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Introduction

Water management at the river basin level has been
in the Mexican national agenda for the last 60 years.
Initially, the overall objective was to encourage wa-
ter-based socio-economic development and poverty
alleviation in specific river basins of the country.
With time, the changing economic and develop-
ment-related needs at the national level forced a dif-
ferent approach. The objective of encouraging river
basin management was no longer achievement of
socio-economic development, but basically to im-
prove water management practices and to meet the
increasing demand for water supply for medium-
and large-size cities.

The role and importance of the river-basin institu-
tions over the time have been determined by the po-
litical and socio-economic conditions of the country.
The achievements and constraints of the river basin
commissions, and later of the river basin councils
did not necessarily depend on their own planning
and management practices, but mostly on the pro-
grammes and plans of the institutions at the federal
level on which they were dependent.

This paper analyses the different institutional ar-
rangements at the river basin level that have existed
in Mexico for the last six decades, including their
performance, evolution and challenges. It also tries
to explain why, in spite of decades of interest in
managing water resources at the river basin level,
the achievements of the several institutions that have
been established thus far have been limited in terms
of development first, and rational and efficient man-
agement of water resources later on.

For a detailed analysis of the Papaloapan, Tepal-
catepec/Balsas, Fuerte and Grijalva Commissions,
see Tortajada and Contreras-Moreno (2005). For a
review on the Lerma-Chapala-Santiago Study Com-
mission, see Wester et al. (2001).

Institution at the river basin level
River Basin Commissions

At the end of the decade of the 1940s, Mexico em-
barked on large-scale water-based integrated devel-
opment programmes for the arid plains of the north,
and, mainly, for the tropical areas in the east and
southeast of the country. Specific river basins were
selected where natural resources were plentiful, es-
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pecially water, but where the population lived in ex-
treme poverty, with acute health problems and with
inadequate social and support services in the health,
education, communication and transportation sec-
tors. The overall objective of the integrated devel-
opment programmes was to promote industrial, ag-
ricultural and forestry development, through which
specific economic and social sectors would benefit
from the natural resources available in the different
river basins.

When the commissions were first established, they
had full support from the Mexican President, and
hence they were practically autonomous with almost
no budgetary limitations. However, this situation
changed with time, since the following administra-
tions had their own views as to what should be the
role, if any, of the river basin commissions within
the overall economic development strategy of the
country.

In 1947, the Ministry of Water Resources was estab-
lished with the full support of the then President.
One of the main tasks of this Ministry was to coor-
dinate the activities that would be carried out in the
several river basins by the executing and planning
agencies (SRH 1952). The executing agencies in-
cluded the Papaloapan and the Tepalcatepec River
Basin Commissions (established in 1947), the Fuerte
River Basin Commission (established in 1951), and
the Grijalva River Basin Commission (established in
1952). In order to include larger areas within the in-
tegrated development programmes, the Tepalcatepec
Commission was wound up in 1960 and the Balsas
River Basin Commission, which covered a much
larger area, was created the same year. Planning
agencies included the Lerma-Chapala-Santiago and
the Panuco Commissions (see Figure 1).

| FUERTE 'S

Il LERMA CHAPALA SANTIAGD
Hi PANUCO A
IV TEPALCATEPEC
V BALSAS

VI PAPALOAPAN
Vil GRIJALVA

Figure 1. River Basin Commissions in Mexico
Several ministries collaborated in the development

of the river basins, always under the leadership of
the Ministry of Water Resources. These were the

Ministry of the Interior, Ministry of Finance and
Public Credit, Naval Ministry, Ministry of Eco-
nomic Issues, Ministry of Agriculture and Live-
stock, Ministry of Communications and Public
Works, Ministry of Health, and Ministry of National
Properties and Administrative Control. The main
tasks of the river basin commissions included, but
were not limited to, planning, design, coordination
and construction of irrigation projects, flood control
programmes and hydropower generation. The com-
missions were also responsible for expenditures on
urban and rural developments, health and communi-
cation services.

