
Confronting the Challenges of Climate 
Variability and Change through an 
Integrated Strategy for the Sustainable 
Management of the La Plata River Basin 

By Enrique Bello, Jorge Rucks and Cletus Springer for the 
Department of Sustainable Development, Organization of 
American States    (OAS)

The United
Nations

World Water
Assessment
Programme

Dialogue Paper

W
or

ld
 W

at
er

 A
ss

es
sm

en
t 

P
ro

g
ra

m
m

e 
  
 S

id
e 

p
u

bl
ic

at
io

n
s 

se
ri

es
   

 D
IA

LO
G

U
E 

PA
PE

R

United Nations
�������	
�������
�����
�

Cultural Organization



The United Nations World Water Development Report 3 
Water in a Changing World
Coordinated by the World Water Assessment Programme, the United Nations World Water Development Report 3: 
Water in a Changing World is a joint effort of the 26 United Nations agencies and entities that make up UN-Water, 
working in partnership with governments, international organizations, non-governmental organizations and 
other stakeholders.

The United Nations’ flagship report on water, the WWDR offers a comprehensive review of the state of the world’s 
freshwater resources and provides decision-makers with the tools to implement sustainable use of our water. 
The WWDR3 represents a mechanism for monitoring changes in the resource and its 
management and tracking progress towards achieving international development 
targets. Published every three years since 2003, it offers best practices as well 
as in-depth theoretical analyses to help stimulate ideas and actions for better 
stewardship in the water sector. 

Water in a Changing World has benefitted from the involvement of a 
Technical Advisory Committee composed of members from academia, 
research institutions, non-governmental organizations, and public and 
professional organizations. To strengthen the scientific basis and potential 
for implementation of its recommendations, interdisciplinary expert 
groups were also created for a number of topics, including ‘Indicators, 
Monitoring and Databases’, ‘Business, Trade, Finance and Involvement of the 
Private Sector’, ‘Policy Relevance’, ‘Scenarios’, ‘Climate Change and Water’, 
‘Legal Issues’ and ‘Storage’. An accompanying case studies volume, Facing the 
Challenges, examines the state of water resources and national mechanisms for 
coping with change in 23 countries and numerous small island developing states.

This series of side publications also accompany the WWDR3, providing more focused, in-depth information and 
scientific background knowledge, and a closer look at some less conventional water sectors. These publications 
include:

Scientific Side Papers

This series provides scientific information on subjects covered in the WWDR and serves as bridge between the 
WWDR3’s contents and scientific, peer-reviewed publications. 

Sector and Topic-Specific ‘Insight’ Reports

The reports and documents in this series will provide more in-depth information on water-related sectors, issues 
and topics in a stand-alone manner. Examples of the subjects of this series include Integrated Water Resources 
Management, transboundary issues and technology, among others.

Dialogue Series

Sectors and topics to which water is cross-cutting or important will be covered in this series of side publications. 
Some examples of subjects discussed in this collection of reports include climate change, security, biodiversity, 
poverty alleviation and land use. 

Published by the United Nations Educational, 
Scientific and Cultural Organization,  
7 place de Fontenoy, 75352 Paris  
07 SP, France

© UNESCO 2009

ISBN 978-92-3-104116-7

Cover graphics by Peter Grundy,  
www.grundini.com

Cover design and typesetting by Pica Publishing, 
publish@picapublish.com

Printed by Savas Printing, http://savasmat.com.tr

Printed in Turkey

The designations employed and the presentation of
material throughout this publication do not imply the
expression of any opinion whatsoever on the part of
UNESCO concerning the legal status of any country,
territory, city or area or of its authorities, or concerning 
the delimitation of its frontiers or boundaries.

The authors are responsible for the choice and the 
presentation of the facts contained in this book and for 
the opinions expressed therein, which are not necessarily 
those of UNESCO and do not commit the Organization.



Table of Contents

Global importance of the La Plata  
River Basin 1

Threats and barriers identified 3

Scales for action 5

The over-riding impact of climate  
change and variability 6

Project rationale and objectives 7

The project structure and proposal 7

Implementation and costs 8

Global importance of the La Plata River Basin
The La Plata River Basin (LPB), which extends over approxi-
mately 3.1 million km2, is one of the largest river basins in 
the world and drains approximately one-fifth of the South 
American continent, including the southern part of Brazil, 
the south-eastern part of Bolivia, a large part of Uruguay, the 
whole of Paraguay, and an extensive portion of the central and 
northern parts of Argentina (see map 1). Water and nutrients 
from the central regions of South America discharge through 
the La Plata River to the South Atlantic Ocean, creating in its 
maritime front one of the richest and most diverse marine 
ecosystems in the world.

The La Plata River Basin is comprised of three large river 
systems: the Paraná River, the Paraguay River, and the Uruguay 
River. The Paraguay River has an average annual flow of 3,800 
m3/s (at Pilcomayo Harbour); the Parana River has an average 
annual flow of 17,100 m3/s (at Corrientes); and the Uruguay 
River has an average annual flow of 4,500 m3/s. These last two 
rivers converge to form the La Plata River, which drains into 
the Atlantic Ocean, with an average output of 25,000 m3/s.

