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PROJECT TITLE

Basin Synthesis Study of the Lerma-Chapala Basin, Mexico for the Comparative Study on River Basin Development and Management

SUMMARY

PROJECT MANAGER
Title and name:
Philippus Wester, MSc
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Assistant Professor Water Reforms, Irrigation and Water Engineering Group (IWE), Wageningen University, The Netherlands
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PRINCIPAL INVESTIGATORS
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Sergio Vargas Velázquez, MSc
Position: 
Subcoordinador de Participación Social, Instituto Mexicano de Technología del Agua (IMTA), Jiutepec, Mexico
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COLLABORATORS & PARTNERS
Executing research partners: Irrigation and Water Engineering Group, Wageningen University, the Netherlands, Social Participation Group of the Instituto Mexicano de Technología del Agua (IMTA), Mexico and Institut de Recherche pour le Développement (IRD), France.  All three groups have extensive research experience in irrigation and water management in a river basin context, as well as an intimate knowledge of the Lerma-Chapala basin.

Stakeholder partners: Will be involved in workshops to contribute their knowledge of the basin’s issues as well as to explore future directions. 

Specialized Working Group on Integrated Agricultural Planning (GTEPAI, Grupo Technico Especializada de Planeación Agricola Integral) of the Lerma-Chapala River Basin Council.  This group federates all the irrigation district WUAs in the basin and represents irrigators in basin negotiations. They are keenly interested in the results of this research. Research uptake and capacity building.

CNA regional office, as secretariat of the River Basin Council. Research uptake.

State Water Commissions. Research uptake.

Integral Management of Water and Soil Wing, Federal Ministry of Agriculture. Research uptake.

ABSTRACT: brief description of the project, summarizing:
        Problem

How, under conditions of increasing water scarcity, competition between uses, weak institutions, and environmental degradation, can water resources in the Lerma-Chapala Basin in central Mexico be managed in an equitable, pro-poor, efficient and sustainable manner?

        State of the art

The Lerma-Chapala Basin in central Mexico, covering an area of 54,300 km2 and providing water to 15 million people in five states, is a telling example of the institutional and political challenges that river basin closure poses, especially for locally-managed irrigation.  The basin is in serious crises from a water perspective, with increasing conflict between irrigated agriculture and the environment due to water transfers from agriculture to the environment.

        Purpose

The main purpose of the basin synthesis study of the Lerma-Chapala Basin is to contribute to addressing IWRM challenges by generating, synthesizing and disseminating useful information and knowledge on basin level water management challenges, for use by local stakeholders, practitioners, development agencies, planners, policy makers, and donors.

        Planned outputs- what research products/tools will be generated

· Publications: Basin Synthesis Report, peer-reviewed reports and journal articles. 

· Water management information and tools: A set of new analyses, information, maps, and statistics of the Lerma Chapala Basin yielding an improved understanding of basin level processes and their interactions, as a basis for exploring, in a participatory manner, alternatives and scenarios for future sustainable management of water resources in the basin, and identifying trade-offs. 

· Capacity building: Strengthening of Mexican NARES (in this case IMTA), 4 MSc thesis, enhancement of local stakeholders capacity 

        Key activities

Six work packages have been designed to yield the basin synthesis report and the other planned outputs. Each work package will consist of the review of existing data sets and information, as well as complementary research to fill in knowledge gaps. Two research workshop will be held in the basin with key stakeholder partners, to lay the groundwork for a Basin Dialogue, and if funding for such a dialogue is forthcoming a basin level stakeholder conference will be held. 

        Impacts and beneficiaries 

The study will benefit policy makers, farmers, urban dwellers and the environment in the Lerma-Chapala basin by engaging them in the identification of key problems and innovative solutions during the study and in the planned basin dialogue. As the basin synthesis report forms a part of the larger Comparative Study on River Basin Development and Management, its findings will also be of benefit to the other river basins covered in the Comparative Study. In the longer term, a better understanding of how, under conditions of increasing water scarcity, competition between uses, weak institutions, and environmental degradation, water basin resources can be managed in an equitable, pro-poor, efficient and sustainable manner will be of value to practitioners, development agencies, planners, policy makers, and donors facing IWRM challenges.

