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This Perspective Document is part of a series of 16 papers on «Water and Climate Change 
Adaptation» 
 

 

‘Climate change and adaptation’ is a central topic on the 5th World Water Forum. It is the lead theme for 

the political and thematic processes, the topic of a High Level Panel session, and a focus in several docu-

ments and sessions of the regional processes.  

 

To provide background and depth to the political process, thematic sessions and the regions, and to 

ensure that viewpoints of a variety of stakeholders are shared, dozens of experts were invited on a volun-

tary basis to provide their perspective on critical issues relating to climate change and water in the form of 

a Perspective Document.  

 

Led by a consortium comprising the Co-operative Programme on Water and Climate (CPWC), the Inter-

national Water Association (IWA), IUCN and the World Water Council, the initiative resulted in this 

series comprising 16 perspectives on water, climate change and adaptation. 

 

Participants were invited to contribute perspectives from three categories: 

 

1 Hot spots – These papers are mainly concerned with specific locations where climate change effects 

are felt or will be felt within the next years and where urgent action is needed within the water sector. 

The hotspots selected are: Mountains (number 1), Small islands (3), Arid regions (9) and ‘Deltas and 

coastal cities’ (13). 

 

2 Sub-sectoral perspectives – Specific papers were prepared from a water-user perspective taking into 

account the impacts on the sub-sector and describing how the sub-sector can deal with the issues. 

The sectors selected are: Environment (2), Food (5), ‘Water supply and sanitation: the urban poor’ (7), 

Business (8), Water industry (10), Energy (12) and ‘Water supply and sanitation’ (14). 

 

3 Enabling mechanisms – These documents provide an overview of enabling mechanisms that make 

adaptation possible. The mechanisms selected are: Planning (4), Governance (6), Finance (11), Engi-

neering (15) and ‘Integrated Water Resources Management (IWRM) and Strategic Environmental 

Assessment (SEA)’ (16).  

 

The consortium has performed an interim analysis of all Perspective Documents and has synthesized the 

initial results in a working paper – presenting an introduction to and summaries of the Perspective 

Documents and key messages resembling each of the 16 perspectives – which will be presented and 

discussed during the 5th World Water Forum in Istanbul. The discussions in Istanbul are expected to 

provide feedback and come up with sug• gestions for further development of the working paper as well as 

the Perspective Documents. It is expected that after the Forum all docu• ments will be revised and peer-

reviewed before being published. 
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Adapting to climate change in 
transboundary water management 

 
 
A large part of the world’s freshwater resources is contained in river basins and groundwater 
systems that are shared by two or more countries. As climate change is expected to raise the 
number of extreme situations of flooding and drought, both in frequency and in duration, trans-
boundary management of these water resources becomes more essential to reduce the impact 
of these extremes. 
 
Transboundary water management is in essence 

more complex than national and sub-national water 

management because the water management regime 

(the principles, rules and procedures that steer water 

management) usually differ more between countries 

then within countries. Transboundary water manage-

ment therefore requires coordination over different 

political, legal and institutional settings as well as 

over different information management approaches 

and financial arrangements. Joint bodies are usually 

instrumental in achieving such coordination. Next to 

that, riparian countries should look for commonal-

ities in the water management problems they face 

and should look for solutions that are mutually 

beneficial. 

The UNECE Convention of the Protection and 

Use of Transboundary Watercourses and Interna-

tional Lakes (Water Convention) provides a common 

legal basis for countries to cooperate. The Water 

Convention is based on equality and reciprocity 

between countries. Its provisions offer the basis 

upon which countries can build their activities. The 

implementation programme under the Water Con-

vention supplements those provisions by offering a 

range of guidelines for practical implementation as 

well as good practices. Under the Water Convention, 

the Protocol on Water and Health is established that 

aims to protect human health and well-being by 

improving water management, and preventing, con-

trolling and reducing water-related disease. The 

Protocol on Water and Health is an important tool to 

address climate change impacts, in particular the 

impacts on human health caused by the effects of 

climate change on water resources and water ser-

vices, such as water supply and sanitation. 

In view of the expected impacts of climate change 

on water management, currently a Guidance on 

Water and Climate Adaptation is developed, to be 

finalised by the end of 2009. The objective of the 

Guidance is to support cooperation and decision-

making in transboundary basins on a range of rele-

vant or emerging issues related to climate change. 

