.

2008). Secondly, it cannot endorse rapid and flexible PRA as an adequate approach. This method
only provides a tool for establishing mutual understanding between the researchers and the
community. Thus, time must lirvested to authentically develop programmes which are of intrinsic
value. It was possible to generate valuable community development intervention programmes by
improving understanding and consensus through interdependent learning between the villagers and
reserve staff.

Orientation and objective model

In early 2009, we defined the BetbtHrimeidu community &
Devel opment Model 6. After 2.5 years of work, we p
move towards a visioof the kind of village Beizifu should become. It is usually expected that when

developing such a program, we must inform governors before receiving funds, so as to obtain

resources for development intervention. We often got bogged down in the managmmfiats.

Based on the development intervention concept, we could only inform the project examining and

approving body that the intervention direction of the Beizifu community project is correct, but were

asked to provide detagilwhd/,i mfoavr mantdi ovih e tolie pimwlh a
At the same time, community cadres and staff of the Protected Area Authority were already very

accustomed to this way of thinking, even though they understood that the project was out of the

control of projet managers after its approval.

Rural development conducts social capacity building through the negotiations and efforts of different
social actors. These social actors include: government organizations, farmers and farmer
organizations, protected areanjuersities and research institutes, etc. Different social actors hold
different types and levels of resources, follow different principles of interest and value, and have
different abilities. Different interpretations of development intervention by #etses and the
interactions between them lead to diversification of development interventions (Long 2001; Liu
2006). Our approach aimed to promote diversity. We should not conclude the project failed simply
because the realized community intervention waghe goal we expected to achieve. During the
Beizifu community intervention, as the main decisioakers, we constantly reminded decision

makers involved in community project design that the most important thing is to find the direction of
intervention,and that the specific development interventions can be left to grassroots actors. In the
last three years, the decisiarakers participating in the Beizifu community development

intervention gradually understood this concept, which was an important stamtess
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Identifying project activities towards commuHitgsed resource management

Figure 4 shows an ideal basis for development interventions on wetland management (Qian et al.,
2008). First, we need to seek the common points of the developmentystifaistal government,

the development strategy of rural households, and the acceptable utilization strategy for wetland
resources.

As the model in Figure 3 suggests, a viable strategy for the sustainable management of wetland
resources consists of theeslapping sectors of local government, protected areas and local

community households, as long as the technology employed has economic feasibility. In reality,

local governments have long dominated local development; at least they have indisputablgtdomina
rights in economic development. For more than 20 years, farmers could only avoid or resist if they

did not like the Government's development strategy, while the management bodies of protected areas
made little contribution to development strategies spatific measures. Now it is necessary to

promote the participation of protected area staff in development strategies and specific measures in
order to achieve the conservation of biological diversity and sustainable use of wetlands.

Local governments
prioritize utilization of
wetland resources

Wetland resources
utilization strategy
of nature reserves

Wetland resources
utilization strategy
of local farmers

Figure 4 Analysis of Community Development Project in Wetland Reservation

Secondly, considering feasible technology, the available area will be more limited, as shown in Table
1, which required us to conduct a more careful investigation angl stuadbre comprehensive

analysis and multiple arguments. It should be noted that to design a suitable intervention and to
promote the sustainable management of wetlands within the protected area and its surrounding
villages is more difficult than an avemdevelopment project, requiring a more meticulous

feasibility study. The general practice is to first carry out a comprehensive analysis of the
development strategy of local government and the interest of related protected areas, then to conduct
deep asssments of families in the community to understand their problems, challenges and
strategies in development, and to determine a possible strategy which can cover the development
strategies of local governments and acceptable management techniques anesrfergsuwtected

areas.
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Table 1 Consideration of feasibility for development projects

A B C D
Feasible The local government Three parties Government and Protected area
Technology | and local farmers accept, | accept - goal of protected area authority and local
but the protected area wetland authority accept, farmers accept,
authority does not accept, | utilization project, | technically feasible, | technically feasible,
technically feasible technically but farmers do not but local
feasible support government does
not support
Unfeasible The local government Three parties The government Protected area
technology and local farmers accept, | accept, but and protected area | authority and local
but the protected area technically authority accept, farmers accept, but
authority does not accept, | unfeasible local farmers do the government
technically unfeasible not support, does not support,
technically technically
unfeasible unfeasible

Thirdly, the complicated social factors increase the complexity of project seldeioners in rural
communities are not homogeneous: there are all kinds of families in a village. Residents of the
Beizifu community emigrated from other places one after another over the last 300 years, with some
families having more than three hundredrgeat history, while others have only thirty years. Some
families divide up, and are in heavy debt due to weddings and the buildings of new houses; some
have a sick main labor force; some have to spend large sums of money for children to go to
university;some have disabled or mentally retarded members. Every family wants to do different
things and faces different practical difficulties. It is difficult for grassroots governments to find a
development measure and action which can easily satisfy all farGibepled with the longerm

impact of a planned economy, it is difficult for grassroots governments to adapt to such a huge
change in rural communities, lacking the work experience in rural communities under a market
economy. Another constraint is thatetbapacity of some rural cadres is questionable; they usually do
not have the time or the patience for field investigation and study. Protected area staff members are
generally committed to their work, often involving some-salfrifice. But they have thheown

families, clans, and other social networks. They also have personal plans for family development, so
their behaviours are promoted and restricted by the social networks. All these factors influence their
views on wetland management to various degjrékese views objectively reflect the interest of
individual members, families, clans and other social networks of protected area staff members, as
well as their knowledge and life experience. In real life, to promote communritianagement

work, it is recessary to empower the authority of the community in managing its natural resources.