        Innovative features in design and implementation 

This study brings together three leading research institutes in the field of water management with an intimate knowledge of the Lerma-Chapala Basin and with good working relationships with key water management stakeholders. Six work packages have been designed to capitalize on the strengths of the research partners. The overall Comparative Study of River Basin Development and Management to which it will contribute is an innovative initiative developing new approaches and methodologies. 

        Key stakeholders’ involvement.

Key officials from water management agencies, farmer representatives and interested researchers were consulted in the design of the basin synthesis study, which was strongly demand driven. The Ministry of Agriculture, the Guanajuato State Water Commission, and the agriculture representative on the River Basin Council expressed strong interest in the study.

TOTAL COST OF PROJECT (total cost and amount requested for the project is required)

$129,000 total cost, $75,000 requested from CA

DURATION OF PROJECT (should not be more than 1 year): January – December 2004
LOCATION OF PROJECT: Lerma-Chapala Basin, Mexico
BACKGROUND
        Development or research problem; give an idea on the magnitude of the problem and the utility of proposed research

As part of the Comprehensive Assessment of Water Management in Agriculture (CA) program, IWMI and its partners have made provisions for case studies on river basins to create a knowledge base on how, in a river basin context, water can be managed in an equitable, pro-poor, efficient and sustainable manner.  IWMI has requested IWE to form a research team and submit a proposal to produce a basin synthesis report for the Lerma-Chapala basin in Mexico to contribute to the CA knowledge base.

The Lerma-Chapala basin in central Mexico, covering an area of 54,300 km2 and providing water to 15 million people in five states, is a telling example of the institutional and political challenges that river basin closure poses.  Although rainfall in the past ten years has been slightly above average, total water depletion in this basin exceeds supply by 9% on average. As a consequence of the over-exploitation of water in the basin groundwater is being mined, with sustained declines in aquifer levels of 1.0 to 5 m/year, and the flows in the Lerma River have been reduced to a trickle causing Lake Chapala, into which the Lerma River flows, to dry up.  This lake generates significant tourism revenues for the region and is afforded high symbolic value by the Mexican people.  At the end of the rainy season of 2002, the volume of water stored in the lake was around 23% of capacity, the second lowest level recorded at the end of the rainy season since systematic data collection began in 1934.  The desiccation of Lake Chapala over the past eight years has placed tremendous strains on the institutional arrangements for water management in the basin, with irrigated agriculture receiving the brunt of the blame for this environmental disaster.

Irrigation is the main water user in the basin, which contains 795,000 ha of irrigated land (13% of Mexico’s total).  Eleven large-scale canal irrigation districts (formerly state-managed) cover around 285,000 ha while some 16,000 farmer-managed or private irrigation systems (termed irrigation units in Mexico) cover 510,000 ha.  An estimated 17,500 tubewells provide around 380,000 ha in the basin with groundwater.  As the basin’s water is fully committed, the drilling of new wells and the construction of new dams has been prohibited.  Moreover, water pollution is serious with significant use of wastewater for irrigation within the basin (some 40,000 ha).  Lastly, water is being transferred from agriculture to the urban and environmental sectors, without due compensation to farmers.  In sum, the sustainability of locally-managed irrigation in the basin is under serious threat, carrying with it grave implications for social equity.  Due to basin closure, the poorer segment of the farming community is losing its access to primary water sources, as it is diverted to economically higher-valued uses.  

The utility of the proposed research is to contribute to a better understanding of how, under the prevailing conditions of increasing water scarcity, competition between uses, weak institutions, and environmental degradation in the Lerma-Chapala Basin, water basin resources can be managed in an equitable, pro-poor, efficient and sustainable manner. 

        What has been done to address the problem (lit review) and assessment of current/complementary work/initiatives? (Support from information help desk)

Government Initiatives to Improve Water Management

Widespread concern about water quantity and quality issues in the basin prompted institutional changes from the mid-1980s onwards.  Inspired by the French model of river basin management, the federal water agency sought to improve inter-organizational collaboration and to decentralize water management in the Lerma-Chapala basin.  The prospects for institutional reform improved further after 1988 because the newly elected president for Mexico gave high priority to water issues and to decentralization.  This resulted in the creation of the Comisión Nacional del Agua (CNA, national water commission) in 1989, the transfer of water supply and sanitation functions to states and municipalities (1983-present), the creation of state water commissions (1991-present) and irrigation management transfer (1989-present). The government has also invested heavily in the modernization of the irrigation districts and in increasing water use efficiency. 