When the river basin commissions were created, the
then existing policies emphasized the importance of
the integrated social and economic development of
the regions based on the natural resources available,
water being the main resource. Hence, the river ba-
sin commissions had full authority to plan and exe-
cute programmes for integrated development under
their direct supervision. They were also responsible
for coordinating the activities of the several minis-
tries within the river basin, for which they had lim-
ited authority but on which they were able to make
inputs. Because the river basins included more than
one state, the commissions were more powerful than
the states and municipalities. Thus, even though the
river basin commissions had the authority to plan
and implement the different tasks in coordination
with the specific ministries, the fact that the com-
missions were above the states created tensions
among the institutions over the years.

During the years the commissions acted as execut-
ing agencies, they made determined attempts to use
water as a part of the national effort to develop the
several basins and regions. However, while the ac-
tivities carried out by the river basin commissions
had beneficial impacts on the overall development
of the country, their programmes and projects did
not achieve their objectives at the regional levels.
This is because increase in irrigated area would not
necessarily increase agricultural production, and
thus improve the quality of life of the local popula-
tions. Investment in social issues, and provision of
credit and technical assistance, are equally important
factors to ensure the long-term success of any agri-
cultural development project (Barkin and King
1986).

It is important to note that the performance of the
different river basin commissions varied according
to the socio-economic and political conditions of the
country at specific times. These conditions de-
pended, and still depend, on each six-year presiden-
tial mandates, and hence, on the priorities and budg-
etary allocations of each administration. For
example, in 1947, the central government consid-
ered that the water resources in several geographical
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areas could act as “engines” for development of the
poorest regions of the country. Accordingly, it pro-
vided very significant financial support to the Minis-
try of Water Resources for the implementation of
the projects. However, the subsequent administra-
tions had different approaches, which were reflected
in the activities authorized and the budgets allo-
cated. Hence, the achievements of the commissions
were not always of their own making, since they de-
pended mostly on the decisions at the federal level
on which they had limited or no control.

Performance of the River Basin Commissions

When the river basin commissions were established,
the economic policies of the country focused pri-
marily upon large-scale agricultural and industrial
development projects. Numerous large projects were
constructed for different purposes, the most impor-
tant of which were for irrigation and hydropower
generation. The investment in irrigated agriculture
was extensive. In fact, from 1947 to 1967, irrigation
was introduced to more than 1.2 million ha. The ex-
pectation was that expansion of irrigated agriculture
would bring agro-industrial development, increase
exports, and generate new employment opportuni-
ties.

However, the river basin commissions were not iso-
lated from the conditions at the national level. While
during the 1946-1952 presidential term, the national
policies were to invest heavily in the different re-
gions, more with economic than social objectives,
the next administration (1952-1958) faced high in-
flation rates and currency devaluations. Conse-
quently, the total budgets of the different ministries,
including the river basin commissions, were reduced
in real terms. The number of projects which the
river basin commissions implemented became
fewer. In addition, since the political perception was
that the commissions clashed with the other minis-
tries and with the state governments, their power
and authority were steadily reduced. For example,
the Tepalcatepec Commission found itself in the un-
fortunate position of having no funds for the con-
struction of new development projects, and the
Fuerte Commission lost its initial mandate (Orive
1970). The 1952-1958 administration achieved
higher agricultural outputs, but with high levels of
rural under-employment.

From 1964, the water policies of the country empha-
sized not so much the construction of water projects,
but the improvement and development of small irri-
gation projects primarily because the objective was
to increase the social benefits. In addition, the con-
cept of integrated development of basins was
changed to integrated regional development, which
included several basins. For water resources plan-
ning, several regions were established and water

plans were formulated for the northwest, central and
central-gulf regions. A National Plan for Drinking
Water was prepared to ensure future availability of
water supply for the Mexico City Metropolitan Area
(SARH 1988).

