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PREFACE 

On the occasion of the International Year of Mountains, and in response to the clear consensus
reached by the international community regarding the need to ensure harmonious and sustainable
development of mountainous areas and watersheds, the Food and Agriculture Organization of
the United Nations (FAO) and its partners in the subject undertook a large-scale assessment and
global review of the current status and future trends regarding knowledge about and techniques
for integrated watershed management.

The objectives were to promote the exchange and dissemination of experiences of integrated
watershed management techniques, identify constraints to the implementation and development
of those techniques during the decade from 1990 to 2000 and capture relevant new paradigms
and approaches. The lessons learned from diverse experiences are being used to define a new
generation of integrated watershed management projects.

Experts from four continents contributed to the assessment, which yielded four main outputs:
1) a review of experiences in watershed management, based on questionnaires that were sent to
active partners in the field; 2) substantive reports from four regional workshops held in Nairobi
(Kenya), Kathmandu (Nepal), Arequipa (Peru) and Megève (France); 3) four case studies from
the Mediterranean basin, Nepal, Bolivia and Burundi; and 4) an international conference in Porto
Cervo, Sassari Province, Sardinia, Italy.

Watershed management concepts and approaches were reviewed, and different experiences
assessed. The results of this exercise are presented in several documents, including the proceedings
of workshops and reports on the four case studies. 

The conservation, use and sustainable management of watershed resources in order to meet
the demands of growing populations have been a high priority for many countries over the
past several decades. In this respect, integrated watershed management through people’s
participation has become widely accepted as the approach that ensures sound sustainable
natural resources management and a better economy for upland inhabitants, as well as people
living in downstream areas. 

As an element of FAO’s wider review and assessment process of watershed management strategies
and approaches for the decade 1990 to 2000, the Latin American Regional Workshop on
Preparing the Next Generation of Watershed Management Programmes and Projects was held
from 15 to 17 June 2003 in Arequipa, Peru. As elsewhere, considerable progress has been
achieved in Latin America in the development of participatory integrated watershed management
approaches and methodologies, especially since the 1990s.

Organized in conjunction with the Third Latin American Congress on Watershed Management,
the workshop pursued the broad objectives of considering and discussing watershed management
programmes and projects in the Latin American region, their achievements, gaps and lessons
learned, defining guidelines and new approaches for the next generation of watershed
management and proposing new project ideas.

Proceedings of the Latin American Workshop on Watershed Management
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The workshop aimed also to contribute to a better understanding of the current status of
watershed management in Latin America, raising awareness of and providing the necessary
advocacy and support for effective watershed management at the local, national and regional levels
in the future.

El Hadji Sène Carlos Marx R. Carneiro
Director Secretario Técnico de la 
Forest Resources Division, REDLACH
FAO, Rome Santiago de Chile

Preface
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INTRODUCTION

In extensive areas of Latin America and the Caribbean there is a lack of balance between
development and the conservation and protection of natural resources. This is leading to the
deterioration and degradation of natural resources and the environment, especially in areas
where land is used intensively and there is a large human population. 

The root cause of this situation is a lack of planning and integrated management, which affects
the sustainability of forest management, as well as contributing to water pollution, the erosion
of productive soils and the instability of fragile ecosystems. The relationships among different
elements of the environment – climate, soil, water, vegetation, wildlife and human activities –
determine the ways in which a region can be developed sustainably to meet the needs of its
population. The exploitation of natural resources (especially water, soil and vegetation) is a threat
to fragile ecosystems and needs to be carried out in harmony with resource conservation.

In the 1950s, countries in Latin America and the Caribbean started to adopt the watershed
management approach as a way of promoting the conservation and sustainable use of natural
resources. Since then, the watershed management concept has evolved significantly throughout
the region, and has now become a participatory process that involves the local population and
watershed users. The community establishes specific objectives, for which integrated actions
directed at the environment and the social, economic, institutional and legal situation are then
designed, managed and implemented to achieve. 

So far, only a few projects throughout the region have been planned and implemented according
to the integrated management approach. Some of these have been very successful in terms of new
technologies, coordination of public and private organizations, and wider stakeholder
participation. However, the progress that has already been made and the steps that are necessary
to improve future programmes have not yet been fully assessed and identified. 

Watershed management has also made considerable progress at the global level, especially during
the 1990 to 2000 period, when new approaches and methodologies to promote participatory
integrated watershed management were developed. It is now essential that a systematic review
and assessment of watershed management strategies, their achievements and gaps be carried out
in order to establish what works and what can be done to improve future programmes; the
experiences of 1990 to 2000 should receive particular emphasis. Such information is necessary
for the development of innovative approaches and appropriate strategies for the future.

In response to this need, a global assessment is currently under way. Its main objective is to
respond to the various needs and characteristics of the different stakeholders involved in
watershed management at the global, regional and national levels. An important feature of this
assessment is a series of workshops held in each of the major regions of the world. 

The Latin American Regional Workshop on Preparing the Next Generation of Watershed
Management Programmes and Projects was held from 15 to 17 June 2003 in Arequipa, Peru.

Proceedings of the Latin American Workshop on Watershed Management
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Its broad objectives were to promote the sharing and dissemination of information on watershed
management achievements and existing gaps, and to support the development of effective watershed
management through better designed and adequately implemented projects and programmes. 

The workshop set out to:

� provide an opportunity for concerned parties to share information and contribute to a better
understanding of the current status of watershed management; and

� raise awareness and provide the necessary advocacy and support for implementing effective
watershed management at the local, national and regional levels. 

The workshop was organized in conjunction with the Third Latin American Congress on
Watershed Management, which preceded it and was held at the same location (see Annex C).
The congress aimed to provide an opportunity for analysing, evaluating and exchanging
information and ideas regarding watershed management in the region. It was arranged around
five basic themes: 1) policies, legislation and institutions; 2) economic and financing aspects; 3)
social and cultural aspects; 4) research and education; and 5) management instruments. More than
300 papers were presented at 20 congress workshops, and 1 000 specialists from various disciplines
related to watershed management participated. The results provided a useful contribution to
discussion of the next generation of watershed management programmes and projects. 

These workshop proceedings provide a summary of the information presented, an analysis of
the lessons learned and the gaps, and recommendations regarding the next generation of
watershed management programmes and projects. 

Using an in-depth analysis of watershed management activities from recent decades (especially
1990 to 2000) as a basis, and taking account of important events such as the International Year
of Mountains (2002) and the International Year of Freshwater (2003), the workshop’s main
objectives were to:

1. assess and identify the nature and extent of achievements and existing gaps in state-of-the-art
watershed management projects, programmes and approaches in the region;

2. identify lessons learned and principal issues emerging from past experiences in the region, with
particular focus on the 1990 to 2000 period;

3. draw up guidelines for the formulation and implementation of the next generation of watershed
management projects and programmes, with special focus on the role of effective watershed
management in the conservation and sustainable use of water resources. 

The workshop was attended by 30 experts from 16 Latin American countries, as well as specialists
from FAO and the World Conservation Union (IUCN). The regional participants were the
national coordinators (or their representatives) of the Latin American Technical Cooperation
Network on Watershed Management (REDLACH), and also played important roles in the Third
Latin American Congress on Watershed Management where many had served as moderators for
the congress workshops. These people were therefore particularly well informed about the
current situation regarding watershed management in the region 

Introduction
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CHAPTER 1
SUMMARY OF PAPERS PRESENTED AT THE
WORKSHOP

Workshop discussions were centred on five presentations: 

� Preparing the next generation of watershed management programmes by Moujahed Achouri; 
� Watershed management, review, assessment and strategies for the future by Larry Tennyson;
� Review and evaluation of strategies for watershed management by Pablo Sosa; 
� What really works in watershed management by Henry Tschinkel; and 
� Relationship between land use and water in watersheds. Implications for the management of

watersheds by Benjamin Kiersch. 

PREPARING THE NEXT GENERATION OF WATERSHED MANAGEMENT PROGRAMMES 

Moujahed Achouri presented an overview of FAO’s programme for assisting countries to
develop and refine policies and programmes related to integrated participatory watershed
management activities. He recalled that Chapter 13, Agenda 21 of the United Nations Conference
on Environment and Development (UNCED), for which FAO is the United Nations Task
Manager, stresses that:

Promoting integrated watershed development programmes through effective participation of
local people is a key to preventing further ecological imbalance. An integrated approach is needed
for conserving, upgrading and using the natural resource base of land, water, plant, animal and
human resources.