Even if the leadership of protected areas recognizes this trend, the average employees do not
necessarily agree. The loss of power means loss of face, and loss stadeeefit. It also goes
against their need to protect their own social networks.

Entering the community

In an era when China's social economy is changing rapidly, the farmers in the Beizifu community are
being marginalized. There are various contiains and conflicts between farmers and other
farmers, farmers and the community committee and Party branch, villages and other villages,
villages and grassroots governments, and villages and protected areas. These are the biggest
problems facing Chinedarmers in developing their communities. Villagers view people from
outside with wariness and hostility. The biggest problem the project faced was how to remodel the
community's understanding of protected area staff, local government staff and projest expe
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We introduced a concept of an entry project to cope with the above situation. Usually long processes

are involved to reach project approval, from project identification, proposal formulation, application

and approval by many levels of authorities,duransfer processing, which usually requires one

more year, in particular for the first project for the Beizifu community. Meanwhile in the real world,

the nature of the community and participating hot
may al® shift. These usually create additional conflicts between the local government and the local
community.

Thus, during the first visit for developing integrated community development planning, we clearly
stated that the first project proposed by the Beizbmmunity would be approved with only two
conditions, agreed to by the majority of community, and less than 50,000 yuan in total budget. This
project would be considered as a gift to the community for developing trust between the project staff,
the comnanity and the local government. A commuditgsed revolving fund was selected by the
community as an entry project.

Implementation

Local officials and community heads are used to implementing projects throudbvtoprocesses.

Thus a critical issue wdsw to change the attitudes and behaviours of all actors, including local

of ficials, community heads, and officials from tAh
implementation process.

China does not lack the idea of participatory processes arttpsagither in ancient or

contemporary history (Liu, 1999). Based on the experiences in the Beizifu community, change of
individual behaviour and attitude is the most difficult part of promulgating commbaggd natural
resource management practicestsiers need to recognize ‘the knowledge and skills of the

community people’, and to collaborate with the local people, to be 'learners' rather than 'leaders' or
‘alms givers'. Many local officials still doubt the capability of the local people (Liu, &Cfl4).

In the past three years, the community has demonstrated its capacity to implement its project towards
the sustainable use of natural resources. Some officials have learned from this process and their
attitudes and behaviours have gradually chdnblewever it is still one of the major barriers to

project implementation.

Monitoring and evaluation

Although it is an important stage in the project cycle, very little knowledge has been gained on how
to evaluate the intervention. However, we canrsanize the achievements according to the

opinions gathered from all the actors in the process. During theyibaeéntervention, the Beizifu
community has been unified, the goat herds have been downsized to abthitdsvof former

numbers, and the tdgrs expected to increase their revenues while reducing pressure on the
grassland. The Association has not provided any project money for converting family herds to
cashmere goats, but has successfully encouraged some families to do so using theiluosasreso

This activity was set aside as only marginally suited to developing collective activity and a

cooperative spirit within the community. The villagers came to regard maintaining their culture as

an important aspect of community development,aadst ed a womends dancing gro
instruments/singing group. They started to understand the potential for cooperative action on such

essential issues as grassland management and livestock management. For example, they established

a team to invetigate the problem of ovgrazing and pasture degradation, and saw the complexity

of the problem as well as the great benefits that could be realized if they could reduce the number of

intruders and external grazers on the lands of the community. I $teoprogress made in the

community has testified to the possibility of harmonization of rural development and environmental

protection (or biodiversity conversation).
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Reflection and conclusions
Development Intervention

Planned development intervenigdo not always achieve their expected direct outcomes.

Reviewing the two decades of experience on planned interventions towardgsmagement schemes

for biodiversity conservation, a rather mechanical model of the relationship between projects,
implemenation and outcomes has been mostly espoused. It is necessacpheeptualize the

notion of an intervention as fAan ongoing socially
the execution of an alreadyecified plan of action with expected autme s 6 ( Long, 2001)
Intervention is made up of a complicated set of processes, which involve the reinterpretation or
transformation of intervention action during the implementation process. Therefore, there is no

straight line from action to outcomes. hcf, outcomes may be the result of factors not directly

linked to the particular implementation program. Local governments and communities always find
sufficient space for formulating and pursuing the
theinterests of upper level government institutions; in particular, those at the highest level and most

socially distant. Implementation should, then, be viewed as a transaction process involving

negotiation over goals and means between actors with cargliatidiverging interests, and not

simply as the execution of a particular policy (Warwick, 1982).

We must also take account of the diverse ways in which individuals and their households organize
themselves, individually and collectively, in the facpodf anned i nterventions pr oma
authorities, such as governments and international development organizations. The strategies they

devise and the types of interaction that evolve between them and the various intervening parties
shapethenaturead out comes of the interventions. I n this
6internalizedd and come to mean different things
individual actors involved, whether they be implementers, clients or bystanders.