In 1972, a new water law was enacted, and a com-
mission was established to develop a national water
plan, with national and regional objectives. In 1975,
the National Water Plan was finalised, and in 1976,
the National Water Planning Commission was es-
tablished to implement it, and to update it on a regu-
lar basis (CNA 1995). The 1975 Water Master Plan
stated that the management of water resources
would be carried out at the regional level based on
the hydrology of the country. The plan also pro-
posed the establishment of water institutions at the
regional level, which would include the major river
basins. These institutions would have decision-
making power and would have the authority to for-
mulate the regional water development plans, pre-
pare and implement actual projects, and decide on
the fees and collect them for water users and efflu-
ent discharges. The central authority was to be re-
sponsible for the policy formulation at the national
level, coordination among the different sectors,
resolution of conflicts among the regions, integra-
tion of regional plans into a national planning
framework, implementation of large-scale and tech-
nically complex projects, and management of re-
search and training programmes (SRH 1975).

According to the 1975 Water Master Plan, 13 hydro-
logical regions were established, and regional pro-
grammes as well as water development programmes
were developed for each one of the regions, with the
objective of using more efficiently land and water
resources available, and to reduce the prevailing
inequalities in water availability to the people. The
water development programmes included large-
scale irrigation, flood control and drainage for agri-
culture; water supply for major urban and industrial
areas, and multi-purpose hydropower projects
(Herrera-Toledo 1997).

In 1976, due to the importance of irrigation at the
national level, the Ministry of Agriculture and Live-
stock, and the Ministry of Water Resources, became
the Ministry of Agriculture and Water Resources.
The previous Ministry of Water Resources became
one of the five componentes of the newly created
Ministry.

This new institutional arrangement, under which
water planning, management and development ac-
tivities were placed under different ministries, made
coordination and execution of any water policy very
difficult. This complicated the implementation of
the 1975 Water Master Plan, as well as the perform-
ance of the National Water Planning Commission.
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Some of the main achievements of the Commission
were the formulation of the overall national water
policies in collaboration with the agricultural sector,
formulation of the 1981 National Water Plan which
emphasized regional aspects more than the previous
1975 version, preparation of the water plans for the
states, and the basis for the water-related pro-
grammes for the 1976-1982 and 1982-1988 National
Development Plans (CNA 1995).

By 1982, water scarcity and water pollution had be-
come serious problems at the national level. The
new administration (1982-1988) prepared a new wa-
ter policy by considering these constraints. Among
the other problems it addressed were flood control,
conflicts between water uses and users, and low ef-
ficiency of water use in all the sectors. While the
need for construction of infrastructure was acknowl-
edged, the main objectives were appropriate use of
water, maintenance of all types of infrastructure,
water pollution abatement through better administra-
tion of water resources, improved social and eco-
nomic efficiency, technological improvements, and
human resources development.

In an effort to decentralize, the Ministry of Agricul-
ture and Water Resources delegated activities to its
offices in the states and established regional coordi-
nating agencies to improve the integrated manage-
ment of water at the river basin level. Since the new
water policy emphasized the management of water
resources at the regional level, it was decided that
the offices of the Ministry in the states would take
over the responsibilities of the river basin commis-
sions, including further planning, management and
development of water resources, and that the river
basin commissions should disappear (SARH 1988).
It was decided that “plans for the use of water re-
sources, developed by the authorities at the munici-
pal, state and federal levels, will be based on the hy-
drologic basin, but taking into consideration the
development trends in each region.” (PRI/IEPES
1982, p. 152).

In 1989, it was decided again that the responsibility
for overall planning, management and development
of water resources in the country would be under
one institution, the National Water Commission
(CNA by its acronym in Spanish). Initially, the
CNA was under the Ministry of Agriculture and
Water Resources. In 1994, it was moved to the Min-
istry of Environment, Natural Resources and Fisher-
ies (SEMARNAP), which became the Ministry of
Environment and Natural Resources from 2000
(SEMARNAT).

River Basin Councils

The idea of managing water at the river basin level
reappeared later, and continues until the present day.