A significant step towards collaboration in the basin was taken in April 1989 when the Mexican president and governors of the five constituent states signed an inter-governmental agreement to strengthen mechanisms for water allocation, to improve water quality by treating effluents, to increase the efficiency of water use and to conserve the basin’s ecosystems.  In September 1989, a Consultative Council (CC) and Technical Working Group (TWG), consisting of government and user representatives, was created to translate the agreement into action.  Significant achievements of the TWG include the formulation of a river basin master plan in 1993, a wastewater treatment program with shared funding initiated in 1991, a surface water allocation treaty to maintain lake water levels signed in 1991 and annual meetings to determine surface water allocations.

The initial success of the CC and TWG was influential in the creation of a new national water law in 1992 that allows for the establishment of River Basin Councils (RBCs) to build consensus among the federal, state and municipal governments and water users.  While responsibility for water management was retained by CNA, the RBCs were conceived as important mechanisms for negotiation and conflict resolution.  The Lerma-Chapala Consultative Council became a RBC in January 1993.  It consists of a Governing Board made up of the CNA director, the five state governors and a representative for each of six sectors (agriculture, fisheries, services, industry, livestock and urban).  

Research Initiatives to Improve Water Management

IMTA was involved in the irrigation management transfer program and has conducted sociological studies in several of the irrigation districts in the basin.  Within the basin, El Colegio de Michoacán has a long-running research program on the history of the basin, while the University of Guadalajara has conducted numerous studies on Lake Chapala and its surroundings. Research in the largest irrigation district in the basin by IWMI-Mexico and its research partners has generated a wealth of data on IMT and water management in the middle Lerma basin.  The same depth of understanding is lacking for the upper and lower Lerma basin, and for water management in irrigation units and in groundwater systems.  Very few studies have been conducted on the impacts of water development and management on the environment, on food security, on the distribution of benefits and on social equity.

The federal water agency has conducted numerous studies on the hydrology of the basin, as well as master planning studies.  IMTA has conducted several studies on the water quality of Lake Chapala as well as the Lerma river, and also focused on the basin’s hydrology.  This has resulted in a wealth on data on the physical setting of the basin, such as climate, soils, surface hydrology and land use.  While data on surface water is good, the situation concerning groundwater is very unclear.  Isolated studies on water pollution (industrial and municipal) are available, but an overall assessment of water quality is lacking.  Information on the quality and quantity of return flows from agriculture is completely lacking, as is information on water re-use loops.  Lastly, although several evaluation studies of government programs to promote water savings have been conducted, the extent of wet water savings is unclear.  Water agencies in the basin as well as farmers are very interested in a comprehensive study of real water savings.

At present three research initiatives of interest to the basin synthesis study stand out. IMTA and IRD are executing a collaborative research project on the impacts of the water reforms since 1992 in the basin which questions the link between changing state-water user relationships and environmental and economic effectiveness. In collaboration with the Universidad de Guadalajara, El Colegio de Michoacán is executing research on the management of Lake Chapala and the development of Guadalajara as well as on the history of irrigation development in the middle Lerma. Lastly, the Department of Integrated River Basin Management of Mexico’s National Ecology Institute (INE, Instituto Nacional de Ecologia) is developing an ecological restoration plan for the Lerma-Chapala Basin, including a socio-environmental GIS.

        Lessons, conclusions drawn from past or on going work

Pressures on available primary water, both surface and ground, have increased in the Lerma-Chapala Basin primarily as the result of a four-fold increase in irrigated area between the 1950’s and 1980’s, and population increasing almost three-fold in the same time period.  Institutional reforms were introduced from 1989 onwards, devolving responsibility for water management in irrigation systems to water users, and initiating participatory water management bodies at the basin level.  Though the institutional measures have had a significant impact in restructuring water management, the basin is still in crisis, with the level of Lake Chapala in perilous decline and aquifers running dry.  