Unification of the Community

Since collectivization was introduced in rural areas, public services have disappeared. In production,

villagers must face the market by themselves. They have been totally dominated in terms of

agricultural productiontechmlgy, agr i cul tural supplies, and mar Kk
continual pressure from three different sides on the villagersusadecisionmaking space:

1) Market. The role of the market is giving villagers increasing impact. Villagers havg tmritle

market to make production decisions, and commercial rates of these agricultural productions are
increasing. Villagers also depend more and more on the market. Green revolution technology has
also had a growing influence on the production behafigillagers. It has led farmers to be more
dependent on agencies which provide credit, seeds and fertilizers, and farmers have to sell their
agricultural products to repay these debts. And these service agencies usually retain a high margin of
profitability. Diesel supply serves as a good example of this as villagers need irrigation to achieve
agricultural production, and the associated costs are an important part of overall production costs and
fertilizer, one of which is that farmers buy fertilizer oedit from private agricultural enterprises

before production. When the farmers harvest their crops, they have to pay 140% of the amount
received on credit before production. Villagers can get loans from credit associations, but they need a
mortgage to redee a loan, and even if there is a mortgage, they cannot get a loan when they are

most in need of money. The interest rates on loans to farmers are high, equivalent to an annual
interest rate of about 20%.

2) Policy. In recent years, the government hanhkmnacting various policies, such as a prohibition

on grazing, enclosures, etc. The use of natural resources by villagers has been limited to a certain
extent by the establishment of Kedergin NNR in tfF
projectand other such activities.
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3) The government's devel opment interventions. F c
government developed the silkworm industry in 200C
area. The Beizifu Community opengrhsslands and planted mulberry trees under the leadership of

the local government. While this policy was supported by the people, they were in fact supporting

the opportunity to open up new farmland instead of planting mulberry trees, for there are

pronbi ti ons on creating new farmland on grassl and e
not matter if the mulberry survives; what they care about is the fact that the grassland has already

been opened up for farming. When the plan for mulberry atitim fails, switching to the

cultivation of other crops will become a matter of course.

The living space of the community is also being compressed. Community leaders are under

increased pressure from higher authorities to improve management practicssidiy without the

concrete support required to do so. To make things worse, the higher authorities and staff of

protected areas have to take over some of the power of the community leadership, because their own
utilization and distribution power is dédng due to the policies and interventions introduced by
governments at higher | evels. Some even participa
natural resources, a practice carried out by some community leaders to accommodate social

pressurs or create financial impetus.

Another aspect is that, exposed to the rapidly changing outside world and the widening of
employment opportunities and channels, communities are faced with more and more choices. The
big contrast between the local commursitiand the outside world encourages increasing numbers of
young people to leave their communities in order to seek new livelihoods and ways of life. This, to a
certain extent, promotes the disintegration of communities.

The disintegration of communities$generated many problems. As a result of a weakening of the
communityds collective consciousness, there has L
sense of community by progressively more people, because social networks tend to be established

with the neighbourhood, family and external society. Everyone focuses on their own matters and

there is a serious lack of community production and living services. Individual farmers face the

market alone, and purchase their own agricultural resourcesoltp@ssible to organize water

facilities, and there is a lack of public cultural activities. he direction of intervention within China's

rural development is to rebuild the consciousness of the community and develop a sense of

ownership. It is also the kg rebuilding communities like Beizifin 2007, China estimated the

difficulty and longterm characteristics of i@odelling communities. By promoting communities to

build an Ainvisibled and fAvisible (gsmadsit cal ) spac
possible for villagers to participate in the management of natural resources, as well as-decision
making for community development. The fAinvisible

team, grassland Protection Association, and vaither types of groups.

The o6vi diincludes ax@renangy center and a commubiged revolving fund group. An
important indication of progress in the community's remodelling process was the 2009 Women's Day.
The village organized a reunion for men, which involved the voluntary participation of almost all

the village women in the activities. The village cadres had not expected that so many would be
willing to participate. During the implementation of the community project, the village cadres
gradually established the role of village elite, and villagers demonstrated their enthusiasm for the
2009 village election. The main participants of community project were chosen for the newly elected
village leadership. Our thrgeear experience with the Bdiz community proved that if outsiders

treat the members of a community with sincerity, listen to their concerns, and respect their decisions,
they will gradually grow to trust outsiders, and will also become organized.

Power of traditional culture
Culture plays an inherently strong role in community development. The majority of community
projects focus solely on activities that lead farmers to become wealthier, or facilitate the production
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and livelihoods of the people through the building of bridgesdspgas supply, etc., while ignoring

the potential of culture. In this project, we deliberately emphasized projects which can unite and
mobilize communities, attempted to work with local natural resource management of wetlands, and
combined these with lat biodiversity conservation. In Beizifu, we saw the potential influence of
culture on development.

Culture remodeling is a lorAgrm dynamic process. In some protected areas, or Forestry Bureaus, a
bureaucratic culture has been created, which consiaigdafing trouble whenever possible and

bullying the weak and small. This goes against the precepts that: "nature and men are one", or "men
and birds under the same blue sky". There is a long and difficult path towards encouraging
communities to love birdand respect nature, while resisting the bad behavior of a few internal and
external individuals.