A large wetland corridor links the Pantanal (in the headwaters 
of the Paraguay River) with the Delta del Parana, at its outlet 
to the La Plata River. This system of interconnected wetlands is 
essential to the existence of extensive area of biological diver-
sity and productivity.

Important groundwater systems include the Guaraní Aquifer 
System (1,190,000 km2), one of the largest aquifers in the 
world comprised of confined deep groundwater bodies and 
the Yrenda-Toba-Tarijeño Aquifer System (SAYTT), entirely 
contained within the La Plata Basin in the semi-arid Chaco 
of Argentina, Bolivia and Paraguay. Climate change scenarios 
show an increasing process of desertification within this 
region, which, when combined with high poverty index 
values and the presence of indigenous communities, make 
the SAYTT a top priority for integrated surface-groundwater 
management.

Confronting the 
Challenges of Climate 

Variability and Change  
through an Integrated Strategy 

for the Sustainable Management 
of the La Plata River Basin1 

Organization of American States (OAS)

1 Project being executed by the governments of Argentina, Bolivia, Brazil, Paraguay 
and Uruguay under the coordination of the Intergovernmental Coordinating 
Committee for the La Plata Basin (CIC) in collaboration with the General Secretariat 
of the Organization of American States (OAC), through its Department of 
Sustainable Development, and the United Nations Environment Program (UNEP), 
as implementing agency for the Global Environmental Facility (GEF).
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The La Plata River Basin is one of the most impor-
tant river basins in the world, with a great number, 
variety, and degree of endemism in fish species (in 
the Paraguay River sub-basin), and an abundance of 
native birds (the Parana River sub-basin). Mineral 
resources, forests, and soil fertility make the La Plata 
Basin an attractive population region that favours 
economic development, sustaining 70 percent of the 
GDP of five countries that share the Basin. Present 
populations exceed 100 million people, with 57 
cities having more than 100,000 inhabitants each 
— including capital cities as Buenos Aires, Brasilia, 
Asuncion, and Montevideo and large megalopolis 
as Sao Paulo, in Brazil. The Argentine, Paraguayan, 
Brazilian and Uruguayan economies have a strong 
agriculture and livestock component, as well as a 
significant level of industrial and service produc-
tion. Agriculture and mining activities represent an 
important source of income within the Bolivian part 
of the La Plata River Basin.

This economic development profile demands com-
munication and multimode transportation systems, 
of which the hydrological systems are a fundamental 
component, interconnecting production, supply 
and consumption centres and harbors, and through 
which products are exported to different countries. 
The extensive navigation system of the La Plata 
Basin is favoured by the Southern Common Market 
(Mercosur) Agreement.2 The Paraguay-Paraná 
Waterway increased the fluvial transport of goods 
from 700,000 tons at the beginning of 1990 to 
13 million tons in 2004, due to lower costs relative 
to alternative transport means. In the near future, 
this tonnage is expected to reach 50 million tons.

Figure 1 La Plata Basin

2 The Mercosur Agreement is a treaty establishing a common mar-
ket between the Argentine Republic, the Federal Republic of Brazil, 
the Republic of Paraguay and the Eastern Republic of Uruguay, 
signed in the city of Asuncion, Paraguay on 26 March 1991.

Source: World Water Assessment Programme, World Water Development Report 3. Case Studies Volume: Facing the Challenges, p. 66
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Threats and barriers identified

The important hydrological potential of the La Plata 
River Basin, estimated at 92,000 MW, has justified 
the construction of more than 150 dams, 72 of 
which exceed 10 MW. Three dams are binational: 
Itaipú (12,600 MW) and Yacyretá (3,100 MW) 
located on the Paraná River and Salto Grande 
(1,890 MW) on the Uruguay River. More than 60% 
of this hydrological potential is already being used. 
These dams have not only led to significant social 
and economic benefits, but also have led to substan-
tial changes in flows, sedimentation, water quality 
and species composition in these fluvial ecosystems. 
The slight increase in runoff foreseen in long-term 
climate forecasts could offer great opportunities for a 
coordinated approach to dam management.

The La Plata River Basin lies in a complex climatic 
region. Climate, modified by short-term events 
associated with the El Nino/La Nina cycles associ-
ated with the thermal oscillations of the Southern 
Oceans (ENSO) is a determining factor in this 
heterogenic hydrological system. Relatively scarce 
rainfall and high evaporation levels define the arid 
and semiarid zones (Gran Chaco Americano) in the 
northwest part of the La Plata River Basin, while 
heavy rainfall and runoff, exacerbated in part by 
deforestation characterize the northeastern zones. 
The great Pantanal wetland plays a key role in the 
storage of runoff produced by rainfall in the Alto 
Paraguay River sub-basin, delaying for almost six 
months the maximum flows to the Parana River, 
thereby minimizing downstream flooding.

The economic and social impacts of flooding are 
sources of major concern as available data for the 
last 20 years show that the flooding on the Parana 
River has become more frequent, more intense and 
of longer duration. These changes in the hydrology 
of the La Plata River Basin are certainly related 
to changing climate factors, which, in turn, are 
exacerbated by increasing urbanization and changes 
in land use.