In 1992, a new Law on National Waters was enacted
(DOF, 1992). Article 8 of this law states that the
river basin councils would be established, and that
their role would be as coordinating agencies to me-
diate between the CNA, the federal, state and mu-
nicipal bodies, as well as the representatives of the
users from the specific river basin, with the objec-
tive of developing and implementing programmes
and activities to improve water management, de-
velop water infrastructure and related services, and
protect the natural resources of the basins. The
structure and organisation of the river basin councils
were defined in the Regulations, Art. 15 (DOF,
1999).

In 1997, the Regulations of the Law of National
Waters was amended (Anon., 1997), with the objec-
tive of defining the structure of the river basin coun-
cils, as well as to enforce the participation of the ap-
propriate authorities and the water users in the
development, implementation, updating and evalua-
tion of the river basin planning processes. Accord-
ing to Article 13 of this law,

“following a decision by its Technical Council, the Commis-
sion (CNA) shall establish basin councils to coordinate and
liase with the Commission, federal, state and municipal de-
partments and agencies; and representatives of users of the
hydrological basin in question, with a view to formulating
and implementing programs and actions to improve water
administration, development of water infrastructure and the
respective services, and the preservation of basin resources.
Within the scope of the basin councils, the Commission shall
agree with the users on any temporary limitations to existing
rights in the event of emergencies, extreme scarcity, over-
exploitation or declaration of protected areas. In such cir-
cumstances, residential use shall have priority.” (Anon.,
1997).

In 2004, the Law on National Waters was exten-
sively modified. One of the innovations was to cre-
ate River Basin Organisms, which are expected to
be “autonomous units for technical, administrative
and legal purposes.” (DOF, 2004, p. 41). The 2004
law also stated that the institutions for water man-
agement at the river basin level will continue to be
the basin councils, that the opinions and concerns of
the users would still be channelled through the gen-
eral assemblies of the basin councils, and that the
river basin councils will be “autonomous bodies, but
will be under the federal authorities.”

Performance of the River Basin Councils

Establishing functional management units at the
river basin level has proved to be a very complex
task. River basin councils are expected to manage
water from integrated and regional perspectives, and
involve water authorities at the federal, state and
municipal levels, as well as the various users. How-
ever, it seems that the institutional arrangements es-
tablished from 1992 have not had perceptible im-
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pacts in terms of improving water management
practices (Maraiion, 2004).

The country has been divided into regions and sub-
regions for water management purposes. There are
13 regions, based on the hydrology of the country,
and 102 sub-regions on the basis of political juris-
dictions. Each sub-region includes a number of mu-
nicipalities of the same state, so that regional pro-
grammes can be planned at the sub-regional level.
At present, there are 314 hydrological basins, 37
hydrological regions and 13 administrative basins.
Twenty-five river basin councils, out of the 26 that
were planned, have already been established, but the
vast majority are not yet functional for all practical
purposes (Table 1).

Vast majority of the river basin councils at present
are not operational: they are still in the process of
organisation. The councils continue to be coordinat-
ing units that can only make recommendations to
the authorities and to the users. Even though the
Law of National Water (1992 and 2004) stipulates
that the river basin councils can develop and imple-
ment programmes for the construction of water in-
frastructure which could be considered to be strate-
gic, the fact remains that because the councils have
not yet been functional, not all have a say in the
planning, design or operation of major water infra-
structure of the country. If and when they become
fully operational, it is yet to be seen as to whether
the central authorities will allow the councils to use

their decision-making powers on important issues,
or if the traditional centralised decision-making in
the country will continue for more years to come.

By law, the basin councils are primarily coordinat-
ing agencies whose main role is to make recom-
mendations to the federal government and the users
on specific issues. Unfortunately, however, their es-
tablishment responds more to broader decentraliza-
tion trends at the national level which still have not
been achieved, rather than from the realization that
water can be managed more efficiently from a re-
gional perspective. The main problem of river basin
management is not that the councils are not entitled
to develop any regulations or execute any adminis-
trative or legal action, but rather that the overall op-
erational framework to manage water resources at
the basin level is still not functional in the country.
If the councils are to become operational, they could
play an important role as coordinating bodies. It is
still not clear what are to be the operational func-
tions of the councils, or how the councils will relate
to the administrative structures of the country at the
state and municipal government levels, so that they
could complement, co-ordinate and support each
other. At present, only one out of the 25 river basin
councils that have been created is operational. In
most cases, other councils do not even have staff or
offices, not to mention implementable plans, finan-
cial support, or management and technical capacities
(Guerrero and Garcia-Leon 2003).