FAO programmes and priorities pay much attention to watershed management’s important role,
especially with regard to water resources and food security. During its Thirteenth Session in 1997,
the Committee on Forestry (COFO) urged FAO to continue its support for Chapter 13 of
Agenda 21, taking into account watershed management’s contribution to food security. COFO’s
Fourteenth Session in 1999 provided further encouragement for FAO’s work in this field by
requesting the Organization to assist in the formulation and implementation of integrated
watershed management policies. 

In this context, it was recognized that an in-depth analysis of watershed management
achievements and gaps was essential to the further development of watershed management
activities. Such an analysis would create a clear picture of what really worked in the past and what
could be done to improve future programmes. 

Mr Achouri noted that much progress in watershed management had been achieved during the
1990 to 2000 period, when new approaches and methodologies to promote participatory
integrated watershed management programmes were developed.

Proceedings of the Latin American Workshop on Watershed Management
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The last systematic effort to review and assess watershed management strategies and approaches
at the global scale was conducted 18 years ago, in 1985. FAO launched this initiative through
an expert meeting held in Kathmandu, Nepal. The 2002 analysis was therefore to focus on the
1990 to 2000 experiences in particular. 

It was proposed to review and assess watershed management activities that could provide reliable
information on lessons learned and existing gaps regarding key issues of major concern. Such
information is urgently needed for the development of innovative approaches and appropriate
strategies for future watershed management programmes.

The assessment was designed to respond to the needs of the different stakeholders involved in
watershed management at the global, regional and national levels. In this respect, it took the
following considerations into account: stakeholder identification, participation and contributions;
appropriate steps that provide key actors with opportunities to contribute; and outputs that
respond to the issues raised by stakeholders. 

The following steps were identified as the best way of providing an appropriate and useful
assessment and review of watershed management: stocktaking exercise; case study analysis;
regional workshops; and dissemination of results.

WATERSHED MANAGEMENT: REVIEW, ASSESSMENT AND STRATEGIES FOR THE FUTURE 

Mr Larry Tennyson, a FAO consultant on watershed management, reported on the results of
Phase 1 of the FAO Review and Assessment of Watershed Management Strategies and
Approaches, which was carried out to analyse the achievements and gaps in watershed
management and to provide support for effective watershed management projects and
programmes in the future. The study includes the results of a survey of 18 key actors
(organizations, agencies and institutions) involved in watershed management, and of a stocktaking
of FAO experiences in watershed management projects and programmes during the 1990 to 2000
period. It also reviews project terminal and evaluation reports; the proceedings of seminars,
conferences and workshops, as well as of personal and group consultations; and other information
sources. A selection of completed case studies related to watershed management projects or
programmes were also reviewed. 

Key actors survey

Survey results are summarized in Table 1.

Summary of papers presented at the workshop
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FAO’s experience

The second step of the study was to conduct a stocktaking of FAO’s experience in watershed
management projects and programmes during the 1990 to 2000 period. The following is a
summary of the findings of this exercise:

� The top-down approach has given way to a bottom-up approach. However, neither of the
extremes is a recipe for success.

� Upland people are being empowered so that they can actively manage their own natural resources.
� The impact that watershed management in upland areas has on the quantity and quality of

water downstream is still a controversial issue.
� The lack of policy and legislation that support participatory watershed management continues

to be a major issue.

Proceedings of the Latin American Workshop on Watershed Management

Major issues that require further investigation and in-depth analysis:

� the dynamics of intensified natural resource use;
� appropriate options for sustainable resources management;
� how to valuate the ecosystem services of catchments effectively;
� solutions for biophysical and socio-economic issues at different scales;
� how land management interventions affect water flow, sediment and nutrients;
� trade-offs and conflict analysis.

Major constraints in the present:

� reconciling the needs of resource-based planning with “people-first” objectives;
� a lack of process-based concepts and models across different temporal and spatial scales;
� weak national research systems in developing countries;
� a lack of sustainable financial and institutional mechanisms, which is probably the “Achilles heel” of watershed management

projects.

Major constraints for the future: 

� limited access to freshwater as the environmental situation worsens;
� water quality and flooding becoming more serious issues in highly settled areas;
� upstream–downstream issues becoming particularly important where the water supply limits the productive use of land.

Challenges:

� Decision support tools should be adapted to different biophysical and socio-economic conditions.
� FAO needs to have the ability to document experiences and lessons learned so that it can become the leading organization

in this field.

Needs:

� Water and sustainability should be a specific focus, as they affect human health and the environment.
� Capacity building for youth should be carried out through training and rural school curricula that are appropriate to the

specific environment.
� Demonstrations should be used to show the usefulness of methodologies for science-based project design and monitoring

and evaluation.

Opportunities:

� Watershed management is one of the most important mechanisms for sustainably addressing the issues of global climate
change and the negative impact of desertification.

� There is increasing public awareness about the importance of managing watersheds. Information collected during the 1990s
makes it possible to carry out more effective performance assessments and comparisons of methodologies and approaches
based on actual results. 

T A B L E  1  

Findings of key-actors survey
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� Watershed management training and education have made significant progress in the past
decade. However, there is still a need for the training of field-level technicians, local government
personnel and farmers, as well as for training in participatory methods at all levels. 

� Projects are often too complex and have ambiguous objectives. There is a need for
comprehensive design that includes all key actors.

� New technologies are being employed globally, including Geographic Information Systems
(GIS), global positioning systems (GPS), satellite imagery, tools for management decision-
making, advanced monitoring and evaluation, and participatory models.

The case study

A case study was prepared on the Land Management II – Santa Catarina, Brazil project, which
was funded by the World Bank and carried out between 1995 and 1999. The project’s objective
was to safeguard farmers’ incomes and natural resources through increasing agricultural
production and farm incomes for about 81 000, mostly small-scale, farmers. It achieved this by
promoting the adoption of modern sustainable methods of land management that conserve
resources and mitigate the degradation of upland areas.

Project interventions centred on land management methods that would improve soil and water
conservation and the disposal of animal, human and pesticide wastes in 520 of Santa Catarina’s
1 700 micro-catchments. The project’s major components included: agricultural extension;
research; incentives for cost sharing that help farmers to pay for implementing new methods;
reforestation of critical landscapes; improvement of rural access roads; land-use planning and
mapping; environmental monitoring; training; assistance to state parks and biological reserves;
and project administration.

The following are some of the main findings and lessons learned during the project:

� Success depends on having the active participation and organization of land users.
� Participatory methods must be promoted at the micro-watershed level.
� Formal extension and education for farmers are necessary.
� Existing farmers’ organizations need to be strengthened.
� Farmers are most interested in activities that improve production at the farm level.
� Environmental education for upstream and downstream inhabitants is essential.
� Research and extension must be decentralized.
� Project interventions must be more evenly distributed.

Conclusions and recommendations

The presentation concluded that watershed management is now considered to be an important
part of development. It will become more viable as rural people’s empowerment to manage their
natural resources increases, and will continue to evolve as development goals change. 

The study’s recommendations for improving the performance of future projects and programmes
include: identifying and treating the underlying causes of watershed degradation; giving equal
priority to improving and maintaining upland natural resources; emphasizing stakeholder

Summary of papers presented at the workshop



59

participatory learning and technology development; implementing sustainable multi-use
management of watersheds, including water resources development; and implementing multi-
use management of both renewable and non-renewable natural resources, with an emphasis on
water and soil resources in upland watersheds and with development responsibility going to the
relevant line agency.

REVIEW AND EVALUATION OF STRATEGIES FOR WATERSHED MANAGEMENT 
IN LATIN AMERICA 

Mr Pablo Sosa, FAO consultant for watershed management in Latin America, presented a paper
reviewing the status of watershed management in Latin America. The objective of this paper was
to evaluate the achievements and existing gaps in watershed management programmes and
projects, to review the lessons learned during the 1990 to 2000 period, and to suggest guidelines
for the next generation of programmes and projects in Latin America.

Mr Sosa’s paper was based mainly on national reports about the watershed management situation
in Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, the Dominican Republic,
Ecuador, El Salvador, Guatemala, Honduras, Nicaragua, Panama, Paraguay, Peru, Uruguay and
Venezuela. It also highlighted the results of a case study of the Integrated Management and
Participation of the Alta del Rio Pira’I project (GCP/INT/542/ITA), which was carried out in
Santa Cruz, Bolivia. The evaluation included the results of various workshops and other technical
cooperation activities organized by the Latin American Technical Cooperation Network on
Watershed Management (REDLACH). It took particular account of the First and Second Latin
American Congresses on Watershed Management, organized by FAO and REDLACH, and
reviewed the work of other international organizations involved in watershed management
topics in the region.