The La Plata River Basin has one of the highest 
recorded average sediment transport rates of approxi-
mately 100 million tons/year in the Parana River 
(at Corrientes) associated with soil loss and water 
quality deterioration, which leads to problems with 
navigation and infrastructure maintenance. Most 
solids come from the Bermejo River basin, tributary 
to the Paraguay River, where measures to control 
human-induced erosion are being implemented 
under the auspices of a GEF International Waters 
(IW) project. In the Upper Paraguay-Pantanal area, 
there are significant wetland conservation problems 
related to increases in sedimentation, while in the 
Gran Chaco soil degradation is the principal issue 
being addressed through integrated land and water 
resources management projects being carried out 
with GEF support. In addition to these GEF-related 
initiatives, more than 20 institutions or agencies 
have been created with direct responsibility for 
implementing water resources use and management 
strategies in the La Plata Basin.

Threats and barriers identified
between 2003 and 2005, a GEF/UNEP PDF-B project 
supported activities to agree a common VISION for 
the sustainable development of the La Plata River 
Basin. The project was prepared under the leadership 
of the Intergovernmental Coordinating Committee 
for the La Plata Basin (CIC) with executing support 
from the Department of Sustainable Development 
of the OAS. These activities have allowed for the 
completion of a macro-diagnostic analysis of the 
La Plata River Basin that identifies the main trans-
boundary problems and their causes. The condition 
of the hydrological system was confirmed through a 
wide-ranging participatory process

The diagnosis revealed that strong anthropogenic 
interventions have accelerated the natural dynamic 
resulting in severe environmental impacts which 
complicate development efforts, increase social 
problems, and threaten the environmental sustain-
ability of the La Plata River Basin. The baseline 
framework identified nine critical risks facing the 
countries and communities of the La Plata River 
Basin as follows:

•	 Extreme	hydrologic	events	linked	to	climate	
variability	and	change, particularly in terms 
of the more frequent, longer in duration, and 
more intense floods and extensive droughts that 
periodically affect some La Plata River Basin com-
munities as a result of the El Nino/La Nina cycles.

•	 Gaps	in	climatic	data and climate knowledge 
were identified with clear implications for 
efficient and effective modelling of climatic 
variability and for designing effective mitigation 
and adaptation strategies. The addition of gases, 
such as carbon dioxide, into the atmosphere 
from forest fires and crop burns (slash and burn 
practices) was identified as elements contributing 
to climate change.

•	 Water	quality	degradation resulting from 
organic and chemical contaminants linked to 
unregulated mining and industrial activities, 
and sewage water discharges and pollution 
mainly from agriculture activities with intensive 
agrochemical use have the potential to reduce 
the utility of the waters of the La Plata Basin. 
In addition, lack of common or shared stand-
ards and instrumentation to determine quality 
parameters, and limited control and monitoring 
networks in the five countries have not allowed 
for a coherent and comprehensive water quality 
regime to emerge.

•	 Sedimentation affects navigable waterways and 
harbors, dams and reservoirs, degrades water 
quality, and leads to high maintenance costs. 
Sedimentation, arising from increasing human-
induced erosion and from human-induced land 
degradation due to land use changes and defor-
estation, threatens not only the use of the waters 
of the La Plata Basin for human consumption, 
but also the health of its ecosystems.
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•	 Biodiversity	alteration, in particular in fluvial 
and coastal ecosystems including wetlands, 
resulting from habitat loss and fragmentation. In 
part, these alterations reflect human interferences 
in the hydrographic basin as well as longer-term 
and larger-scale climatic variations that affect the 
La Plata River Basin.

•	 Unsustainable	management	of	fisheries	
resources, due to overexploitation or lack of 
capture protection measures to limit incidental 
catches of non-target species, has important 
ecological and economic consequences for the 
La Plata River and for the indigenous settle-
ments and poorer (disadvantaged) population 
sectors dependent upon it for subsistence and 
livelihoods.

•	 Unsustainable	management	of	aquifers in 
critical recharge and discharge zones has the 
potential to modify base flows in the La Plata 
River, and create further ecological modifications 
affecting human and natural uses of the aquatic 
systems. Unsustainable abstraction of ground-
water and the salination and contamination of 
groundwater resources can have similar impacts 
throughout the La Plata River Basin, especially 
in the semi-arid Chaco (Argentina, Bolivia, and 
Paraguay).

•	 Conflicts	and	environmental	impacts	gener-
ated	by water	use	for	irrigated	crops	have wide-
ranging impacts on downstream human uses, as 
well as ecosystem-wide ecological impacts.

•	 Lack	of	contingency	plans	to	face	disasters, 
including hazards of anthropogenic origin such 
as those associated with dam safety, navigation, 
and the transportation of dangerous materials 
and contaminants as well as natural crises such 
as floods and droughts, can exacerbate the social, 
economic and environmental consequences of 
such disasters.

•	 Unsafe	water	and	environmental	sanitation	
conditions	caused by contamination and dete-
rioration of water quality can affect human and 
ecosystem health. Further bacterial blooms are 
further aggravated by agricultural runoff, indus-
trial discharges, and anthropogenic river flow 
modifications.