Name

Date established

Administrative Region

Baja California Sur

Baja California

Alto Noroeste

Rios Yaqui-Matape

Rio Mayo

Rios Fuerte y Sinaloa
Rios Mocorito al Quelite
Rios Presidio al San Pedro
Rio Balsas

Costa de Guerrero

Costa de Oaxaca

Rio Bravo
Nazas-Aguanaval

Del Altiplano

Lerma Chapala

Rio Santiago

Costas del Pacifico Centro
Rios San Fernando-Soto La Marina
Rio Panuco

Rios Tuxpan al Jamapa
Rio Papaloapan

Rio Coatzacoalcos

Costa de Chiapas
Grijalva-Usumacinta
Peninsula de Yucatan
Valle de México

3 March, 2000

7 December, 1999
19 March, 1999

30 August, 2000

30 August, 2000

10 December, 1999
10 December, 1999
15 June, 2000

26 March, 1999

29 March, 2000

7 April, 1999

21 January, 1999

1 December, 1998
23 November, 1999
28 January, 1993
14 July, 1999

It has not been established
26 August, 1999
26 August, 1999

12 September, 2000
16 June, 2000

16 June, 2000

26 January, 2000

11 August, 2000

14 December, 1999
16 August, 1995

I Peninsula de Baja California
1 Peninsula de Baja California
II Noroeste

II Noroeste

II Noroeste

III Pacifico Norte

IIT Pacifico Norte

IIT Pacifico Norte

IV Balsas

V Pacifico Sur

V Pacifico Sur

VI Rio Bravo

VII Cuencas Centrales del Norte
VII Cuencas Centrales del Norte
VIII Lerma-Santiago-Pacifico
VIII Lerma-Santiago-Pacifico
VIII Lerma-Santiago-Pacifico
IX Golfo Norte

IX Golfo Norte

X Golfo Centro

X Golfo Centro

X Golfo Centro

XI Frontera Sur

XI Frontera Sur

XII Peninsula de Yucatan
XIII Valle de Mexico

Table 1. Basin councils established as of November 2003. Source: CNA, 2004, Statistics on Water in Mexico,

Mexico.
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After more than 70 years of continuous hierarchical
and top-down water management and planning prac-
tices, experiences show that the country still lacks
the ability to take advantage of the local knowledge
and expertise in order to structure the institutional
arrangements for water management at the river ba-
sin level from a decision-making viewpoint. Real
participation by stakeholders has been mostly miss-
ing. Among many other constraints faced by the
river basin councils are their lack of experience
(both technical and managerial) as to the processes
by which water policies could be formulated; reluc-
tance of the central authorities to disseminate reli-
able data and information, lack of appreciation by
the authorities on the importance of stakeholders’
participation, and the absence of use of proper eco-
nomic instruments like water pricing and demand
management, and appreciation of the importance of
social and environmental issues (CTMMA 2003).
The main institutional challenge for the future is
how best to transform the basin councils, which in
practice are advisory agencies with very little real
authority, into basin councils that govern, plan, or-
ganize, run, control and supervise water manage-
ment at the river basin level.

Conclusions

The foregoing analyses show the relevance, appro-
priateness and impacts of the efforts made in Mex-
ico in structuring and restructuring its water man-
agement institutions at the river basin and regional
levels. The results, unfortunately, show that there
are still enormous challenges to face not only in
terms of institutions, but in terms of the appropriate
policies that would provide essential inputs to these
institutions so that they are able to perform from an
integrated perspective and with a future-oriented
approach.