Lessons learned

The following is a summary of the lessons learned that could be useful for the next generation
of watershed management programmes and projects: 

� It is difficult to obtain medium- and long-term results because there is no legal and policy
framework to provide continuity to watershed management programmes and policies.

� When there is a national plan for watershed management, coordination among the institutions
responsible for various components of integrated watershed management is improved. 

� Key elements for successful watershed management programmes and projects are the active
participation of local stakeholders and the achievement of outcomes that are economically,
socially or environmentally beneficial. 

� It is necessary to have a system for monitoring and evaluating the results of watershed
management programmes in order to justify future investments, disseminate experiences and
validate the practices used.

� If watershed resource management is used to generate funds, it is easier to justify future
investments in watershed management projects. 

� Information and databases based on the results of watershed management programmes and
projects are essential tools for increasing cooperation and promoting future interventions.

Proceedings of the Latin American Workshop on Watershed Management
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Profile of the next generation of watershed management programmes and projects

National reports from Latin American countries include information about more than 200
programmes and projects, which represent diverse focuses, operational modalities, scales and time
frames. Although each country has it own specific conditions and needs, there are also many
common characteristics among countries. These make it possible to define the following
guidelines for the next generation of watershed management programmes and projects:

� All participating stakeholders, including local beneficiaries, local authorities and interest groups,
should be involved in the design, execution and evaluation phases of programmes and projects.

� Programmes and projects should form multidisciplinary teams with representatives from all
the institutions involved. They should also strive to harmonize the policies and priorities of
the different institutions, and avoid conflicts of interest and unnecessary overlapping. 

� From the design phase onwards, programmes and projects should integrate sustainable natural
resources management with the needs of local production systems and social realities. They
should ensure that all activities can be transferred to and continued by local communities. 

� Projects and programmes should be designed and executed in ways that can be adapted easily
for application in other watersheds with similar characteristics. 

� Regional programmes and projects should be planned in ways that harmonize the diverse
development policies of different government sectors, and that transcend government changes
so that they can progressively become national policy. 

� Programmes and projects should support economic, social and environmental stability. 
� Programmes and projects should incorporate a follow-up system, the monitoring of activities

during implementation and the evaluation of end results. This makes it possible to validate
the methodologies and practices applied, assess the cost–benefit ratios and – as a result – justify
future investments. 

� When programmes and projects are partially or totally self-funding (through tariffs, payments
for environmental services and the creation of mixed public and private funds) there is less
need for external financing and less competition with other sectors that depend on limited
external funds. 

WHAT REALLY WORKS IN WATERSHED MANAGEMENT 

This paper was prepared by Mr Henry Tschinkle and was based on the author’s own experience.
It concentrated primarily on technical approaches and practices in watershed management
in Latin America, and assessed what has been learned from experience that might help in
similar efforts in the future. The following is a summary of some of the important aspects
treated in the paper: 

� Although the aims and priorities of rural development seldom conflict with those of watershed
management, the two approaches are not always complementary. For example, improved
land-use practices that are carried out on only a small portion of a watershed might not result
in significant improvements to watershed conditions. 

� Many of the non-governmental organizations (NGOs) that focus on rural development and
the improvement of farmers’ welfare present their programmes and projects as watershed
management interventions, even when they cover only a tiny portion of the watershed. 

Summary of papers presented at the workshop
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� Successful watershed practices continue to change the landscape after a project has ended. At
present, however, the results of watershed and land-use projects tend to be assessed in terms
of the land area treated, the number of farmers assisted, the number of people trained, etc. More
attention must be paid to learning from past experiences. 

� Projects that are under pressure to demonstrate positive changes often neglect the protection
of land that is still in good condition. Yet, maintaining current conditions on such land is the
greatest and lowest-cost impact that a project can have. Efforts need to focus more on
protected areas, especially in upper watersheds. 

� A promising approach to watershed management is for downstream users (irrigation districts,
hydroelectric works, urban users, industries) to pay for the environmental services that
farmers and forest owners in upper watersheds provide. 

� It is often assumed that technical experts are no longer needed, and that almost anyone can
deal with the technical problems of watersheds. Young, inexperienced field technicians with
inadequate supervision are often expected to advise farmers. Projects that fail to pay enough
attention to technology often end up with little to deliver, in spite of the sophisticated and
efficient extension organizations that have been created to reach thousands of individuals in
remote villages. 

� The primary experience to be gathered from Central America’s many watershed projects is
that – in the long chain from international donor to farmer – the only person with an incentive
to point out what does not work is the farmer. However, farmers have no power and are
regarded only as the beneficiaries of project “gifts”. 

� There are now far more NGOs because donors have funded them to implement projects.
However, most NGOs provide unsatisfactory technical services and, although highly
motivated, are low on expertise. The recent emphasis on strengthening local municipal
governments is a positive step, but they too require considerable development. 

� Implementing organizations must explore and test extension systems that encourage farmers
to take the lead in defining the content of technical assistance and evaluating its impact. Such
extension systems should be based on formal contracts between farmers and implementing
organizations, whereby both parties define one common goal and the technical mechanisms
that organizations should provide to attain that goal. 

� Land use responds to market forces. Projects and their delivery systems have a greater impact
when they help farmers to reach new markets for environmentally friendly products (through
value-added processing, identifying niches or other means) than when they try to encourage
farmers to change their ways. 

� When they are implemented effectively, policies can do more than projects to bring about
changes in land use. Rental arrangements or insecurity of tenure owing to a lack of clear title
tend to restrict land-use improvements, especially when these entail major investments in
permanent crops, pasture improvement, forest management and infrastructure.

� If future efforts are to have a visible impact on the landscape and on the welfare of a significant
proportion of upland farmers, it is necessary to look beyond final project evaluations and
isolated successes when selecting approaches and practices for financing. Experiences dating
back five or ten years must be carefully scrutinized in order to identify what is likely to be
effective on a significant scale.

Proceedings of the Latin American Workshop on Watershed Management
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Some project design suggestions

� First look backward to determine which practices spread spontaneously and which do not.
� Then look around; invest time in learning about the experiences of others.
� Pick a few winning technologies, such as a few crops and practices to promote.
� Build in a mechanism for continuous learning by including project components whose purpose

is to evaluate farmers’ criticisms, and suggest corrections.
� Strengthen accountability; those who do not deliver funds, services or results as agreed should

be held accountable and pay the consequences.
� Look for solutions that are not based on land use by creating alternative sources of income that

are not based on agriculture. 
� Diversify cash crops through improving the production of existing commercial crops and

introducing new ones.
� Emphasize markets and processing by identifying markets and helping to set up processing

and transport facilities. 
� Establish incentives for improvement, which turn farmer beneficiaries into clients; when proper

mechanisms are in place, farmers are willing to pay for technical services that they really value. 
� Put protection before rehabilitation; the protection of land that is still in good condition,

especially natural and secondary forests, should be the number one option of any project. 
� Projects should first be implemented in watersheds that supply water for households; people are

far more willing to improve land-use practices in watersheds that supply the water they drink.
� Take into account the production capacity of land by using simple methods of classifying land

according to the maximum intensity of use that should be allowed.
� Stem the flood of useless documents; projects should include rules and controls that limit the

proliferation of lengthy reports, studies, workshop summaries, strategies, guidelines and plans. 

RELATIONSHIP BETWEEN LAND USE AND WATER IN WATERSHEDS – IMPLICATIONS FOR
THE MANAGEMENT OF WATERSHEDS 

This paper was presented by Benjamin Kiersch, Assistant Professional Officer in FAO’s Land and
Water Department. It included the results of an FAO study aimed at increasing the understanding
of how land use and water are related in rural watersheds, and identifying possible institutional or
financial mechanisms that improve coordination of the linkages between upstream and downstream
watershed communities. The study conclusions have direct implications for programmes that aim
to introduce payment systems for watershed services, including the following:

� Land use can have a considerable (negative or positive) impact on downstream water, especially
when water quality is an issue – particularly drinking-water.

� Misconceptions about the role of land-use practices are common and can lead to investments
that are ineffective in terms of producing an impact downstream.