Compensating farmers for water transferred out of agriculture needs to be considered.  In closed basins, inter-sectoral transfers are inevitable and it will invariably be the irrigation sector that will need to cede water.  A key institutional challenge in closed river basins is dealing with these transfers in a just and equitable manner, such that the sustainability of locally-managed irrigation is ensured.  To be credible partners in basin management, WUAs and farmers need to make concerted efforts to reduce water use, for which there is real scope, and to join forces to argue their case more strongly in the River Basin Council.

A more serious challenge that the Council and other water management stakeholders in the basin need to deal with urgently is the overdraft of the basin’s aquifers.  The aquifer management councils are a step in the right direction, but their role in groundwater management needs to extend beyond mere consultation.  

With basin closure, poorer farmers in particular are losing, or have lost, their access to primary water due to reductions in surface irrigation and increased costs for groundwater irrigation.  Hence derivative water, both wastewater and agricultural drainage effluent, is increasingly becoming a critical resource for poor farmers.  However, its allocation in the basin is currently a free-for-all.  Although progress has been made in constructing wastewater treatment plants, the management of derivative water has received little attention.  More generally, meeting the water needs of poor people and including poor women and men at all levels of water management decision-making is not a priority of the Council, nor is it a strong feature of the larger set of institutional arrangements for water management in Mexico.  The Council needs to seriously consider how to safeguard and improve the access of the poor to water, and how to combat the current de facto concentration of water rights in the hands of the few.  Overall, a coherent approach for tackling the continued pressures on the basin’s primary water sources, the significant re-use of wastewater (derivative water) and the deterioration of water quality needs to be developed.

        Research hypothesis/proposition/questions

How, under conditions of increasing water scarcity, competition between uses, weak institutions, and environmental degradation, can water basin resources in the Lerma-Chapala Basin in central Mexico be managed in an equitable, pro-poor, efficient and sustainable manner?

· Process that was followed in project design (read stakeholder participation)

To form the research team, Flip Wester of IWE traveled to Mexico in October 2002 to discuss possibilities for collaboration with interested Mexican research institutes.  Positive responses were received from the IMTA and IRD, who have an on-going research project in the middle Lerma on water governance.  Paula Silva, who has previously worked with IWMI-Mexico, indicated an interest to be involved as a consultant.  Discussions were also held with key stakeholder partners in the basin, such as WUAs, GTEPAI, CNA, Ministry of Agriculture and the Guanajuato State Water Commission, and drafts of the proposal were sent to them for comments.  They expressed a keen interest to see this project move forward.

· Links and mechanisms for creating synergies with other projects within the CA

This project will form part of the Comparative Study on River Basin Development and Management being executed under the CA, and will constitute one of the nine river basin synthesis studies under this study.  

· How will this deal with cross-cutting issues of food security, poverty, gender, and environmental security?

These issues are integral to the basin synthesis study, and findings from Lerma-Chapala will feed into the Comparative Study as well as the overall knowledge base being developed under the CA.

GOAL

To contribute to a better understanding of how, under conditions of increasing water scarcity, competition between uses, weak institutions, and environmental degradation, water basin resources can be managed in an equitable, pro-poor, efficient and sustainable manner.

PROJECT PURPOSE

To contribute to the creation of a knowledge base for use by local stakeholders, practitioners, planners, resource managers (at the local level), and by development agencies, policy makers, donors and researchers (at a broader level of generalisation), in addressing the complex issues of integrated water resources management within a basin perspective, based on a case study of the Lerma-Chapala Basin. 

OUTPUTS

Publications: The main output of the study will be a river basin synthesis report based on the format of the Comparative Study on River Basin Development and Management, consisting of four main sections:

a) The natural setting

b) The historical transformations of the basin

c) The current situation

d) Prospective and scenarios

In addition, four MSc thesis are planned, as well as several peer-reviewed reports and journal articles.

Water Management Information Tools: A set of new analyses, information, maps, and statistics of the Lerma Chapala Basin will be developed yielding an improved understanding of basin level processes and their interactions, as a basis for exploring, in a participatory manner, alternatives and scenarios for future sustainable management of water resources in the basin, and identifying trade-offs. The study will contribute to the development of the “Rapid Basin Appraisal” methodology of the Comparative Study and the synthesis report will form part of the CA knowledge base. 