The Macro-Transboundary Diagnostic Analysis, 
conducted during the project preparation process, 
enabled the identification of the principle existing 
barriers that potentially limit an effective response 
to these challenges by the La Plata River Basin 
countries and that must be overcome or mitigated. 
These barriers include:

•	 Lack	of	planning	capacity	to	manage	the	
diverse	demands	for	shared	resources basin-
wide, exacerbated by the fact that responsibility 
for various components of the system is dis-
tributed among different juridical structures in 
federally and centrally governed La Plata River 

Basin countries; and that such responsibilities are 
poorly coordinated.	Consequently, several initia-
tives and projects, including GEF-IW projects 
have been and are being executed without a 
basin-wide framework, which in turn fosters the 
creation and/or existence of territorially-based 
entities to address specific issues. Current legisla-
tion does not consider the scientific linkages 
between climate, water and soil, so there are no 
harmonized regulations regarding water quality 
and land management.

•	 Weak	institutions and low levels of support for 
assigned competencies limit agency and societal 
responses to the identified challenges. The CIC 
has sound planning, management and coordina-
tion mandates, but is limited by its weak techni-
cal capacity. The national organizations that are 
working on issues of common concern focus 
on national priorities, and have not used the 
CIC to its fullest potential to address activities 
of a transboundary nature. Furthermore, some 
asymmetries were identified in implementing 
an integrated management policy within the La 
Plata River Basin as a whole, due to the diversity 
of national objectives and their differing legal 
and institutional frameworks. Lack of organized 
stakeholder participation to support sustainable 
water resources management is a common feature 
in the five countries.

•	 Lack	of	an	integrated	water	resources	manage-
ment	vision	reinforces sectoral biases, and scant 
information from existing meteorological stations 
in key regions of the La Plata River Basin limits 
awareness of the connectivity that is inherent 
in the component waters of the La Plata Basin. 
The protection and management of aquifers in 
the five countries is especially weak and discon-
nected from the protection offered to surface 
water resources.

•	 Inappropriate	land	and	soil	use, resulting from 
the expansion of the agricultural frontier, and 
the encroachment of surrounding urban areas, 
has contributed to deforestation and soil erosion, 
with concomitant effects on the regional and 
global climate. Marginal and fragile zones have 
been converted to production due to exception-
ally high international grain prices, increasing 
soil erosion. Soil losses result in increased trans-
port of particulates and their deposition in rivers, 
lakes, and dams.

•	 Technological	limitations	on	agricultural	
production	resulting in deforestation, “slash and 
burn” and “hot house” gas emissions as diverse 
natural systems are replaced by crop monocul-
tures. Removal of the natural vegetation cover-
age increases soil erosion and sedimentation in 
navigable waterways, while higher levels of agro-
chemical utilization result in (currently) poorly, 
understood surface and groundwater impacts.

•	 Uncoordinated	models	for	dam	management	
at	the	Basin	scale. The natural changes in 
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Scales for action

topography that occur within the La Plata Basin 
have created opportunities for humans to exploit 
these head differences by the strategic placement 
of dams. These dams have provided the energy 
and regulation of river hydrodynamics that sup-
port other human economic activities. The dams 
are managed using models, which include regional 
information. However, the models are limited to 
specific impoundments and single purpose opera-
tions; such models face difficulties when applied 
to the management of the multi-purpose opera-
tions occurring at the La Plata River Basin scale.

•	 Interferences	in	fluvial	ecosystem	dynam-
ics, such as overexploitation of commercial 
fish species in some regions, have affected the 
richness, volume, and quality of this renew-
able resource. The construction of dams in the 
Paraná and Uruguay rivers, while providing 
hydroelectric benefits to human developments, 
has had an adverse impact on fish migrations, 
biological cycles and ecosystem tropical zones. 
Similarly, the introduction of exotic species, like 
the “mejillón Dorado,” to provide nutrients in 
the nutrient-poor tropical zones of the La Plata 
system has had a negative impact on investments 
and infrastructure, especially in the water supply 
sector, as well as on the native species present in 
the waters of the La Plata River Basin. These latter 
impacts affect the livelihoods of disadvantaged 
communities which depend upon the La Plata 
River for their subsistence.

•	 Urban	development	models	with	low	levels	of	
resource	allocation,	and	marginal	and	poor	
settlements, have a direct connection to unsafe 
water supplies and environmental deterioration 
through discharges of solid waste treatment resi-
dues and sewage (domestic, industrial and pluvial). 
Although flooding in floodplains and coastal zones 
is a natural and desirable process within normal 
levels, the intensive urbanization experienced 
over the last decade has increased impervious 
surfaces and imposed (partial) canalization and 
have generated the new phenomenon of urban 
flooding, with devastating human consequences 
and economic impacts. These are especially severe 
in areas where land use is poorly regulated, such 
as areas of informal settlement characteristic of 
disadvantaged communities. Such occurrences are 
strongly exacerbated by climate change and vari-
ability, which create less predictable sequences of 
flood and drought, greater variability in water level 
elevations, and seemingly more erratic and severe 
occurrences of extreme events.