� It is practically impossible to valuate watershed services comprehensively. 
� The feasibility of cooperation or payment schemes involving downstream and upstream

stakeholders depends, largely, on the economic value of the downstream impact and the
capacity to assess it reliably.

� Even when the physical impacts have not been reliably valuated, watershed cooperation can
still be successful if other non-directly measurable impacts are taken into consideration
(image, other social concerns, etc.).

Summary of papers presented at the workshop
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The study also identified a set of criteria for ensuring that upstream–downstream cooperation
mechanisms are successful. These include the following:

� Watershed management programmes must be considered as an element of water conservation
strategies.

� The biophysical impacts of watershed land use are very site- and scale-specific and should be
assessed on a case-by-case basis.

� Stakeholders must share a common understanding and reliable quantification of the biophysical
impacts, including the element of uncertainty.

� It must be possible to quantify the economic impact on downstream stakeholders, and this
impact must be important enough to justify intervention.

� There should be a limited number of upstream and downstream stakeholder groups, and these
should be well organized.

� The existing institutional and legal frameworks, including land tenure conditions, must be
conducive to successful upstream–downstream linkage programmes. 

� If the public sector is involved, there must be political commitment to establishing
upstream–downstream cooperation. 

Proceedings of the Latin American Workshop on Watershed Management
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CHAPTER 2
WORKING GROUP FINDINGS AND
RECOMMENDATIONS

Working groups were asked to identify and assess the achievements, gaps and lessons learned
of watershed management programmes and projects in countries of the three Latin American
subregions. They then considered guidelines for the next generation of watershed management
programmes and projects. Three main issues were addressed. 

Innovative approaches and methodologies for the conservation and sustainable use of water:
payment for environmental services; scales (project, micro-watershed, watershed); project design
and implementation; and other relevant technical elements for the integrated management of
watersheds and mountain ecosystems.

Strategies for research and technological transfer: relations between researchers and end
users; databases (local, national and regional); and technology transfers through national, regional
and global networks.

Innovative approaches and methodologies for economic and social development: participatory
processes; policies and legislation; internal and external benefits; and other relevant elements for
the conservation and sustainable management of water.

Based on their country of origin, participants were divided into the following subregions:
Central America and the Caribbean (Cuba, El Salvador, Guatemala, Honduras, Nicaragua and
the Dominican Republic); Andes and the Amazon (Colombia, Ecuador, Bolivia, Venezuela and
Peru); and Southern Cone (Argentina, Brazil, Chile, Paraguay and Uruguay).

Each subregion working group submitted a report, which was discussed at the Workshop
Plenary Session. The following is a summary of all the reports made by the working groups for
the three subregions. 

REVIEW OF WATERSHED MANAGEMENT EXPERIENCES IN LATIN AMERICA:
ACHIEVEMENTS, GAPS AND LESSONS LEARNED 

Achievements 

� All countries of the region use an integrated watershed management approach, which is
currently going through a process of regional conceptualization and validation.

� Sectoral, environmental, policy and legal frameworks take account of watershed management
issues, and countries have made progress regarding the establishment of watershed entities. 

� A significant number of watershed management programmes and projects are being
implemented in all countries of the region. Several planning tools and technologies are available.

� The watershed, sub-watershed and micro-watershed framework is being applied to territorial
planning in many countries.

Proceedings of the Latin American Workshop on Watershed Management



66

� Throughout the region, public awareness of watershed management has increased, and
community organizations, governments and local stakeholders are more involved in project
planning and implementation.

� Decentralization processes in the region have resulted in local governments assuming
responsibility for natural resource management, especially at the sub-watershed level.

� NGOs have made progress as the promoters, facilitators and implementers of community
participation; strengthened NGOs have resulted in improved watershed management.

� Strategic alliances for specific projects have been set up among the public and private sectors,
local government and communities. Sectoral institutions implement their programmes through
these alliances.

� Collaboration and cooperation among different cultures have boosted the management of
watershed natural resources, as well as helping to recover and validate traditional practices.
Traditional and modern experiences have been incorporated into many activities, and gender
equality is gaining increasing importance in programmes and projects.

� Significant progress has been made in the areas of human resource training and the production
of information material. It is now recognized that trained and organized communities can have
a significant influence at the political level.

� The issue of watersheds that are shared by more than one country has been addressed, and
there has been progress in the design and implementation of border watershed management
programmes and projects, with special focus on international watersheds.

Watershed management gaps 

1) Legal-political framework:

� Political support for watershed management is limited; policies and regulations supporting a
watershed management approach are often not applied or coordinated; and policies, plans and
projects have been disrupted or discontinued in many countries of the region.

� Sectoral legislation governing the integrated management of natural resources and inter-
institutional coordination is not effectively applied and enforced, which contributes to a lack
of national programmes for watershed management.

� There are not enough trained personnel to meet the demands of watershed planning and
management, owing to the lack of employment stability for programmes’ technical staff.
Programmes and projects are subject to changes of government, which affects the continuity
of activities. 

� There is a lack of political will to provide environmental management with sufficient
investment, policies, support instruments and means of management and control, mainly
owing to other national priorities.

� Watershed management programmes lack continuity because watershed issues are not
sufficiently integrated into national development agendas and because governments and
administrations are constantly changing. 

2) Institutional framework:

� The government institutions responsible for watershed management are weak or limited, as
are inter-institutional and multisectoral coordination.
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� Relations between communities and political decision-makers are hampered by weak local
organizations and a lack of appropriate training for community leaders. 

� Public stakeholder participation and commitment are ineffective; inter-institutional
coordination of the public and private sectors is limited; and there are few mechanisms for
resolving conflicts of interest among watershed stakeholders. 

3) Participation:

� The concept of participation needs to be more clearly defined. Many stakeholders are not
participating in the planning and implementation phases, so projects never manage to establish
self-management of watersheds. 

� Community participation mechanisms and watershed user training programmes are often weak. 
� There is little integration between upstream and downstream actors, and this often leads to

conflicts of interest.

4) Information:

� Although progress has been made in the area of information administration and management,
the quantity and quality of basic and applied information are not sufficient to allow proper
planning, monitoring and assessment. Detailed information about the watershed is
particularly inadequate. 

� The information available for watershed management and planning is seldom reliable, and the
public has no access to it; the exchange of information and experiences is poor.

� Information about water pollution caused by solid and liquid waste and hazardous substances
is not available to many watershed management programmes and projects.

Others:

� Watershed management programmes and projects usually have poor social, economic and
environmental results.

� It is difficult to obtain public sector funding to implement plans, programmes and projects,
and there are no appropriate financial mechanisms to promote private sector participation. 

� Small rural producers receive inadequate technical assistance and applied research results.

Lessons learned 

� The use of watersheds as territorial units for planning and management can optimize human
and economic resources, and achieve the sustainable development, conservation and
preservation of natural resources.

� The integrated watershed management concept that has evolved is centred on participation; but
watershed stakeholders’ participation is still limited, as are their links with decision-makers.

� Multidisciplinary participation and consensus can strengthen watershed management and
training; when decision-making takes account of all the different cultures involved, community
participation is reinforced and watershed management processes facilitated.

� Strong, decentralized organizations and institutions are essential to watershed management,
but lack of coordination at the local, regional and international levels has hindered watershed
management. Weak management in local institutions has been a significant obstacle.
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� Many watershed management projects have lost credibility because they have not addressed
water quantity, quality and availability properly.

� Watershed management policies, programmes and projects are not yet capable of meeting the
region’s social needs in terms of poverty alleviation and the provision of basic services. 

� Watershed management programmes and projects have often failed to improve people’s
quality of life. This situation must be improved if watershed management activities are to attract
more community acceptance than they do at present. 

� Although technical and financial cooperation agencies consider watershed management a top
priority issue, and have increased investments accordingly, there is still a need to balance the
levels of investment in physical infrastructure with those in the conservation and protection
of natural resources. 

� Technical cooperation has been an important factor in the implementation of integrated
watershed management policies.

� Watershed management interventions have paid inadequate attention to traditional practices
and knowledge, especially those of local populations. 

� Internal and external migration represents a constraint for watershed management interventions
owing to the loss of continuity and consistency of activities.

CONSIDERATIONS FOR FUTURE WATERSHED MANAGEMENT PROJECTS 

Major approaches and methodologies for watershed management 

This topic addressed innovative approaches, methodologies, major issues and solutions for
effective watershed management and integrated mountain ecosystem management. It focused
particularly on the conservation and sustainable use of water.