China is faced with fierce conflicts between traditional and modern civilization, agricultural and
nomadic lifestyles, and shifting modes of cultivation. Migst realize that China is undergoing

social change and may not return to a traditional form of civilization. The social conflicts,
environmental degradation, public confusion and social disorder brought by cultural fragmentation
will become increasinglylwious. Therefore, China badly needs new concepts for connecting
modern and traditional ways of life, and for building a new Chinese culture based on traditional
values and China's rich and varied natural environment, thereby achieving a new harmony betwee
nature and culture.

Centralization or decentralization

Policy on pasture and wetland resources has shift
Republic of China in 1949. Each shift has always placed local communities on the losing side in

tems of access to resources. During its first 30 years, China was in a period of centralization and
collectivization, followed by 30 years of decentralization andalkectivization. Somewhat

paradoxically, however, regardless of whether collectivizatiate@ollectivization prevailed, the

outcome has always been the same: resource degradation. This at least part of the reason why China

finally ended up undertaking massive and largely centralized interventions in terms of pasture

protection, grazing prohitions, and caged raising of cattle and sheep. This suggests that the best

policy for the restoration of natural resources would be through rebuilding the strong link between

local people and their resources.

There have been dramatic changes over thé&@agears in the interrelations between people,
communities, and resources as reflected in changes within the-pwitical, economic and social
contexts, as well as changes at the micro level in terms of power relations, knowledge, and
livelihood strugjles. Frequent mutations in the macro and micro contexts have resulted in
concomitant shifts in resource management and land use. This has brought at least one negative
consequence, namely that shirtm planning has caused the loss of local commuretiedgenous
resource management practices and possibly undermined the relatively harmonious power
relationships that existed between the different actors in the villages (Liu, 2006).

Since 2003, the local government has applied a policy of zero grazffgdbthe trends in
degradation of pasture resources. Garrett Ha
Chinads policy mak e-coflectivizatioh ang privatizatipnuyaind t@presento p  t
selfish individuals from overusing commoesources. However, there is much more to the issue

than that. Resource use and management is a critical arena for struggle and conflict between
stakeholders (Liu, 2006). Access to trees and their products galvanizes the interests of both outside
groupsl the government and authoritative non-government actors _] and inside groups T

community people. The fundamental question we should ask is whether local knowledge systems,
power structures, and cultures will be able to coexist and integrate in the &teroél capital

invasion and privatization (Baumann, 1998).
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Summary

Urbanization is often regarded as a pressure on rural and agricultural land use. But in this article,
usng a case study in central Hunshandak Sandland in Inner Mongolia, China, it was demonstrated
that urbanization has potential benefits for the restoration of degraded grassland. The degradation of
Hunshandak Sandland could only be reversed if the intesfsityeruse is also reduced. Through the
urbanization of three small towns in a small area (accounting for 0.1% of the total area), the local
inhabitants in severely degraded grassland could be reduced. Thus, severely degraded grassland
(accounting for 449%f the total area) would be released from livestock pressure and restored. With
increases in the size of the urban area, the area of restored grassland has also increases. Urbanization
provides socioeconomic benefits to the grassland area in termseabti@my, education, science,
entertainment and social welfare. Also, the restored grassland can provide a healthy environment for
the three small cities and towns. Thus, a reciprocal relationship could be formed between urban and
grassland areas.

Introduc tion

Urbanization is the process of concentrating population within a city, which usually serves as the
local center of politics, economy, commerce, transportation, education, information and culture
(World Resources Institute, 1996). The degree of udaéion is normally regarded as an indicator

of the level of development (Simpson, 1993). There have been some studies on the relationship
between natural ecosystems and urban areas (Folke, 1997), but urbanization is often regarded as a
pressuré even a costant pressureon rural and agricultural land use (Gerrit and Van der Knaap,
2002; Wessels et al., 2003). For example, the total agricultural area of ten nations in Europe
decreased by 6x106 ha over the period from 19888, largely due to urban devpinent (Bouma

et al., 1998). However, in this paper, we describe an alternate view. In combating grassland
degradation in Hunshandak Sandland in Inner Mongolia, China, we found that urbanization has
potential benefited degraded grassland.

Land degradatiois a worldwide problem, with over 250 million people and a third of the earth's
land surface directly threatened by desertification (Diallo, 2003). Desertification comes from land
degradation in arid, semiarid and sulmid areas as the result of varioastérs, including climatic
variations and human activities (UN, 1992; Fernandez, 2002). Interactions and conflicts between
natural processes and human activities may lead to desertification (Sansom, 1999, Zhang et al.,
2003a). In fact, many researcherstia world believe that population pressure and overgrazing are
the main reasons for desertification in sandy grasslands. i.e., desertification in Kuwfaita@tii,
2003), India (Ram et al., 1999) and China (Wu and Ci, 2002, Jiang et al., 2003a, Zhar&pesh).
Desertification can therefore be reversed by removing these pressures (overgraziogjtivaton

due to human activities (Dobson et al., 1997; Bradshaw, 2000; Okin et al., 2001).