Scales for action

While the threats and barriers summarized above 
are common throughout the La Plata River Basin 
in general, scale and intensity of their impacts vary 
considerably between sub-basins. Consequently, 
the mitigation of the more significant impacts on 
both humans and ecosystems require regional-level 
actions as follows:

•	 At the	Upper	Paraguay River	Basin:	the enor-
mous Pantanal wetland acts as a great dam in the 
headwaters of the La Plata system, retaining large 
and increasing amounts of sediment originated 
from agriculture on the highlands. Sediment is 
a great threat to the richness of the species in 
this wetland ecosystem. A key feature of this 
area is that it acts to maintain a low level of 
runoff, limiting major flooding downstream on 
the Paraguay River and on the already affected 
Parana River.

•	 At the	lower	and	middle	points	of	the	Paraguay	
River:	Notwithstanding the volume of the upper 
basin flows a negative hydrological balance exists 
at these points of the River. Along the main 
river course, floods frequently affect the City of 
Asuncion, capital of Paraguay. This portion of 
the Paraguay River is an important part of the 
Paraná-Paraguay Waterway. This portion of the 
Paraguay River is affected on its right margin 
by two tributary systems, the	Pilcomayo River 
and Bermejo	River, which greatly affect its water 
quality. The Pilcomayo River is a major source 
of contamination arising from mining activities. 
The Bermejo River transports more than 70% of 
the sediments to the Parana River at Corrientes, 
Argentina, which affects the waterways and 
channels in the ports of Buenos Aires and 
Montevideo. The Gran Chaco Americano is located 
on the western side of the La Plata River Basin in 
an important semiarid region that overlies the 
Yrendá-Toba-Tarijeño Aquifer System (SAYTT).

•	 At the	Upper	Paraná	River,	upstream of ITAIPU 
dam: the sub-basin has the highest number of 
dams, which has diminished river flow. The 
high deforestation rates expose the soils, making 
them more vulnerable to erosion. In the last 
decade, production activities, such as pork farms, 
intensive agriculture and cattle have also intensi-
fied, increasing the production and deposition 
of organic effluents in the river. Urban fluid 
waste from major cities, such as Sao Paulo and 
Brasilia, adds to all these factors accelerating the 
euthrophication process of the Upper Parana 
River.

•	 At the	Lower	and	Middle	Paraná	River,	the 
main characteristics of this region are great flood-
plains and wetland corridors, some of which, 
such as the Ñambucú, Iberá and Delta del Paraná, 
are very extensive. Some wetland areas are under 
protection, like the Esteros del Iberá, but there is 
no common and joint management policy. This 
portion of the La Plata River is the primary navi-
gational area for the Paraguay-Paraná Waterway 
and is occupied by the Yacyretá Dam, the first 
obstruction to fish migrations during their 
upstream reproductive journey. There are many 
important cities along its margins, which are 
frequently affected by the Parana River floods.

•	 At the Upper	Uruguay	River,	the river originates 
as runoff from the basaltic strata of the Planalto 
of Río Grande do Sul and Santa Catarina, and 
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drains, as a low gradient stream, toward the 
south. This portion of the La Plata River Basin 
is subject to a variety of agricultural land uses, 
with rice, soybean and grain crops being more 
common in the upper zone, while in the lower 
regions, with a greater number of dams, rice 
crops predominate. This is a great pork and 
poultry production area, runoff from which con-
taminates the river.Al the Lower	Uruguay	River 
conflicts between the use of water for irrigating 
rice fields was identified, affecting city supplies 
and ecological flows, particularly in the Cuareim-
Quarai River that forms the boundary between 
Brazil and Uruguay. The hydroelectric dam on 
the Uruguay River (Salto Grande) creates hydro-
logical alterations, including coastal erosion, and 
aquatic biodiversity alterations in the river.

•	 The	Río	de	La	Plata is the last part of the La 
Plata River Basin’s waterways, through which the 
Parana and Uruguay rivers discharge into the 
South Atlantic. Its main feature is the conflu-
ence with oceanic water and the high nutrient 
levels and numbers of fish species with high 
commercial value. In its coastal zone is the City 
of Buenos Aires with its port, which is affected 
by the great volume of sediment deposited from 
the Parana River and by waste discharges from 
the high concentration of industrial settlements, 
and the City of Montevideo and coastal seaside of 
Uruguay.

The over-riding impact of climate 
change and variability

During the project development process, a series 
of climate change scenarios were developed that 
indicated that climatic variability, related to the El 
Nino/La Nina cycles had a dominant influence on 
the hydrology of the La Plata Basin. These scenarios 
were examined over a 30-year period during which 
precipitation in the La Plata Basin was forecast to 
increase by between 10% and 15% on average, with 

increases of up to 30% in specific areas of the La 
Plata River Basin. These changes in rainfall can 
affect land use and soil loss, and upset the delicate 
balance between precipitation and evaporation in 
the enormous plains of the La Plata River Basin. At 
the basin level, these changes can increase the risk 
of flooding, especially when rainfall consistently 
exceeds historical levels. These scenarios are based 
on a variety of climate models, all of which demon-
strated a consistency of output suggesting a trend 
toward increasing precipitation.