1) Financial mechanisms:

� Clean production, carbon sequestration, and efficient land and energy utilization should be
promoted through the use of non-traditional financial mechanisms (payments for
environmental services, certification of origin, clean production or organic agriculture,
incentives, tariffs, etc.) that are tested by pilot projects. 

� When applying payment schemes for environmental services, the types of service to be
provided, the demand and the capacity for paying all need to be identified. 

� Payments for environmental services should be used to fund watershed management activities.
Payments should be set on the basis of demonstration watershed projects and the monitoring
and assessment of compliance with agreements.

� When valuating environmental services, the local situation and the conditions of the
country concerned should be taken into account, and practical criteria should be applied
in the initial stages. 

� Other countries’ and regions’ experiences of valuating and defining tariffs are useful. The
exchange of experiences provides a basis from which to develop a harmonized payment
methodology that clearly identifies services and beneficiaries, assesses different types of
environmental services, and can be applied in a range of contexts.

� Strategies for compensating environmental service provision, and the creation of a national
fund for managing watershed natural resources should be considered.
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� Environmental service compensation schemes should be considered for communities and other
areas that generate water for different users. Collection mechanisms should be based on
technical, economic and social criteria.

� Incentives to establish watershed protection areas should be developed.

2) Scale issues (project, micro-watershed, sub-watershed, watershed):

� The scale of a programme or project can be based on such criteria as its purpose, the watershed’s
strategic value, demand, risks of natural disaster, ecosystem fragility, response capacity, and
the availability of financial and technological resources.

� National, regional and local development plans must be taken into account when establishing
the linkages required by national watershed development policies and when developing
national watershed plans and priorities regarding resources, usage and conflicts. 

� A methodology of multi-level planning for watersheds, sub-watersheds and micro-watersheds
should be applied, in which projects and programmes are planned at the watershed level and
executed at the micro-watershed level.

3) Project design and implementation:

� Before watershed management activities are implemented, the interests of the different
stakeholders should be assessed and the management options identified from these.

� Sources of non-agricultural rural employment in non-agricultural areas, such as ecotourism,
environmental service provision, agribusiness and agroforestry, should be encouraged.

� Harmonized project design can be achieved through consideration of the information available,
assessment of the need for more detailed or additional research and studies, and formulation
of flexible projects with appropriate deadlines.

� Watershed activities should be based on up-to-date information that is accessible to the
different users and that includes studies aimed at improving the planning for different scales
of intervention.

� Projects should be designed and executed with the full participation, consultation and consensus
of the community involved so that it can play a leading role in self-managing the watershed.

� Community frustration is reduced when projects have sufficient resources and time.
� Projects should be implemented gradually, starting with high-priority watersheds and taking

account of users’ interests, fragile ecosystems and the importance of water catchments and
regulation.

� The design and implementation of projects in watersheds that cross political and administrative
boundaries must be flexible, and should be discussed and approved by all the parties involved
in order to ensure their participation in the efficient execution of projects, based on agreement.

� Project designs should include strategies for ensuring sustainability, objectives that improve
living conditions, and consideration of such aspects as risks and threats, poverty reduction,
biodiversity and food security. 

� Technical and institutional capabilities should be strengthened, and new private sector funding
sources that can contribute to the successful implementation of projects should be identified. 

� Aspects such as land tenure, clear titles and rights to different natural resources need to be
considered.

� Watershed management should be addressed through multiple-use, integrated management
systems that consider the availability of groundwater, apply GIS and other modern
technologies, and ensure that efforts in local watersheds are assessed and followed up. 
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4) Other technical elements: 

� An ecosystem approach, which considers mountain habitats, biodiversity and landscape
conservation, should be applied to watershed management. Protected area management should
be integrated with watershed management.

� There is a need to promote productive activities, such as non-traditional crops and organic
farming, which can increase competition and environmental sustainability.

� Water resources management should focus on soil and water conservation, and consider
water as a finite resource of economic value, which has to be used and managed rationally.

Appropriate strategies for research and technology transfer

1) Relation between researchers and end users:

� Research and the dissemination of results from watershed management activities must be based
on demand and aim to solve the problems faced by different watershed stakeholders, including
inhabitants of the watershed, NGOs and local governments. 

� There is a need to strengthen applied research focused on users’ needs, and to consider
production systems that use local resources. 

� Users should participate in the identification of research topics, the definition of research
guidelines and the validation of management practices.

� Research results should provide watershed users with technological elements, methods and
tools, and should use manuals and booklets to facilitate their adoption.

� There is a need to establish demonstration watersheds for the transfer, teaching, monitoring
and assessment of actions taken. Discussion of scientific and traditional knowledge should also
be fostered.

� Research results should be disseminated in non-technical language, and distance-learning
training programmes for the various levels of watershed stakeholder should be implemented. 

� New sources of private sector funding for research and the dissemination of results should
be identified.

2) Databases:

� Data and information should be standardized and pooled in order to create an institutional
database that provides easy access to watershed management information. 

� Data, information, experiences and knowledge should be shared at the local, national and
regional levels through national networks and the Latin American Technical Cooperation
Network on Watershed Management (REDLACH).

� Poor rural communities must have free access to databases that support productive management.
� Criteria and indicators should be established for monitoring and assessing the operation and

progress of watershed management programmes and projects, as well as the environmental
and socio-economic context.
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3) Technology transfer:

� Within the REDLACH framework, new national networks should be created, and existing ones
strengthened, as a means of disseminating and sharing experiences. The exchange of specialists
from institutions involved in watershed management-related research should be promoted.

� Links should be established between REDLACH and the water resource network of the
Organization of American States in order to benefit from the experiences of both networks
and to assist in the design of coherent policies for water resources and watershed management.

� Within the REDLACH framework, there is a need to create a network of universities and
institutions involved in watershed management research, encourage access to and dissemination
of results, and optimize economic resources. 

� Research should be planned as a long-term process that includes the duplication of successful
results on demonstration watersheds, which serve as areas for training and visits from
interested parties.

� After they have been successfully field-tested, the results of technology, information and
research should be disseminated in ways that are easily understood by decision-makers and
other users.

� The farmer-to-farmer and producer-to-producer rural extension systems should be promoted. 

Research priorities: 

There is a need for more research in: the impact of human activities on the watershed; land cover
and erosion control; sediment transport; hydrological studies, including of groundwater and
glaciers; payment methodologies for environmental services; watershed ecology, hydrology and
dynamics; hydrological models to assess environmental impacts at the watershed level;
hydrometeorological models to assess the impact of climate change; the restoration of rivers and
riverbanks; and the validation of technologies for management, soil and water conservation and
technology transfer that are appropriate for local conditions.

Innovative approaches and methodologies for the efficient management of watershed
ecosystems, with special focus on socio-economic considerations 

1) Participatory processes:

� Watershed management plans, programmes and projects should consider participatory
processes that involve watershed stakeholders and apply modern self-management and local
sustainable development methods.

� When formulating watershed management projects, it is important to include awareness
raising and training for the different actors involved, and to generate timely, secure and
accessible information that facilitates participation in decision-making.

� Watershed management requires mutual agreement among communities, the government
and the private sector. Such consensus is obtained through consensus mechanisms, watershed
agencies and inter-institutional networks.

� Incentives for encouraging the participation of all watershed stakeholders should be considered.
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2) Political and institutional aspects:

� Development policies should consider watersheds as planning and management units in
which actions can be coordinated, human and economic resources optimized, and natural
resources protected and conserved.

� Policies and legislation should consider the decentralization of institutions and establish
channels for institutional linkages at the local, regional and national levels. They should take
account of local and regional development aspects, and ensure medium- and long-term self-
management of the watershed.

� National policies should ensure the funding required to implement watershed programmes
and projects, and should be enforced by decentralized watershed entities that manage their
resources autonomously.

� Project goals should be set according to national development guidelines and strategies.
� There is a need for policies and legislation that facilitate the creation of watershed authorities

under different management schemes (e.g. corporations, agencies, boards, committees) and
foster the implementation of programmes and projects aimed at solving socio-economic
problems and ensuring conservation of the natural resource base.

� Policies and regulations should take account of the current social, cultural, economic and
environmental conditions and technical capacities, and should have the consensus of the
various sectors and stakeholders.

� In order to avoid conflicts arising from different guidelines and to ensure consistency with
the current political, legal and institutional framework, central governments should foster,
regulate, manage, support and harmonize sectoral regulations, laws and policies that specify
the roles, competencies and scopes of the different institutions involved. 