Capacity building: Strengthening of Mexican NARES (in this case IMTA). A basin level stakeholder conference aimed at capacity building of local partners for decision-making in water related issues through an improved understanding of basin development and management will be held if funding for a basin dialogue under the Dialogue on Water, Food and Environment is forthcoming.
ACTIVITIES

The Lerma-Chapala case study will document the historical development of the basin, characterize in more detail its present state, and develop scenarios of future development. It will follow the research protocol developed under the Comparative Study on River Basin Development and Management to ensure a degree of comparativeness. This entails that the analysis will unfold along eight main lines of scientific problematics as identified under the Comparative Study. As the Lerma-Chapala basin is relatively large, complex and highly developed, the documentation of its historical development and the characterization of its present state is challenging.  Six work packages have been formulated with this challenge in mind, to ensure that a satisfactory level of detail will be attained in the study.  To the extent that existing data allow, all research components will focus on the whole Lerma-Chapala basin. The six work packages, in combination with two research workshop and one basin level stakeholder conference, will yield the expected outputs as defined above.

Work Package 1: The Physical, Hydrological and Ecological Characteristics of the Lerma-Chapala Basin

Objectives:
Based on available information this activity will result in a detailed description of the natural setting of the basin. Information will be drawn from existing studies on the basin, prepared by the CNA, as well as the on-going study by INE to arrive at an ecological restoration plan for the basin.  

Time input:
IWE (5 days)



IMTA (10 days)


Consultant (10 days)

Work Package 2: Water Flows and Water Productivity in the Lerma-Chapala Basin

Objectives:
This activity aims to arrive at a detailed water balance of the basin as well as water productivity, focusing on the past ten years and the following points:

· Characterization of the types of water use in agriculture to determine areas irrigated by groundwater, surface water and wastewater in irrigation districts, units and commercial farms.

· Water balance and accounting, spreadsheet for scenarios

· Evolution of water productivity within the basin ($/m3) for different water use sectors. 

· Techniques and strategies implemented to improve water productivity (including low cost innovations for water saving).

· Scope for end-use efficiency gains and the impact of irrigation modernization projects on water savings.

Time input:
Consultant (40 days)


IWE (10 days)


IMTA (20 days)


IRD (10 days)


MSc student

Work Package 3: The History of Water Management in the Lerma-Chapala Basin: Basin Trajectory, Equity and Benefits

Objectives:
This activity will recount the political history of water development and management in the basin over the past fifty years, focusing on the period after 1988 when serious water reforms were set in motion:

· The distribution of benefits of water development to different categories of users in the basin and the impacts on poverty.

· Changing relationships between the hydraulic bureaucracy and water users. 

· The development of rainfed agriculture and the small-scale irrigation sector (irrigation units)

· Demographic developments, including urbanization and migration. 

· Agrarian reform and land ownership in relation to water development.

Time input:
IMTA (40 days)


IRD (40 days)


IWE (15 days)

Work Package 4: Water Allocation and Management in the Context of Political and Institutional Transitions

Objectives:
This activity will combine an analysis of water rights and allocations for surface, ground, and derivative water at different scales (field, WUA, irrigation system, aquifer, basin), and the water management institutions at these different scales, with special attention for the changing role of the state and its relationship with water users.  Attention will be paid to:

· The technical and social performance of different types of agricultural water use, including a hydraulic, social and agricultural typology and a characterization of farming strategies and agricultural production chains.

· Technical and social study of direct pumping from Lerma River and Lake Chapala for irrigation.

· Social and technical initiatives by water users to deal with water scarcity and the conflict between agriculture and Lake Chapala, in particular the work of GTEPAI to convince farmers to shift to less water consuming crops and new kinds of economic regulation (water banking, water markets, water pricing). 

· Public opinion and negotiation processes in multi-stakeholder platforms for water management, focusing on the river basin council and aquifer management councils, as well as the role of irrigation units and federations of WUAs in river basin management.

Time input:
IMTA (40 days)


IRD (40 days)


IWE (15 days)


Contract Research


MSc student

Work Package 5: Impact Assessment of Water Development on the Environment

Objectives:
To scope the impacts of water development and management on the environment, focusing on the complex relationships between water pollution, over-exploitation of primary water and the desiccation of Lake Chapala, changes in the hydrologic cycle, and damage to aquatic ecosystems.  Special attention for estimating the value of environmental uses, in particular the trade-off between Lake Chapala and agriculture as well as environmental perceptions of stakeholders.