Hunshandak Sandl and i s o n&andsfwithGh area af300F kan2. r maj or
The area covered by moving sand dunes was 2.3% of the total area in 1950, 8.2% irl®i&0sid

13% in the 1980s, 50% in 1996, and 70% in 2002. The number of grazing animals (mainly cattle and
sheep) has increased 3@d since 1949, accompanied by a rapid increase in population (boier 6

during the past fifty years); these factors are believed to be the primary reasons for the rapid
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desertification (Li et al., 2001). These two pressures have exceeded the thrasiyoid capacity
of the grassland (Jiang, 2002) in the severely degraded areas.

In this article, we explore the potential benefits of urbanization to degraded grassland. The
inhabitants and their domestic livestock in severely desertified grasslandsniglaihBanner,

located in the center of Hunshandak Sandland, are to be movedtowesy and degraded

grasslands are being left alone so that the degraded ecosystem can be restored through concomitant
conservation of biodiversity under natural procesBg®nlarging the size of the etowns, local

inhabitants will be able to raise livestock, develop industry and increase ecotourism. The resulting
improvement to their standard of living is designed to be an example of sustainable development
combining tle environment, society and economy. There is also a full discussion of the potential of
this urbanization approach to combat desertification in the Hunshandak Sandland.

Methods
Study Area

Hunshandak Sandland is situated in Inner Mongolia within NortGkima (Fig. 1), and has an

average altitude of 1201m above sea level. Zhenglan Banner (N44346% ; E114°55116°38¢),

in the hinterland of Hunshandak, has an area of 10,182 km2 (all background data are from Statistics
Bureau of Zhenglan Banner, 20@Inot otherwise indicated), and a population of 78,400. 32% of

the population lives in three towns, Shangduyin Gol, Sanggandalai and Habiriga, and 68% is
scattered throughout the rural areas. The towns only comprise 0.1% of the total Banner area, while
the grasslands make up the rest. Of this area, 81.8% was once considered useable rangeland.
However, most of the land has been seriously degraded due igrazarg. There is a prevailing
temperate semiarid climate, with an annual mean temperature®f, Aitnual precipitation of 250

350 mm (8090% falls between May and September), and annual transpiration 62200Gmm.

Around 801 higher plant species, more than 402 vertebrate specieg&ds7dnid 526 insects have

been recorded, with the total numbéspecies exceeding 1500 (Zhenglan Banner Government,
2001).

Zhenglan Banner is inhabited by persons of Mongolian descent and includes six other minority
groups, accounting for 42% of the total population. Han descendents make up the remaining 58% of
thepopulation. Zhenglan Banner has 11 stoaiking Sumus (townships) under its jurisdiction as

well as three agricultural townships and three industrial towns. Shangduyin Gol Town, the capital of
Zhenglan Banner, is the political, economic and culturakceitthe whole area. Both the

Mongolian language and Chinese language are spoken within Zhenglan Banner. Livestock
production is the main source of income in the rural areas, although there is steady growth in the
dairy, meat, textiles, fur and leatheppessing, carpet manufacturing and wine making sectors. The
financial income of Zhenglan Banner was 21 million USD in 2002 (1 USD is approximately equal to
8.3 RMB). The average income of one herdsman over the period fron20080n Zhenglan

Banner is sbwn in Fig. 2 C.

In the past four years, the rapid desertification has attracted a great deal of attention from both the
central government and Zhenglan Banner. Desertification is now identified as an important
ecological challenge in formulating developmal policies. Since 2000, a special fund containing

14.5 million USD has been invested by the central government to combat desertification in Zhenglan
Banner. Technical, institutional and legal consultative committees were established by Zhenglan
Banners Government, so that environmental management strategies integrate development policies
with resource management programs and industrial projects.

Data Collection and Analysis
A wide range of policy and statistical documents related to our study wkseted at four different
administrative levels: county, league, provincial and national. Historical data in Zhenglan Banner
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from 1950 onwards includes population figures, livestock numbers, land area, and other

comprehensive socioeconomic. The collecta dvere analyzed and synthesized to formulate the

actions programs discussed here. The expected population levels within the towns as well as
economic trends for the next 10 yeat#esm were foreca
DevelopmentalPlan& hengl an Banner 06 (Zhenglan Banner Gover
resources that could support tourism maintenance of cultural diversity was based on local

governmental reports (Zhenglan Banner Government, 2001) and reviewed by experienced experts.