� International agencies’ projects should collaborate with national counterparts and watershed
stakeholders in order to ensure a comprehensive and integrated approach.

� Through their ministries of foreign affairs, governments should participate more actively in the
implementation of environmental protocols and agreements related to watershed management.

3) Internal and external benefits:

� Value-added production, marketing and trade activities should be designed to turn
environmental advantages into competitive ones.

� Watershed programmes should aim to improve production, employment, food safety and
intangible, social, environmental and cultural benefits, as well as the quality of life in upper,
middle and lower watersheds.

� Programmes should include infrastructure development aimed at improving production, the
environment and living conditions.

� Watershed inhabitants’ incomes can be increased by activities related to tourism, scenic values
and value-added production. Biodiversity conservation should be rewarded and schemes for
fair and equitable benefit sharing fostered.

� Territorial linkages between watershed inhabitants and other stakeholders should be fostered
and strengthened. 

� Environmental value should be incorporated into watershed management.
� The formation of “social capital” and “heritage accounts” should be encouraged.
� The efficiency of watershed projects for local communities should be assessed through

valuation methodologies and cost–benefit ratio studies. 
� Criteria and indicators should be applied for monitoring and follow-up and to validate

project results. 
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4) Other relevant elements: 

� Demonstration watersheds and integrated agroforestry plots should be established in zones
close to waterways.

� Watershed management programmes should be developed in priority watersheds in each
country in order to build up a demonstration, experimental watershed network. 

� Bioengineering and forest protection aimed at regulating water resources, restoring forest
hydrology, reducing vulnerability in areas subject to flooding, and improving wildlife habitats
should be included.

� The watershed concept should be used to promote synergy among organizations, agencies and
international agreements.

� The development of shared watersheds should be promoted as a mechanism for integrating
countries.

� Watershed management programmes should be related to implementation of Agenda 21, the
Millennium Development Goals, and the Johannesburg Plan. 
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CHAPTER 3
SUMMARY OF GUIDELINES FOR THE
NEXT GENERATION OF WATERSHED
MANAGEMENT PROGRAMMES AND
PROJECTS

This chapter presents a brief synthesis of the workshop’s conclusions and recommendations
regarding the preparation of future programmes and projects in watershed management. The
following is based on the results of the group discussions, the presentations and the plenary
sessions. Results are presented under some of the major themes introduced during the sessions. 

LEGISLATION AND POLICY

� It is often essential to establish policies and legislation in order to bring about changes in land
use, provide continuity and ensure medium- and long-term results for national programmes
and projects in watershed management.

� The formulation of policies that address the many problems and opportunities associated with
watershed management requires broad stakeholder participation. 

� The policies and priorities of the many institutions associated with watershed management
must be harmonized in order to avoid conflicts of interest and unnecessary overlapping
of functions.

PARTICIPATION

� The key elements for successful watershed management programmes and projects are the active
participation and organization of land users and the achievement of positive economic, social
or environmental results.

� Successful watershed management depends on having the participation of all stakeholders –
local populations, beneficiaries, local authorities and interest groups – in the design,
implementation and evaluation of programmes and projects.

� An approach that is either extremely top-down or extremely bottom-up is not a recipe for
success in watershed management. Community participation, horizontal linkages among
authorities and local organizations and mutual agreements among communities, government
and the private sector are all desirable.

� It is important to consider programmes for preserving local communities’ traditional
technologies, knowledge, customs and sustainable land and water management systems,
which have been used for many centuries throughout the region. 
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RESOURCES MANAGEMENT 

� Farmers are most interested in resource management activities that improve production at the
farm level, and should take the lead in defining the content of technical assistance and evaluating
its impact.

� Maintaining areas that are still in good condition is often more effective than rehabilitating
deteriorated lands in terms of providing the best and lowest-cost project outcomes. Efforts
need to focus more on protected areas, especially in upper watersheds. 

� Watershed land use responds to market forces, and positive results can be achieved through
providing farmers with access to new markets for environmentally friendly products and
through value-added processing.

� Programmes and projects that focus on preventing natural disasters are often more effective
than those that focus on responding to disasters after they have already occurred. 

� More attention should be paid to water issues, which have not been adequately addressed by
past watershed programmes and projects. 

� As the human population expands and freshwater resources decrease, both water quality and
flooding will be of growing concern. 

UPSTREAM–DOWNSTREAM ISSUES

� Upstream land use will have an increasingly important effect on downstream areas, especially
where water quality – particularly drinking-water – is an issue. 

� The impact of upstream activities on downstream resource users (such as irrigation districts,
hydroelectric works, urban users and industry) will be an important issue for future
programmes and projects. 

� Upland people need to be supported and empowered so that they can actively manage their
own resources.

FINANCING WATERSHED MANAGEMENT PROGRAMMES AND PROJECTS

� The self-financing of watershed management programmes and projects through natural
resource use, the application of taxes, and payments for intangible benefits can reduce the need
for external sources of funding. 

� The feasibility of cooperation and payment schemes between downstream and upstream
stakeholders depends largely on the economic value of the downstream impact and the
capacity to assess it reliably. 

� Future projects should use diverse methods of valuating environmental services and the
financial mechanisms that can provide fair compensation for them. 

� Payment systems for environmental services should identify the types of service to be paid
for, the demand and the ability to pay. 

EDUCATION AND TRAINING

� Training programmes need to recognize the great diversity of cultural and geographic
conditions in Latin America. Rather then relying on set models, they should develop strategies,
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methodologies and tools geared to watershed management under local conditions, and should
consult with the people for whom they are planned. 

� There is a need for criteria and indicators to evaluate training programmes and quantify their
impacts on watershed development.

� Training for watershed management professionals should take a holistic approach that allows
them to integrate multidisciplinary approaches when making decisions. 

� Environmental education at all levels is essential if watershed management is to be successful.

RESEARCH AND INFORMATION 

� Research should be based on demand and oriented to solving the problems that affect
watershed users, including providing them with tools to assist their understanding and use of
information.

� Watershed users should participate in the identification of research topics and the validation
of land-use management practices. 

� There is a need to establish demonstration watersheds in order to facilitate information
exchange, training, monitoring and evaluation. Dialogue between scientific and traditional
knowledge should also be promoted.

� Cost-effective, practical models that obtain results quickly and are useful for difficult
predictions and effective in the planning and management of watershed natural resources need
to be developed and used. 

� Appropriate sustainable resources and land management options are major issues for further
investigation.

PROJECT DESIGN 

� Project design and implementation should be based on community participation, consultation
and consensus, in preparation for self-management of the watershed.

� In order to reduce community frustration, projects must always have sufficient resources and
time to reach the desired objectives. 

� Watershed management should follow an ecosystem approach that considers such aspects as
habitats, biodiversity, fragile ecosystems, management of protected areas, water quantity and
quality, and sustainable development strategies.

TRANSBOUNDARY WATERSHEDS

� The management of transboundary watersheds is an important instrument to support
integration, cooperation and peace processes at the subregional and regional levels. 

� An ecosystem approach should be applied to transboundary watersheds. 
� Experiences of transboundary watersheds within the region should be used as the basis for

developing a Latin American international watershed approach.
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ANNEX A
WORKSHOP PROGRAMME 

SATURDAY AND SUNDAY, 14 AND 15 JUNE 

Participant registration and technical visits

MONDAY, 16 JUNE 

08.00-09.00 Registration
09.00-10.00 Welcome

Opening addresses: Moujahed Achouri and Larry Tennyson
10.15-10.45 Presentation on Latin American watershed management assessment: Pablo Sosa
10.45-11.00 Presentation: Henry Tschinkel
11.00-12.00 Discussion and comments
12.00-13.00 Presentation and discussion of results of major topics addressed in congress
14.30-16.00 Continuation: Presentation and discussion of results of major topics addressed

in congress
16.15-18.30 Working groups: three groups will work on topics related to the workshop goals.

(Specific topics to be defined.)