In the case of the river basin commissions, the over-
all objective was to promote economic and social
growths of the appropriate regions, which were ex-
pected to reduce the prevailing inequalities among
and within the regions. This was expected to be
achieved through infrastructural development and
settlement programmes, which, in turn, were sup-
posed to trigger agricultural development, hydro-
power generation, industrial investment, employ-
ment generation and higher incomes for the local
populations.

The establishment of the river basin commissions
was a national effort to use water to develop the re-
gions. However, while the programmes imple-
mented by the commissions may have had some
beneficial impacts on the overall development of the
country, they are no signs at present that they man-
aged to reduce regional inequalities and alleviate
poverty. Decision-makers did not appreciate the fact

that increase in irrigated area per se was not a suffi-
cient condition to alleviate poverty and improve the
quality of life of the local people. Important issues,
like investments in social services, provision of
credit, technical assistance, participation of stake-
holders and capacity building, were not adequately
considered, even though they are absolutely essen-
tial to ensure the long-term success of any develop-
ment project.

In terms of the performance of the existing institu-
tions for river basin management so far, it has to be
concluded that they still have a long way to go in
order to achieve efficient management of water re-
sources at the basin level. So far, they have had mi-
nor impacts in improving water management prac-
tices, which means that fundamental institutional
realignments are necessary if the present basin
councils are to become successful organizations to
manage water from a regional perspective.

Regrettably, no comprehensive and objective
evaluations have been made by the authorities con-
cerned on the viability of such institutions, the ex-
tent to which they have fulfilled their objectives and
their overall societal impacts, both positive and
negative. Absence of such objective assessments has
meant that appropriate lessons have not been learnt
from their failures, and/or sub-optimal performance.
This, unfortunately, is a constraint that has existed
for many years. For example, globally, the Papaloa-
pan Commission was one of the first programmes of
integrated river basin management, and also one of
the very first development programmes which fo-
cused specifically on the tropics. However, irrespec-
tive of the overall investments that were made by
the Papaloapan Commission, there was no real
evaluation of its overall achievements and the les-
sons that could be learnt from such a development
activity. Official reports focused mainly on the de-
scriptions of the implemented projects, but there
was hardly any serious assessment of the experi-
ences resulting from the several development plans
carried out by the Commission, which would have
been very valuable for future similar integrated de-
velopment programs, both within and outside the
country.

While the demands for water for various uses have
increased significantly in Mexico in recent decades,
management practices have improved only slowly
and incrementally. Consequently, the water prob-
lems of the country, in terms of quantity, quality and
management, have become more serious and com-
plex than ever before in history. The demands from
different uses and users are increasing rapidly, but
the technical and managerial expertise and financial
resources of the concerned institutions are growing
only incrementally. Unless these trends are reversed,
the water situation of the country is unlikely to get

VertigO, hors-série no 1

6



VertigO - La revue en sciences de I'environnement, hors série no 1, septembre 2005

better in the foreseeable future. Not surprisingly,
OECD (2004) has concluded that “water use in
Mexico is on an unsustainable path.” Furthermore,
in spite of the efforts at decentralisation, the real au-
thority to plan and manage water resources contin-
ues to be vested in one single institution at the cen-
tral level, which has been unable thus far to respond
successfully and sensitively to the escalating needs
of the sector and of the different regions of the
country. Nor has it been willing to decentralise ap-
propriate decision-making powers, investments
funds and technical and managerial resources.

The needs of the country are surpassing the current
institutional capacities. This makes modernisation of
the water sector of Mexico an essential task, not
only in terms of institutions and laws, but also in
terms of overall management practices. The water
problems of the country have deteriorated due to the
inadequate management practices, technical capac-
ity, and the slow, and often inappropriate, responses
of the sole central institution responsible for water
management in the country.