For this purpose, the Guidance addresses adaptation 

to possible impacts of climate change on flood and 

drought occurrences, water quality and health related 

aspects as well as practical ways to cope with the 

transboundary impacts through, inter alia, integrated 

management of surface and groundwater for flood 

and drought mitigation and response. An important 

aspect of the Guidance is recognition of potential 

benefits of floods such as increased water availability 

and improved ecological status of floodplains. The 

Guidance illustrates steps and adaptation measures 

that are needed in order to develop a climate-proof 

water strategy, starting from the transboundary con-

text. It focuses on the additional new challenges for 

water management deriving from climate change: 

what are the impacts of climate change on water 

management planning and how should this planning 

be modified to adapt to climate change. 

The Guidance addresses the central elements of 

transboundary regimes; policy setting, legal setting, 

the institutional setting, information management, 

and financing systems and provides recommenda-

tions to incorporate and accommodate them. The 

Guidance also distinguishes 5 different types of 

measures to adapt water management to climate 

change that together form the so-called safety chain; 

prevention measures, measures to improve resil-

ience, preparation measures, response measures, 

and recovery measures. 

The Guidance aims at encourage mutual under-

standing between, and within, countries as well as 

between scientists and decision-makers. This under-

standing is best built through intensive cooperation. 

Moreover, by jointly working towards climate adap-
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tation, riparian countries can achieve cost-effective-

ness because measures can be implemented where 

they are most effective, irrespective of the national 

boundaries. The Guidance provides a structured 

approach towards developing such measures. 

Nevertheless, in all the work towards adaptation 

to climate change, the major challenge for politicians 

is to have a vision of how to implement the ideas, as 

well as the courage to withstand criticism and to 

share power with other actors. 

 

 

Introduction 
 

Observational evidence from all continents and most 

oceans shows that many natural systems are being 

affected by anthropogenic climate changes. One of 

those affected systems is the hydrological cycle 

which encompasses water availability and water 

quality as well as water services (IPCC, 2007). 

Adaptation to climate change is, consequently, of 

urgent importance. The impacts will certainly vary 

considerably from region to region and even from 

basin to basin. This poses serious challenges for 

water resources management. 

A particular challenge for water resources 

management is connected to the fact that many river 

basins and groundwater systems are transboundary; 

i.e. the basin is shared by two or more countries. 

Recent studies identify a total of 279 international 

river basins (Bakker, 2006), covering almost half of 

the world’s total land surface (Wolf et al., 1999). 

Similarly, there are also internationally shared 

groundwater resources hidden beneath the ground 

surface around the world. Two UNECE surveys of 

Europe have indicated that there are some 200 trans-

boundary aquifers in the UNECE region alone 

(Almássy and Buzás, 1999) and an overview of 

internationally shared aquifers in Northern Africa 

shows that these aquifers underlie a substantial part 

of the land surface (Puri et al., 2001). A study done by 

UNESCO has identified 273 shared aquifers world-

wide1. 
The amount of water resources, both surface and 

subsurface, shared by two or more countries is con-

                                                 
1 World-wide Hydrological Mapping and Assessment 

Programme (WHYMAP). 

http://typo38.unesco.org/en/about-ihp/associated-

programmes/whymap.html 

sequently substantial. This makes transboundary 

water resources management one of the most 

important water issues today. 

Freshwater supplies are limited. Increasing water 

scarcity and depletion of natural resources, partly as 

a consequence of climate change, leads to a potential 

increase in water conflicts between countries that 

share transboundary waters (Yoffe et al., 2004). This 

water scarcity is, however, caused not only by natural 

processes but also by inadequate and inefficient 

water management and competition between water 

uses (Wester and Warner, 2002). 

But water scarcity is not the only problem con-

fronting neighbours who share transboundary 

waters. A recent study on floods in a transboundary 

context concluded that although only 10 percent of 

all river floods are transboundary, these floods 

represent a considerable amount of the total number 

of casualties, displaced/affected individuals and 

financial damages worldwide (Bakker, 2006). The 

situation is compounded by the inherent difficulties 

in managing floods that cross borders. 

From the above it follows that where water 

resources management is complex, water manage-

ment in a transboundary situation is even more com-

plicated, in particular when this management has to 

account for the consequences of climate change. 

Given the abundance of water resources that are 

shared between countries, transboundary water 

management is an essential element to consider in 

sustainable water resources management and adap-

tation to climate change worldwide. 