TUESDAY, 17 JUNE 17

08.30-11.00 Working groups
11.15-13.00 Working groups
14.30-16.30 Working group reports and discussion
16.45-18.00 Continuation: Working group reports and discussion
18.00-18.30 Workshop closing session
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ANNEX B
PARTICIPANTS

Argentina
Mónica Gabay
Coordinador Nacional
PNBM/Dir.Bosques - SAYDS
San Martín 459 Piso 3 Of 336, Buenos Aires
Tel.: 541143488483 - Fax: 541143488486
E-mail: mgabay@medioambiente.gov.ar

Rolando H. Braun W.
Profesor Consulto
Facultad de Ciencias Agrícolas, Universidad de Jujuy
Alberdi 47, San Salvador de Jujuy, 4600
Tel.: 54-388-4221552 / 4224326 - Fax: 54-388-4221547
E-mail: ecologia @fca.unju.edu.ar

Bolivia
David Rada
Consultor Cuencas - Dirección Cuencas y Recursos Hídricos
Tel.: (591-2) 311057 - Fax: (591-2) 312475
E-mail: drada@mdsp.gov.bo

Brazil
Luiz Novais Almeida
Gerente de Programa
Ministerio de Agricultura
Brasilia, D.F.
Tel.: (55-61) 2182417 - Fax: (55-61) 2235350
E-mail: gardenia@agricultura.gov.br

Chile
Alejandro Mañón
Consultor, FAO
Dag Hammarskjold 3241, Vitacura - Santiago
Tel.: (562) 337-2207 - Fax: (562) 337-2137
E-mail: alejandro.manon@fao.org

Benjamín Kiersch
APO Tierras y Aguas, FAO
Dag Hammarskjold 3241, Vitacura - Santiago
Tel.: (562) 337-2253
E-mail: benjamin.kiersch@fao.org

Guillermo Núñez
Coordinador PDFC - Pontificia Universidad Católica
E-mail: gnunez@puc.cl

Kyran Thelen
Consultor, FAO
Dag Hammarskjold 3241, Vitacura - Santiago
Tel.: (562) 337-2228 - Fax: (562) 337-2136
E-mail: Kyran.Thelen@fao.org
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Samuel Francke
Jefe Programa Nacional de Manejo de Cuencas Hidrográficas y Conservación de Suelos
Corporación Nacional Forestal - CONAF
Avda. Bulnes 259, Of. 506 - Santiago
Tel.: (56-2) 3900242 - Fax: (56-2) 3900250
E-mail: sfrancke@conaf.cl

Colombia
Oscar Tosse
Profesional Especializado
Ministerio del Ambiente, Ecosistemas
Calle 37 Nº 8 - 40 - Bogotá
Tel.: (57-1) 340 62 06 - Fax: 340 62 12
E-mail: otosse@minambiente.gov.co

Cuba
Arsenio Renda
Coordinador Nacional
Instituto de Investigaciones Forestales
Calle 174 N 1723, entre 17B y 17C
Siboney, Municipio Playa, La Habana
Tel.: (53-7) 210068, 282 554, part. 793005 - Fax: (53-7) 336409
E-mail: iif@enet.cu

Ecuador
Eduardo Guerrero
Coordinador de Programa
UICN, Oficina Regional para América del Sur
Av.Atahualpa 955 y República, Piso 4 - Quito
Tel.: 593-2-2231075 - Fax: 593-2-2466624
E-mail: eduardo.guerrero@sur.iucn.org

Sarian Kosten
Oficial de Programa - UICN
Av. de los Shyris 2680 y Gaspar de Villaroel, Edificio MITA COBADELSA, Quito
Tel.: (593-2) 226075 Ext. 301 - Fax: (593-2) 2466624
E-mail: sarian.kosten@sur.iucn.org

Segundo Jadán
Coordinador PROMACH
PROMACH - GTZ
Apartado Aéreo 8543 - Quito
Tel.: (593-2) 2841665 - Fax: (593-2) 2564037
E-mail: promach@andinanet.net

El Salvador
Roberto Handal
Coordinador NZC
REDLACH - DGRWR/MAG
Apartado Postal 2265 - Cantón El Matasano, Soyapango
Tel.: (503) 2940566, ext. 69 y 72 - Fax: (503) 2940575
E-mail: hsosa@sv.intercomnet.net
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United States of America
Larry Tennyson
PhD, Watershed Management Consultant
FAO
E-mail: tennyson3@cox.net

Guatemala 
Ogden Antonio Rodas
Consultor
Programa Forestal Nacional
12 Calle 1-67, Zona 14 - 01014 Guatemala, C.A.
Tel.: (502) 363-55-57, 55-60,55-69 - Fax: (502) 3635550
E-mail: ogdenrodas@intelnett.com

Honduras
Rigoberto Romero Meza
Director Cuencas
SANAA
División Metropolitana Co. Divanna - Tegucigalpa
Tel.: 504-227-4497 - Fax: 504-227-4497
E-mail: romeromeza@yahoo.com

Italy
Moujahed Achouri
Oficial Forestal, FAO
Viale delle Terme di Caracalla - Roma
Tel.: 39-0657056095 - Fax: 39-0657055137
E-mail: moujahed.achouri@fao.org

Nicaragua 
Eduardo Marín Castillo
Vice ministro
Ministerio de Agricultura y RRNN
Apartado Postal 5123 - Managua
Tel.: (505) 2631271-73 - Fax: (505) 2631274
E-mail: vicemare@sdnnic.org.ni

Paraguay 
Pedro Molas
Coordinador REDLACH Paraguay
PARN/STAOA - MAG
Centro Forestal Alto Paraná, km 12 Monday, C.D.E. - Ciudad del Este
Tel.: (595-61) 575064, 575070, celular 0981-907796, Fax: (595-61) 575064, 575070
E-mail: parnkm12@pla.net.py

Peru
Carlos Lozada
Presidente Pro-Campiña
PRO-CAMPIÑA
E-mail: clozadag@hotmail.com.

Enrique Salazar Salazar
Intendente de Recursos Hídricos
Instituto Nacional de Recursos Naturales 
Calle Diecisiete 356 - Lima
Tel.: 511-2247559 - Fax: 511-2248936
E-mail: esalazar@inrena.gob.pe

Proceedings of the Latin American Workshop on Watershed Management



86

Guillermo Serruto
Especialista Cuencas
Instituto Nacional de Recursos Naturales (INRENA)
Calle Diecisiete 357 - Lima
Tel.: 511-2247559 - Fax: 511-2248936
E-mail: gserruto@dgas.gob.pe

Javier Zúñiga
ATDR - CHILI - INRENA
Instituto Nacional de Recursos Naturales (INRENA)
E-mail: atdr-chili@dgas.gob.pe

Dominican Republic 
Carlos Mejía D.
Coordinador UEA
ADESJO - San José de Ocoa
Tel.: 1809-558-3091 - Fax: 809-558-216
E-mail: adesjo@codetel.net.do

Felipe Vicioso
Encargado de la División de Gestión Ambiental
Instituto Nacional de Recursos Hidráulicos
Apartado 1407 - Santo Domingo, D.N.
Tel.: (1-809) 5323271, Ext. 3230 - Fax: (1-809) 5329586
E-mail: rednamacrd@hotmail.com

Maricelis Aguas Vivas
Encargada Unidad Cuenca Río Nizao
Instituto Nacional de Recursos Hidráulicos
San José de Ocoa
Tel.: 1809-558-3091 - Fax: 809-558-216
E-mail: rednamacrd@hotmail.com

Uruguay 
Pablo Sosa
Consultor
Cerrito 315 - 11000 Montevideo
Tel.: (598-2) 4029882 (directo), 94-401850 (celular), Fax: (598-2) 4029882
E-mail: amersur@movinet.com.uy

Ricardo Cayssicls
Asesor Dirección
Ministerio de Agricultura
Gil 1137 - Montevideo 11700
Tel.: 5902-20300 - Fax: 5902-9152136
E-mail: ricayssicls@hotmail.com

Venezuela
Francisco Briceño
Jefe de Área
Ministerio del Ambiente y Recursos Naturales
Dirección Estatal Ambiental Trujillo - Trujillo
Tel.: (0272) 652-30-25 - Fax: (0272) 652-14-04
E-mail: bricenofrancisco2003@yahoo.com

Partecipants



87

ANNEX C
THEMES OF THE LATIN AMERICAN
CONGRESS ON WATERSHED
MANAGEMENT 

The Third Latin American Congress on Watershed Management was held from 8 to 13 June 2003
in Arequipa, Peru, immediately prior to the Workshop on Preparing the Next Generation of
Watershed Management Programmes and Projects. Nearly 1 000 specialists in various disciplines
related to watershed management participated at the congress, which was organized around the
five following principal themes: 

� policies, legislation and institutions for integrated watershed management;
� economic and financial aspects of watershed management;
� social and cultural aspects of watershed management;
� watershed management research and capacity building;
� management instruments for watershed management in mountain areas.