Determining the Degree of Desertification

Land desertification was estimated by combining remote sensing data (Landsat TM image) with GIS
and statistical data from the Grassland Administration of Zhenglan Banner, and was confirmed
through field surveys. &geland was classified into four different landforms: spalredforest, low
grassland, hills and wetland. The method of Chen et al. (2002) was used for determining the degree
of desertification. The desertified grassland was classified into three ¢asegaegrating both

ecosystem and herbage quality for animals. The ratios of plant community height to the potential
plant height (without grazing) of <20%, -50% and >50% corresponded to 'severe', 'intermediately’
and 'least' desertification pasturespectively. The degree of decrease in reproductive branch
(categories <50%, 590%, >90%) and edible grass production (categories <309%5%il. >65%)

were both determinants for the three categories of desertification. We based our calculations on a
1:250000 scale topographic map. The data for plant community height and the degree of decrease in
reproductive branch and edible grass production were obtained from the Zhenglan Banner Grassland
Bureau (2001), which developed the information by working atoted Village level (Gacha). The

work was done by technicians under the guidance of experts from the Institute of Botany of the
Chinese Academy of Sciences in 2001. In each Gacha, 50 sample areas (1mx1m each), were
investigated at a distance of 300m frorolearea. The data were classified into four different

landforms (sparselmforest, low grassland, hills and wetland), then the respective average values

for plant height and reproductive branch and edible grass production were calculated to determine
thedegree of desertification in each Gacha. Finally, the degree of desertification for Zhenglan
Banner as a whole was determined.

Experiment measuring Natural Restoration

In order to assess the effect of natural processes on restoring degraded grassizrélin

desertified areas, some 2668 hm2 of severely desertified grassland in Bayin Hushu Gacha of
Zhenglan Banner were fenced in 2001. Plant biomass (fresh weight) and coverage were measured on
July 2001 and July 2003 in each of the four habitats: feegdly dunes, serfiked sandy dunes,

shifting sandy dunes and lowland; for five treatments: degraded area, severely degraded area,
protected area, interval protected (with rotational grazing), unprotected area and forage base. In each
habitat for the fivdreatments, the average biomass and coverage were calculated based on 10
randomly selected samples (1mx1m).

Results
Natural Restoration Experiment

For the restoration of desertified grassland, the experiment has provided positive results related to
therestoration of desertified grassland. The comparison of biomass and gross vegetative coverage
between protected, intervally protected and unprotected areas demonstrated that protected area yields
and coverage increased significantly over a two year pedogbared with the unprotected or

interval protected areas (Fig. 4). Shifting sand dunes did not have any vegetation before this field

trial, but afterwards the biomass was measured to be 156 ig protected areas compared with

220 g m2 in interval potected areas. Plant community coverage also reached 60% and 32%,
respectively, for the two area types. The nature of vegetation also changed after the area was
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protected; the vegetation in fixed sandy dunes was dominated by Artemisia frigid, Cleistogens
squarrosa and Carex duriuscula prior to the study, and after protection the landscape became
dominated by Agropyron michnoi, and Kochia prostrate. The dominant vegetative species in lowland
areas changed from Chenopodium glaucum and Chenopodium acumioateymius chinensis and
Elymus dahuricus. Still, the number of plant species in sample areas increased after being protected
for two years, with an average of 121% in protected and 74% in interval protected areas in all
habitats, respectively.

Degree and hcation of Degradation

Of the 10182 km2 of land in Zhenglan Banner, almost all the grasslands are affected by varying
degrees of desertification (Table 1); the ratio of severely, moderately anddeastfied areas was

22: 13: 15. Biodiversity levelsan be restored once human population pressures are removed. The
population in severely degraded grasslands is 10507 individuals, or 13% of the total population of
Zhenglan Banner.

Urbanization Provides Ecological Benefits to Grasslands

In order to regire degraded grasslands and to protect their biodiversity, the residents and their
livestock are to be transferred to three towns (funds to be supplied by both the central and local
governments). In fact, some 5778 people and their livestock have beed imowvhree towns

matching their preferences and with regard to the priorities of Zhenglan Banner. The balance of the
rural populations is now scheduled to be moved over the next five years.

Rural residents have expressed a willingness to move to thedktewns (Fig.1) distributed in the
moderately and leaskesertified grassland, e.g., Shangduyin Gol, Sanggandalai and Habiriga. These
three towns cover an area of 10.2 km2 (0.1% of Zhenglan Banner's total area), but now contain 32%
of Zhenglan Bannertetal population, and still have large potential for holding more people.

The feasibility of moving people currently living in severely desertified grasslands into three eco
towns is based on the following reasons. Firstly, the population in townsdragbeeasing at a rate
of 1-1.9% per year since the 1950s (Fig. 3). Most of these people came from pasture areas.

Transmigrating would increase the population in towns b$0% (Fig. 3). Secondly, moving the
population from pastures into towns wouldisfig human resource needs required by the future
economic development of towns and cities. Presently, there are more than 10 major projects under
construction or in the planning stages in Shangduyin Gol (Table 2). These include tourism, livestock
procesgig, real estate and other industrial development projects with the total investment projected
to equal 21,000 million RMB, requiring a population of 20.7 thousand in 2002 and 51.2 thousand in
2010. Thirdly, the formation of financial income has changed tnepast 50 years (Fig. 2B). The

ratio of income from stock production to GDP (gross domestic product) has shrunk whilst income
generated by industry and other activities has increased. This indicates that some parts of traditional
stock production wilbe gradually replaced by modern stock production methods (restricted grazing,
breed selection, etc.), related agribusiness and other industry. Still, with urban areas expanding, more
grassland could be restored; i.e. more urban areas equals more rastsskhd. It is expected that

if 92% of grasslands are restored, the rate of urbanization will increase to 72%, and only 0.18% of
the land will be occupied (Table 3).