Fortunately, however, the country as a whole is
changing. The regions are asking for greater roles in
planning, managing and decision-making not only in
the area of water, but also in other sectors as well.
There are some positive and encouraging indicators
that some states are making good and commendable
progress in planning and managing their water re-
sources. States are realizing that water is an impor-
tant resource, and its timely and proper development
and management would affect the lives of the peo-
ple, and their quality of life, through various path-
ways. While there has been much discussion about
decentralisation in recent years, in practice water
management has continued to be hierarchical and
top-down. Unless real decentralization takes place,
where institutions at regional, state and local levels
would have the requisite authority, funds, manage-
ment capacity, and technical expertise, efficient and
equitable water development and management,
which could improve the social, economic and envi-
ronmental conditions of the country as a whole
within a reasonable timeframe, is likely to remain a
distant dream.

Bibliography

Anon (1997) Law of National Waters and its Regulations, Law of

the Sea, Delma, 4™ edn, Mexico City, Mexico.

Barkin, D., and T. King (1986) Economic regional development.
Approach by river basins in Mexico. Siglo XXI editors, 5th
edition, Mexico.

CNA (2004) Statistics of water in Mexico. National Water Com-
mission, Mexico.

CNA (1999) Law of National Waters and Regulations. National
Water Commission of Mexico, Mexico.

CNA (1995) National water planning in Mexico. Experiences,
results and perspectives. Ministry of Water Resources and Ir-
rigation, Mexico.

CTMMA (2003) Water resources in Mexico. Centro del Tercer
Mundo para el Manejo del Agua, AC. Porrua, Mexico

DOF (2004) Decree by which the National Water Law is modi-
fied. Ministry of Environment and Natural Resources, 29
April 2004, Mexico

DOF (1986) Decree which abrogates the decree by which the
Papaloapan River Basin Commission was created. Office of
the President, 4 December 1986, Mexico

Estrada, V (2003) Management of river basins in Mexico. The
Papaloapan Commission, 1947-1985, Bachelor Thesis.
UNAM, Mexico

Guerrero, V., and F. Garcia-Leon (2003) Proposal for the decen-
tralization of water management in Mexico by means of ba-
sin councils. In: Water Policies and Institutions in Latin
America, Tortajada C, Braga BPF, Garcia LE and Biswas
AK (eds) Water Resources Management Series. Oxford Uni-
versity Press, Delhi, pp 144-159.

Herrera-Toledo C (1997) National water master planning in Mex-
ico. In: National Water Master Plans for Developing Coun-
tries, Biswas AK, Herrera-Toledo C, Gardufio-Velasco H
and Tortajada-Quiroz C (eds) Water Resources Management
Series. Oxford University Press, Delhi, pp 6-53.

Maraiiéon B (2004) Social participation in the management of
groundwater: rhetoric and reality. In: Towards an integral
management of water resources in Mexico: challenges and
alternatives, Tortajada C, Guerrero V and Sandoval R (eds).
Porrua, Mexico, pp 231-256.

OECD (2004) OECD Economic Surveys. Mexico, 2002-2003.
Organisation for Economic Co-operation and Development,
Paris.

Orive A (1970) The irrigation in Mexico. Grijalbo, Mexico.

PRI/IEPES (1982) Working groups for the development of the
government plan 1982-1988 on water issues, preliminary
document. Institute for Political, Economic and Social Stud-
ies, Mexico.

SARH (1988) Water and society. Ministry of Agriculture and
Water Resources, Mexico.

SRH (1952) Report of activities 1 September 1951 to 31 August
1952. Ministry of Water Resources, Mexico.

Tortajada, C., and N. Contreras-Moreno (2005) Institutions for
Water Management in Mexico. In: Water Institutions: Poli-
cies, Performance and Prospects, C. Gopalakrishnan, C. Tor-
tajada and A.K. Biswas (eds). Springer-Verlag, Berlin, pp
99-127.

Wester P, R Melville and S Ramos-Osorio (2001) International
arrangements for water management in the Lerma-Chapala
basin. In: Hansen A and van Afferden M (eds) The Lerma-
Chapala watershed: evaluation and management. Kluwer
Academic/Plenum Publishers, New York, pp 343-369.

VertigO, hors-série no 1