As a consequence of increasing concentrations 
of greenhouse gases in the atmosphere, surface 
temperature in the region is expected to increase 
by between 2°C and 5°C leading to increased 
evaporation, which is likely to offset the increase in 
precipitation to the extent that the models forecast 
a greater likelihood of drought in the La Plata River 
Basin, especially in the Gran Chaco. The net effect of 
the temperature changes, when viewed in light of 
the expected changes in rainfall, is an increased risk 
of extreme events, as runoff becomes more sudden 
or erratic. The increase in the periodicity in precipi-
tation, coupled with the reduction in available mois-
ture due to higher evaporation and reduced runoff, 
can significantly impact human economic activities 
dependent on rainfall and runoff. In particular, 
the likely reduction in mean annual runoff has the 
potential to reduce hydroelectric power generation 
and by extension social and economic development, 
as suggested by the data from the Parana River Basin 
in north-eastern Argentina presented in Table 1.

In order to better understand these risks, as well 
as the opportunities that changes in rainfall and 
runoff may represent, it is essential to further refine 
the global climate models that have been utilized to 
develop these scenarios. To this end, acquisition of 
more complete data on current hydro meteorological 
conditions in the La Plata Basin forms an important 
element of this project. These data will contribute to 
the development of La Plata Basin-specific models.

Table 1 Reduction in annual runoff and economic impact, Parana River Basin, 
north-eastern Argentina

Year
Parana River Basin, mean 
annual runoff (m3/sec)

Area affected  
(millions of hectares)

Economic losses  
($US millions)

Number of people 
affected

1982 –83 50,882 4.0 1,790 177,035

1992 48,790 3.0 905 133,106

1997–98 33,000 18.5 17,502 121,348
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The project structure and proposal

Project rationale and objectives
the sustainable development and management of the 
La Plata River Basin concentrates the efforts of all 
five countries to take advantage of the opportunities 
and overcome the barriers to resolving the critical 
transboundary issues. Coordination and cooperation 
between the country-level actions is one of the main 
objectives of the CIC. The Project contributes to 
the fulfilment of that promise, constituting a first 
step in ensuring a holistic La Plata River Basin-wide 
integrated approach to its integrated management.

The overall project	objective is to strengthen trans-
boundary cooperation among the riparian country 
governments of Argentina, Bolivia, Brazil, Paraguay, 
and Uruguay to ensure management of shared water 
resources of the La Plata River Basin in an integrated 
sustainable manner, within the context of climate 
variability and change, while capitalizing on devel-
opment opportunities.

The project	outcome is the riparian governments’ 
ability to coordinate actions and investments in the 
La Plata River Basin for sustainable utilization of 
water resources within the context of climate vari-
ability and change. This basin-wide project builds 
on existing projects and programmes coordinated 
and executed by the CIC under the La Plata Basin 
Treaty, and provides context for linkages between 
previous GEF-supported efforts within the La Plata 
River Basin.

The result	of	the	project will be such that the 
governments of Argentina, Bolivia, Brazil, Paraguay 
and Uruguay will coordinate actions and invest-
ments in the La Plata Basin to achieve sustainable 
utilization of water resources, and initiate the proc-
ess of adapting to climate variability and change, 
mitigating their negative impacts, and capitalizing 
on the opportunities that such variability and 
change may provide. These multiple approaches 
reflect the complexities of the LPD, the regional 
distribution of priority concerns, and the diversity 
of ecosystems, while recognizing the unifying role 
of the La Plata River and the connectivity of the 
upstream and downstream portions of the hydro-
logic system.

The project also responds to recommenda-
tions adopted or proposed in the National 
Communications, in the case of Argentina and 
Brazil, the Second National Communications, 
prepared pursuant to the country obligations under 
the United Nations Framework Convention on 
Climate Change (UNFCCC) for the preparation 
of scenarios for adaptation to climate variability 
and change, which are wholly integrated into the 
Framework Program.

The project structure and proposal
The proposed project includes four 
components.
Component	I aims at “Strengthening	Basin-wide	
Cooperation	Capacity	for	Integrated	Hydro-
climate	Management” to establish the technical 
and legal conditions necessary for providing the 
participating institutions with the management 
capacity for the formulation of an Strategic Action 
Program (SAP), and its subsequent implementation. 
The intention is to develop a harmonized legal 
framework for the La Plata River Basin for integrated 
water resources management based upon plausible 
climate change scenarios, and to provide planning, 
coordination and oversight. The main actions to be 
developed are:

1. Harmonizing the institutional and legal 
framework:

•	 Strengthening technical institutional and capac-
ity building for integrated management of the La 
Plata River Basin.

•	 Strengthening the conceptual of legal 
frameworks.

•	 Implementing cic-la plata river basin-decision 
support system.

2. Promoting stakeholder participation, 
communication, and education, throughout:

•	 Public participation programme.

•	 Public awareness education programme.

•	 Implementation of a public participation fund 
(PPF) for the IWRM, for the protection of the 
large wetland corridors of the Paraguay, Paraná, 
Uruguay, and La Plata Rivers and for adaptation 
to the effects of climate change and variability. 
Implementation of clean technologies.