Time input:
Consultant (30 days)


IWE (10 days)


MSc student 

Work Package 6: Trends, Scenarios and Prospects

Objectives:
To explore scenarios for the future based on a thorough understanding of the present situation, constraints, trends, and trajectories, with the active involvement of and input from stakeholders within the basin. In the definition of the scenarios the following issues will be addressed:

· Scope for water savings and feasible innovative solutions;

· Water allocation mechanisms and priorities;

· Necessary and feasible institutional/policy changes to make the scenarios effective;

· Feasibility, costs and impact of new interventions and implications in terms of risk for stakeholders;

· Impact on equity, efficiency, poverty, food security and livelihood strategies; 

· How to make information useful to stakeholders.

Time input:
Consultant (10 days)


IMTA (20 days)


IRD (10 days)

IWE (10 days)

METHODOLOGY
The study will follow the case study methodology developed under the Comparative Study. The aim is to build on existing data sets and on-going research, and where necessary to collect new data to fill in gaps. 

BENEFICIARIES AND IMPACT
The study will benefit policy makers, farmers, urban dwellers and the environment in the Lerma-Chapala Basin as its results will feed into the planned basin dialogue. As the basin synthesis report forms a part of the larger Comparative Study on River Basin Development and Management, its findings will also be of benefit to the other river basins covered in the Comparative Study. In the longer term, a better understanding of how, under conditions of increasing water scarcity, competition between uses, weak institutions, and environmental degradation, water basin resources can be managed in an equitable, pro-poor, efficient and sustainable manner will be of value to practitioners, development agencies, planners, policy makers, and donors facing IWRM challenges.

IMPLEMENTATION AND MANAGEMENT
The lead coordinating agency for the Lerma-Chapala Basin Synthesis study will be the Irrigation and Water Engineering group of Wageningen University. Collaborating research partners are the Social Participation Group of the Instituto Mexicano de Technología del Agua (IMTA), Mexico and Institut de Recherche pour le Développement (IRD), France. All three groups have extensive research experience in irrigation and water management in a river basin context, as well as an intimate knowledge of the Lerma-Chapala Basin. Respective inputs of the research partners is indicated under the six work packages. There is a strong demand for this research as evidenced by the very positive reception of key stakeholders in the basin of the project proposal.

Milestones and Workplan:

November 2003: 

· Approval of case study proposal and budget by CA

· Development of detailed ToRs and workplan

February 2004

· First research workshop in Lerma-Chapala basin

· Definition and allocation of tasks contributing to final report

· Chapter 2 final synthesis report drafted

May 2004

· Second research workshop in Lerma-Chapala basin

· Focus groups with stakeholders

· Review of draft chapters 

· Assessment of additional information needs and planning of remaining research

July 2004

· Submission of scientific and financial progress report to IWMI

November 2004

· Basin stakeholder conference in Lerma-Chapala Basin (as part of the basin dialogue)

· Review and finalization of draft final report

December 2004

· Submission of synthesis report to IWMI

DISSEMINATION STRATEGY 
To target key stakeholders and water management agencies in the basin use will be made of focus group discussions, policy briefings, internet and video to present research findings, besides the wide distribution of research reports and the basin synthesis report. The scenarios that will be developed will form an important input in the basin dialogue, and will lead to a wide dissemination of research findings. 

As part of the Comparative Study on River Basin Development and Management the findings will be disseminated to the other basin research teams in the study, as well as to the wider CA audience. Stakeholders, practitioners and decision-makers in river basins in semi-arid and arid areas will benefit from the research results.
MONITORING 
Monitoring of progress in project implementation will conform to the procedures established under the Comparative Study of on River Basin Development and Management. 

BUDGET
The total costs for the basin synthesis study will amount to $129,000, based on an exchange rate of €1 = $1.16. Of this amount IWE will contribute $34,000 and IRD $20,000. A request is made to the CA Competitive Research Grant Scheme to support the Lerma-Chapala Basin Synthesis Study with a lump sum grant of US$ 75,000.  It is proposed that IWE of Wageningen University will administer the grant.  Wageningen University will not charge overhead costs, as these are included in the researcher’s fee.
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