Each of the themes included several areas of interest. A total of 21 workshops were held, at which
nearly 300 papers were presented and discussed. The following characteristics of the next
generation of watershed management programmes and projects are based on the conclusions and
recommendations of these congress workshops.

THEME I – POLICIES, LEGISLATION AND INSTITUTIONS 

Legislation 

� Legislation that recognizes watersheds as planning and management units for natural resources.
� Rules that clearly define State authority and national-, regional- and local-level competencies

regarding integrated watershed management, including technical criteria. Consistency between
general and sectoral rules is necessary.

� Legislation to develop mechanisms for inter-institutional consensus that ensures the success
of policies. 

� Legally defined and stable incentive programmes, which are implemented in ways that ensure
the sustainable management of natural resources.

Public and private institutions

� Institutional coordinating mechanisms identifying the integrated watershed management
actions that stakeholders should follow.

� Political will to apply an integrated watershed management approach that includes participation,
economic growth and the efficient and sustainable management of natural resources.

� Stable watershed authorities that have legal status, funding and appropriate representation at
decision-making levels. 
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� Clear terminology and concepts for watershed and water management issues, which clarify
the roles played by national, regional and local watershed institutions.

� A legal framework for formulating watershed master plans and land-use planning.
� Trained personnel who can meet the requirements of land-use planning.
� Acceptance of watersheds as the territorial units for implementing sustainable development

policies, plans, programmes and projects.

National policies and strategies

� National policies that use consensus, participation and legislation to manage the water, natural
resources and environment of watershed territories for the development and improvement of
inhabitants’ quality of life. 

� All sectors’ participation in the formulation of watershed management policies. 
� Watershed authorities or commissions with decision-making power based on consensus from

all sectors.
� Mutually beneficial incentive policies to encourage progress in watershed management.
� Watershed management’s clear inclusion in public budgets as a major component of national policy.

International watersheds

� Recognition of international watershed management as a powerful instrument for promoting
integration, cooperation and peace processes at the subregional and regional levels.

� Sound international watershed management agencies that represent all national and local actors.
� Incorporation of an ecosystem approach in the management of international watersheds.
� The use of experiences from Latin America as the basis for a regional approach to international

watersheds.

THEME II – ECONOMIC AND FINANCIAL ASPECTS

Payment systems for watershed environmental services 

� Use of the following methodologies to valuate the environmental services of watershed
programmes: a) opportunity cost, based on the values of renewal, replacement, change in use,
alternative use or avoided expenditures; b) optimization models, based on obtaining shadow
prices for specific environmental and socio-economic constraints according to environmental
externalities; and c) willingness to pay, based on beneficiaries’ creditworthiness and perception
of the value of the environmental services that are provided.

� Clear definition and quantification of users, suppliers and services, based on supply and
demand for environmental services. Independent financial facilities that use external financial
resources to make fair compensation for providing environmental services. 

� A project monitoring system including baselines and socio-economic and environmental
impact studies.

� Use of payments for environmental services as a way of enhancing the efficiency of natural,
social and income-generating resource allocation and generating new sources of funding for
the conservation, restoration and valuation of watershed natural resources. 
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Other economic and financial aspects of watershed management 

� Financial mechanisms that are based on the results obtained by integrated watershed
management projects.

� Development of ecotourism in strategic areas of the watershed as a way of diversifying
funding sources and improving the rural population’s quality of life.

� Master plans for protected natural areas that are compatible with watershed uses.

THEME III – SOCIAL AND CULTURAL ASPECTS OF WATERSHED MANAGEMENT

Community participation 

� Community participation at the national and municipal levels, based on a bottom-up approach
with horizontal linkages between local authorities and organizations.

� Political will to maintain continuity for sustainable local development and stakeholder
participation through consensus. 

� Plans, programmes, projects and activities that are based on sustainable watershed management
models and community participation in order to achieve a balance between people and nature.

Role of indigenous communities 

� Rational watershed management and biodiversity conservation that make use of traditional
methods for conserving, managing and utilizing genetic diversity.

� Programmes that preserve multi-ethnic and multicultural technologies, knowledge and
customs, and revalue traditional cultural heritage, local culture, land and water management
and self-sustaining systems that have existed for millennia in Latin America and the Caribbean.

Decentralization

� Local government watershed agencies that represent all the different social and economic
stakeholders in the watershed and take account of all their interests. 

� A decentralization process based on the principles of equality and integration. 

THEME IV – WATERSHED MANAGEMENT RESEARCH AND CAPACITY BUILDING

Community capacity building

� Training programmes with strategies, methodologies and tools that are consistent with watershed
management and based on local conditions and watershed inhabitants’ needs and priorities.

� Training programmes that recognize the diversity of cultures, climates, worldviews, tastes and
sensations concerned, and that do not rely on standard designs but are developed to suit and
make use of local knowledge and skills.

� Use of criteria and indicators for quantifying and qualifying training programmes’ impacts
and measuring trainees’ progress.
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Universities and watershed management

� A sub-network linked to REDLACH to facilitate the exchange of educational material,
experiences, methodologies and research.

� Watershed management education for decision-makers that is holistic and integrates
multidisciplinary knowledge, skills and experiences.

� Local government, community and university joint programmes and projects to further the
institutional integration of watershed stakeholders.

� University support in developing watershed management extension and technical assistance
activities and implementing practical projects with stakeholder participation.

Study and research on natural resources

� Research planning that ensures the funding and human resources necessary to achieve long-
term sustainable results.

� Research based on local communities’ participation and priorities. 
� Evaluation of natural resources to identify the best technological and management alternatives.

Capacity building and research on socio-economic issues 

� Watershed programmes and projects that include socio-economic studies of stakeholder
organizations, cultural beliefs, management types and interrelations, which aim to increase
community organizations’, stakeholders’ and professionals’ participation in natural resources
management.

� Research programmes that evaluate natural resources and quantify social and environmental
watershed issues and their geographic distribution. 

� Studies to identify and assess such issues as land tenure systems, the use of marginal lands and
illegal occupation by migrant communities. 

Information management

� Use of integrated territorial, socio-economic and environmental information tools, such as GIS
and remote sensing, in watershed management decision-making processes. 

� Decentralized information programmes that recognize how sustainable development in poor
rural communities is limited by a lack of information. 

� Interrelated systems based on regional networks with incentives for technology transfer
between local communities and rural education institutions. 

� Technologies for managing micro-watersheds through consensus and participation; interaction
and Internet access provide communities with significant opportunities for sustainable
development.
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THEME V – MANAGEMENT INSTRUMENTS FOR WATERSHED MANAGEMENT IN
MOUNTAIN AREAS 

Application of models

� Implementation of experimental watershed models based on watershed realities and
interactions with local actors.

� Public and private institution support to information gathering and dissemination, including
the design and application of models that are based on the institutions’ own positive
experiences.

� Cost-effective models that deliver results quickly and are practical, useful in situations that
are difficult to forecast and effective in the planning and management of watershed natural
resources.

Disaster and risk prevention 

� A programme focusing on disaster prevention rather than reaction, which can be used to
integrate risk assessment into the planning and implementation of watershed development
programmes.

� Use of risk analysis research to generate and standardize sufficient basic information for
decision-making.

� Promotion of experience sharing and use of the media to disseminate information.

Water management

� Provision of environmental education at all levels, and use of successful experiences to
prioritize public and private investments in water quality.

� Use of appropriate technologies, including standard indicators and methods to ensure sewage
water treatment.

� Design and implementation of master plans for national programmes on water quality.
� An information network on water quality and quantity in watersheds, which collects basic

data on a permanent or cyclical basis, disseminates reliable data and is accessible to the
population.

Sediment management

� Decision-makers’ recognition of watersheds as geographical units for erosion control policies.
� Erosion control measures that include production and socio-economic parameters for

evaluating erosion control.
� Incorporation of specific erosion control regulations and secondary regulations for water

quality and soil loss in Latin American countries, with the participation of watershed
stakeholders.

� Creation of monitoring networks that develop models at different scales and for different
ecosystems to facilitate decision-making on sediment and erosion control.

� Sharing of experiences of erosion control in Latin America.
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Integrated watershed management 

� Watershed development plans that are generated locally and presented to higher levels of
government to obtain their support. 

� Watershed management priorities that include participatory assessment of watersheds and
participatory strategic planning. 

� Recognition that successful integrated watershed management depends on having an economic
system to fund the actions to be taken. 
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