Socioeconomic Benefits of Urbanization for Grasslands

Among the various economic compnts of GDP in Zhenglan Banner, the past 20 years have seen a
decrease in the contribution from mieagriculture, including agriculture, forestry, pastoral

production, homédoased processes (such as milk and meat production, wool cutting arwdimeilk
making) and fishing. However, there is growth in the contribution from urban industries, such as
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transportation, commerce, construction and services (Fig. 2B). In recent years, there has likewise
been an increase from township industries, including Homseccommerce and fishing. This
indicates that the increased economic income of local people was mainly based on increases in
industrial production, benefitting from urbanization. This also indicates the general trend of
Zhenglan Banner towards urbanizatiamabdition to the economic benefits to the rural area,
urbanization has also generated social benefits including personal training and education, social
welfare and services, and both direct and indirect improvements in science and technology.

Discussionand Conclusion

It certainly seems clear that restoration and sustainable development of desertified ecosystems must
take into account the living patterns and economic-lgihg of local residents, due to the

complexity of economic and ecological factdrat must be integrated into the local social system.

In short, the cultural behavior of local people has to be harmonized with the natural traits and
potential of the local ecosystem (Dyson, 1996; Holling, 2001; Jiang et al., 2003a).

Removing human digrbances from severely desertified grasslands could help to restore degraded
ecosystems and protect biodiversity. Enlarging the size of towns and cities could accommodate
people being relocated from severely desertified grasslands. Their involvemerelopdey animal
production and processing activities as well as ecotourism and other industries will raise the standard
of living.

From a local, regional and policy point of view, Jiang et al. (2003b) have pointed out that
urbanization provides severahittions in terms of supporting the relocated residents, e.qg.:

personal training and education,

science and technology transfer,

information and awareness of local, regional, national and international issues
entertainment,

sanitation and medical care,

cultural activities (folk music and ceremonies, gymnastics, etc.)

social welfare and services.

NookwhpE

All of the above are attractive to people who will need to be moved from the desertified grasslands.
In the case of Zhenglan Banner, after moving people iné@ thcetowns, there would be an

increase in the degree of urbanization, an indicator of the developmental level of a region, with the
quality of life of the relocated persons being markedly improved. With the growth of urban areas,
restored grasslands Walso increase (Table 3). On the other hand, the inhabitants in severely
desertified grasslands must be relocated, as there is no way to live on these grasslands and feed
livestock.

Once settled in the towns, the relocated people could engage in essat@ommerce and

transportation activities. In the case of Zhenglan Banner, there seem to be special tourism features
that are unique: sparsdm-forests, sandy lands with many lakes, and low grasslands, as well as
special types of biodiversity. There is@cultural diversity including Mongolian styles, famous
historical sites, the Chahar culture (Chahar are descendants of one tribe of Mongolian People) and
historic figures. Shangduyin Gol Town was once the summer capital-(B8% of the Yuan
Dynasty,which had a territory traversing Europe and Asia. Thanks to Marco Polo's travelogue,
Shangduyin Gol was known to the world as early as the thirteenth century and these sites have been
well preserved. Rough estimates by the Tourism Program of ZhenglanrB2heeglan Banner

Tourism Bureau, 2001), indicate that the percentage of GDP generated by income from tourism
would increase to 8% in 2005 and 15% in 2010; By 2007, up to 20.0000f the herdsmen active today
would be engaged in tourism and benefit fromeredivities. Furthermore, ecotourism, commerce,
services, and transportation in potential buffer zones and transition zones exert far less pressure on
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the grasslands than the intensive livestock grazing practiced in the past. Of course there is a need to
prevent fragmentation of urban area development, since this may reduce the productivity of
agricultural lands and lead to degradation of wildlife habitats (Platt, 2004)

In order to relocate the people from severely desertified grasslands, a specidéftimailbon

RMB, averaging 30,000 RMB per family, was invested in 2P001 by the Central Government of

China. The funds were meant to be invested in the entire range of activities discussed here, including
ecological migration, town construction, esisianent of milk, beef and mutton factories, training

for people to succeed in the new environment, and creation of ecotourism facilities. The goal is to
attain gross revenues of $14.5 million USD within the next five years. These funds are meant to
motivae provincial and county governments as well as private enterprises to invest their funds
towards the ultimate goal of combating desertification in Zhenglan Banner, thus providing a
substantial financial basis for undertaking much larger restoration iastivitthe surrounding

degraded grasslands.

In conclusion, the potential benefit of urbanization for degraded grasslands is that severely

desertified grasslands would be left in a natural state, therefore stimulatingeitabiishment of

biodiversity,wildlife and vegetation. The people now living on severely degraded lands (population
10507) will be relocated into three towns. How at
requirements of these three towns to increase urbanization rates56%640

The town of Shangduyin Gol would be enlarged into a central city in Hunshandak Saralland
tourism city, a Mongolian cultural city and an egity. Overall, there is an estimated 67,000 hm2 of
lowlands in Zhenglan Banner, which have a higher proolugiotential. If all the lowland areas are
reasonably managed, the grass yield potential should reach 300 million RMB (calculated for 2250
kg/ha). The direct income can reach 60 million RMB according to 2002 market prices. Furthermore,
ecotourism and culte-tourism are estimated to produce an income equal to 50 million RMB
(Zhenglan Banner Tourism Bureau, 2001), stock production and further processing, and related
agribusiness would produce an income of 950 million RMB, income from commerce and other
indugry would equal 50 million RMB (Zhenglan Banner Government 2000), and the total income
would be 335 million RMB. This would correspond to 18 times the income of Zhenglan Banner in
2002, thus realizing the objective of achieving sustainable developmememgZn Banner of
Hunshandak Sandland.