3. Monitoring and evaluation of the plan, as an 
integral part of project management.
Component	II	which constitutes the heart of 
the project aims to promote	‘Integrated	Water	
Resources	Management’ in the La Plata River Basin, 
and will provide the diagnostic and feasibility analy-
ses, implementation costs, and technical information 
necessary to formulate a SAP for the La Plata River 
Basin. The achievement of this objective will involve 
synthesizing and compiling information gathered 
from scientific investigations, feasibility studies, and 
institution/capacity assessments into a management 
strategy for the La Plata River Basin. This component 
includes elements necessary for the development and 
implementation of the principles of integrated water 
resources management in the La Plata Basin by:

•	 Preparing an Integrated	Water	Balance for the 
La Plata River Basin, with HIP-UNESCO support 
and methodology.
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(related to El Nino/La Nina periodicities) and climate 
change, as recommended in the Second National 
Communications of Argentina, Bolivia, Brazil, 
Paraguay and Uruguay. Under this component a 
series of La Plata River Basin-wide climate scenarios	
will be considered	as a ‘foundational’ activity 
pursuant to the UNFCCC, to increase knowledge 
and technical and operational capacity within the 
five countries of the La Plata River Basin to predict 
more accurately the hydrological effects of climate 
variability and change, particularly to mitigate flood 
and drought disasters and to help adapt current and 
future sustainable development activities to future 
climate and hydrological regimes.

Component	IV will be instrumental for the prepara-
tion of a	Transboundary	Diagnostic	Analysis	
(TDA)	and	the	Strategic	Action	Program	(SAP)	
and to better define priority actions identified in the 
Framework Program.

Implementation and Costs

The project will be executed over a five year period 
(2008–2013), which began on September 1st, 2008. 
It is anticipated that project execution arrange-
ments could help to catalyse other related efforts 
as the European Commission, FONPLATA (La Plata 
River Basin Development Fund) and UNESCO-IHP 
emerged as the most important CIC partners at the 
time the project was prepared.

The execution of the Framework Program will be 
undertaken by water management institutions in 
each of the five participating countries of the La 
Plata River Basin, under the direction of the CIC 
Secretary-General and within the framework of the 
CIC. The Department of Sustainable Development 
of the OAS, in its capacity as a technical specialised 
body of the OAS was selected as the regional execut-
ing agency for the GEF/UNEP funds.

The total cost of the project is US$62 millions with 
US$11 million coming as a grant from the GEF, 
and US$51 million as co-financing and counterpart 
financing from the five participating countries.

•	 Assessing	and	monitoring	the	water	quality	to 
cooperate with the national institutions responsi-
ble for water quality and contamination monitor-
ing to develop a regional knowledge base within 
the framework of the CIC, and to establish a 
common set of parameters and a protocol for 
monitoring water quality.

•	 Including integrated	groundwater	manage-
ment, to develop information and preliminary 
guidelines for the integrated management of 
surface and ground water resources of the La 
Plata River Basin, based on the experiences of the 
Guarani Project and the execution of the Project 
for the Management of the Yrendá Toba Tarijeño 
Aquifer System (SAYTT) within the semi-arid 
Chaco.

•	 Promoting La Plata River Basin ecosystem	
management	to harmonize national biodiversity 
strategies within the La Plata River Basin with a 
particular focus on wetlands, coastal ecosystems, 
and biological corridor conservation, sustainable 
fishing, and exotic species control.

•	 Controlling land	degradation to harmonize 
national actions related to the control of land 
degradation within the La Plata River Basin, con-
solidating regional strategies under the United 
Nations Convention on Desertification.

•	 Promoting clean technologies and capturing 
greenhouse gases to mitigate climate change 
and promote ecotourism and navigation among 
the islands, coastal waters and wetlands of the 
Uruguay River.

•	 Implementing Pilot	Demonstration	Projects and 
scaling-up strategies to provide local management 
experience, test the feasibility of the proposed 
measures, and determine the actual costs of spe-
cific interventions, focusing on the resolution of 
critical problems in selected areas and sub-basins, 
including: 

i) Pilot demonstration for biodiversity	conserva-
tion	in	the	regulated	Parana	River

ii) Pilot demonstration for a hydrological	alert	
system	at	the	confluence	of	the	Paraguay	
and	Parana	rivers

iii) Pilot demonstration to resolve	water	use	
conflicts	in	the	Río	Cuareim/Quarai	basin 

iv) Pilot demonstration of Erosion	Control	in	
the	Cotaigaita	micro basin of the Pilcomayo 
River

Component	III,	related to hydro-climatic	models	
and	scenarios	for	adaptation	in	La	Plata	River	
basin	focuses on foundational activities required for 
supporting adaptation to climate change and vari-
ability within the La Plata River Basin. The objective 
of this Component will be to develop capacity for 
integrated water resources management including 
enhanced capacity for adapting to climate variability 



World Water Assessment Programme side publications, 
March 2009 
During the consultation process for the third edition of the World Water Development Report, a general 
consensus emerged as to the need to make the forthcoming report more concise, while highlighting 
major future challenges associated with water availability in terms of quantity and quality. 

This series of side publications has been developed to ensure that all issues and debates that might 
not benefit from sufficient coverage within the report would find space for publication.

The 17 side publications released on the occasion of the World Water Forum in Istanbul in March, 2009, 
in conjunction with World Water Development Report 3: Water in a Changing World, represent the first 
of what will become an ongoing series of scientific papers, insight reports and dialogue papers that 
will continue to provide more in-depth or focused information on water–related topics and issues. 

Insights
IWRM Implementation in Basins, Sub-Basins and Aquifers: State of the Art Review 
by Keith Kennedy, Slobodan Simonovic, Alberto Tejada-Guibert, Miguel de França Doria and José Luis Martin for UNESCO-IHP

Institutional Capacity Development in Transboundary Water Management 
by Ruth Vollmer, Reza Ardakanian, Matt Hare, Jan Leentvaar, Charlotte van der Schaaf and Lars Wirkus for UNW-DPC

Global Trends in Water-Related Disasters: An Insight for Policymakers 
by Yoganath Adikari and Junichi Yoshitani at the Public Works Research Institute, Tsukuba, Japan, for the International Center for 
Water Hazard and Risk Management (ICHARM), under the auspices of UNESCO. 

Inland Waterborne Transport: Connecting Countries 
by Sobhanlal Bonnerjee, Anne Cann,Harald Koethe, David Lammie, Geerinck Lieven, Jasna Muskatirovic, Benjamin Ndala, Gernot 
Pauli and Ian White for PIANC/ICIWaRM

Building a 2nd Generation of New World Water Scenarios 
by Joseph Alcamo and Gilberto Gallopin

Seeing Traditional Technologies in a New Light: Using Traditional Approaches for Water Management in Drylands 
by Harriet Bigas, Zafar Adeel and Brigitte Schuster (eds), for the United Nations University International Network on Water, Environ-
ment and Health (UNU-INWEH)

Dialogue Series
Water Adaptation in National Adaptation Programmes for Action Freshwater in Climate Adaptation Planning and Climate 
Adaptation in Freshwater Planning 
by Gunilla Björklund, Håkan Tropp, Joakim Harlin, Alastair Morrison and Andrew Hudson for UNDP

Integrated Water Resources Management in Action 
by Jan Hassing, Niels Ipsen, Torkil-Jønch Clausen, Henrik Larsen and Palle Lindgaard-Jørgensen for DHI Water Policy and the UNEP-
DHI Centre for Water and Environment

Confronting the Challenges of Climate Variability and Change through an Integrated Strategy for the Sustainable Manage-
ment of the La Plata River Basin 
by Enrique Bello, Jorge Rucks and Cletus Springer for the Department of Sustainable Development, Organization of American States

Water and Climate Change: Citizen Mobilization, a Source of Solutions  
by Marie-Joëlle Fluet, International Secretariat for Water; Luc Vescovi, Ouranos, and Amadou Idrissa Bokoye, Environment Canada

Updating the International Water Events Database 
by Lucia De Stefano, Lynette de Silva, Paris Edwards and Aaron T. Wolf, Program for Water Conflict Management and Transforma-
tion, Oregon State University, for UNESCO PCCP

Water Security and Ecosystems: The Critical Connection 
by Thomas Chiramba and Tim Kasten for UNEP

Scientific Papers
Climate Changes, Water Security and Possible Remedies for the Middle East 
by Jon Martin Trondalen for UNESCO PCCP

A Multi-Model Experiment to Assess and Cope with Climate Change Impacts on the Châteauguay Watershed in Southern 
Quebec 
by Luc Vescovi, Ouranos; Ralf Ludwig, Department of Geography, University of Munich; Jean-François Cyr, Richard Turcotte and Louis-
Guillaume Fortin, Centre d’Expertise Hydrique du Québec; Diane Chaumont, Ouranos; Marco Braun and Wolfram Mauser, Department 
of Geography, University of Munich

Water and Climate Change in Quebec 
by Luc Vescovi, Ouranos; Pierre Baril, Ministry of Transport, Québec; Claude Desjarlais ; André Musy; and René Roy, Hydro-Québec. 
All authors are members of the Ouranos Consortium 

Investing in Information, Knowledge and Monitoring 
by Jim Winpenny for the WWAP Secretariat 

Water Footprint Analysis (Hydrologic and Economic) of the Guadania River Basin 
by Maite Martinez Aldaya, Twente Water Centre, University of Twente and Manuel Ramon Llamas, Department of Geodynamics, 
Complutense University of Madrid, Spain



Department of Sustainable Development of the 
Organization of American States

The Organization of American States (OAS) brings together 

the nations of the Western Hemisphere to strengthen 

cooperation on democratic values, defend common interests 

and debate the major issues facing the region and the 

world. The OAS is the region’s principal multilateral forum 

for strengthening democracy, promoting human rights, 

and confronting shared problems.

The countries of the hemisphere share over 70 major 

transboundary river basins. In this context, the primary 

objectives of the Department of Sustainable Development 

are to support Member States in their efforts to improve 

the management, conservation and sustainable use of 

water resources by promoting social and economic 

growth. Specific actions involve the promotion of water 

governance; assistance in the development of policies, 

laws and regulations for integrated water resource 

management; capacity building in regional, national and 

local institutions; and promotion of the exchange of 

information through the IWRN (Inter-American Water 

Resources Network).

 

In partnership with the United Nations Environment 

Programme (UNEP), the World Bank, and the Global 

Environment Facility, the Department of Sustainable 

Development of the OAS also acts as a regional executing 

agency for various water resource management projects 

in transboundary, multi-country river basins of Central 

and South America.
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