A third of the earth's land surface is also located in arid and semiarid areas like Hunshandak
Sandland, and is directly threatened by desertification (Diallo, 2003). If we are able to combat
desertification in a tihdl of the earth's land surface, as well as meet other human needs, such as
economic development and life improvement, by urbanization, this will be an accepted accessible
weapon through the world.
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Summary

The Swabian Alb, inthe Souive st ern part of Germany, -scak one of t
and diverse cultural landscapesharich biodiversity and ecosystem services. It is home to one of

the largest scattered fruit tree habitats of Europe. The term scattered fruit tree meadows refers to
orchards which are composed of open stands of standard fruit trees, undersown with crops
managed grasslands. Recently, this traditionallesedtype has come under threat. The case
represented in this study presents the high value and multitude of ecosystem services which are
provided. It looks back on the driving forces of the orchéniggorical development and refers to
reasons behind recent gains and losses. Measures are presented to conserve thifilemoad

natural environment; these aim not alone for nature conservancy, but especially for a contribution to
human wellbeing. Tte case of the scattered fruit tree meadows illustrates very well that in cultural
landscapes natural processes align with secamomic activities and quality of life.

Background

In European landscapes, people and nature hageateed over centuriesiow these cultural

landscapes look like, is the result of persistent landscape change following from of a highly diverse
variety of land uses. A typical traditional landscape stretches like a belt through Western, Central and
Eastern Europe: scatteredifrinee meadows. This agroforestry system is a historical form of
commercial orcharding which is composed of open stands of standard fruit trees, undersown with
crops or managed grasslands. The study focuses on the Swabian Alb (Schwabische Alb), in South
West Germany, where one of the largest contiguous landscapes of this type in Europe can be found.

The characteristics of scattered fruit tree meadows

Scattered fruit trees (German: Streuobst) can be
of fruit, belonging to different age groups, which are dispersed on cropland, meadows and pastures
in a rather irregular patterno (Herzog, 1998).

Figure 1: Scattered fruit tree meadow in the Swabian Alb.
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The most common species are apple, pear, pluegtsvherry, and also walnut. Planted at an

average density of 2000 stems per ha, the minimum stem height of 160 cm allows utilization of the
ground where fodder grasses, cereals, root crops, or vegetables are grown (Herzog, 1998; Plieninger,
2012). Typi@l scattered fruit tree arrangements take on the shape of whole valley slopes or
greenbelts around villages, but also of alleys along streets and of individual trees or tree groups.
Scattered fruit trees are delimited from hegagdens or intensively maregorchards through their

open and scattered character.

Figure 2: Example of scattered fruit trees that form a green belt around the village, in this case the village of Owen
(Swabian Alb).

The scattered fruit tree habitats of Germany are a traditigmaforestry system resulting from an
interaction of different drivers tied to the development of techniques and markets as well as political
events. Although being often received as a typical pristine agricultural landscape, it is a relatively
new oneUntil the 17th century fruits were mostly produced for mere subsistence, and fruit trees
were confined to homgardens. The development of these habitats of highly scenic value which
constituted whole new landscapes was triggered not by aesthetic réagdryseconomic ones

(Weller, 1996). The early beginnings of market development were interrupted by the European
Thirty Yead&ld, ledang deyadtdietl Bindscapes, and other catastrophic events and
epidemics (Herzog, 1998). Several laws andipubbulations later implemented allude to the
importance of enhancing fruticulture for a revitalization of the landscape: the linking of the
permission for citizenship or marriage to the obligation to plant fruit trees may be cited as an
example as wellsathe damage of fruit trees being a punishable offence (Herzog, 1998; Weller, 1996).
The 18th century is a period of widpread extension activities. Both scattered fruit trees and

orchards became a prominent element of German landscapes, especiallyitutial landscapes of

the Southwest. Another indicator for the economic significance of fruit tree meadows especially in
SouthWest Germany is the condition of the sites on which the planting started. These were sites
with particularly favourably conddns (river valleys, South facing slopes), including arable farm

land. Many trees were planted in former vineyards which had been in decline due to changing
climate conditions, pest invasions and arising competition with wine production from the Rhine area
(Herzog, 1998). Later on, technical progress made the production of fruits even maffectist;

the implementation of railways, for example, brought the products of scattered fruit trees to markets
on a much larger scale. In Germany, the plantatimhexpansion of scattered fruit trees reached its

peak in the 1930s. From the 1950s onwards, markets for cheap imported fruits emerged in Germany,
which necessitated efforts to produce-fruits at
orientedfri t production from Streuobst to intensively
intensive fruit tree systems are of a completely different shape in their horizontal and vertical
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