This paper addresses adaptation to climate 

change in transboundary water resources manage-

ment. It discusses the theoretical background of 

transboundary water management and describes the 

UNECE Guidance on Water and Climate Adaptation 

as an important tool to guide countries in putting 

water adaptation to climate change into practice. The 

Guidance is currently under development within the 

framework of the UNECE Convention on the Protec-

tion and Use of Transboundary Watercourses and 

International Lakes (Water Convention). 

 

 

Water management regimes 
 

Water management is based on certain (implicit or 

explicit) principles, rules and decision-making pro-

cedures that enable convergence of stakeholders’ 
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expectations. Such a set of principles, rules and pro-

cedures is called a regime. Transboundary water 

regimes usually include formal rules such as interna-

tional water conventions, statutes of transboundary 

water commissions, cooperative agreements adopted 

by national governments aimed at coordinating 

national water management activities in transbound-

ary water basins, and relevant national laws and pro-

cedures. Regimes also include informal rules such 

as, traditional ways of using natural resources (tradi-

tional ways of transport or fishing, for example) that 

are informally accepted in transboundary water 

basins but are not documented as formal norms in 

agreements or contracts (Roll et al., 2008). Preven-

tion and resolution of (potential) conflicts between 

water uses in riparian countries, and avoidance of 

severe effects of floodings, droughts, accidents, etc., 

especially in transboundary waters, compels coun-

tries sharing a water resource to reach agreement on 

common rules and procedures of cooperation to 

jointly manage these water resources (Nilsson, 

2006). This cooperation is a component of the over-

arching term ‘water governance’ which depicts a 

change in thinking about the nature of policies. The 

notion of government as the single decision making 

authority has thus been replaced by a more contem-

porary, multi-scale, polycentric governance. Govern-

ance takes into account that a large number of stake-

holders in different institutional settings contribute 

to policy and management of a resource. Governance 

differs from the old hierarchical model of govern-

ment in which state authorities exert sovereign con-

trol over the people and groups making up civil 

society. Governance includes the increasing impor-

tance of basically non-hierarchical modes of govern-

ing, where non-state actors (formal organisations 

like NGOs, private companies, consumer associa-

tions, etc.) participate in the formulation and imple-

mentation of public policy. Governance thus encom-

passes a broad range of processes related to the coor-

dination and steering of a wide range of stakeholders 

by formal and informal institutions. The water 

management regime is consequently a pivoting point 

in achieving a well organised water governance sys-

tem which supports adaptive management of water 

resources (Timmerman et al., 2008). 

Where water is sometimes used as a tool and 

argument for conflict, shared waters can also be a 

source of cooperation. In fact, initiatives aiming at 

river basin management regimes and institutions 

committed to bilateral and/or multilateral coopera-

tion regarding transboundary water resources prevail 

(UNEP, 2002). Such cooperation often starts with 

exchanging information between countries. Over 

time, cooperation may come to pass on different 

water management issues like joint projects and even 

joint planning (Enderlein, 1999). It should be noted, 

however, that while many initiatives are in place to 

jointly manage surface water resources, the same 

cannot be said about transboundary aquifers which 

are usually less developed. By its nature, the benefi-

cial use of groundwater is more particularly subject 

to socio-economic, institutional, legal, cultural, ethi-

cal and policy considerations than surface water (Puri 

et al., 2001). Its national development nevertheless 

seems to be hampered by weak social and institu-

tional capacity, and poor legal and policy frame-

works. In a transboundary context, this can be even 

further amplified because of contrasting levels of 

knowledge, capacities and institutional frameworks 

on either side of many international boundaries. 

Thus far, different elements of management and 

use of water resources have been mentioned. These 

elements are structured here into five central ele-

ments that describe transboundary regimes: policy 

setting, legal setting, the institutional setting 

including the actor networks, information manage-

ment, and financing systems (Anonymous, 2001; 

Raadgever et al., 2008). 

Water policies that are in place in a country can be 

found in the formal documents which contain cur-

rent and future water management strategies. They 

refer to the goals of government, or other organiza-

tions and strategies to reach those goals. As policies 

have a strategic character, especially in view of cli-

mate change, they should have a long-term time 

horizon: current management should actively pre-

pare for future changes. Policy strategies should fulfil 

current needs and have the ability to perform well in 

multiple possible futures. Because today’s informa-

tion is not sufficient to identify all possible futures, 

strategies should be flexible and keep as many 

options open as possible (Raadgever et al., 2006). To 

promote effective implementation, policies should 

be tailored toward the specific interests and 

resources of the involved parties. From the perspec-

tive of adaptation to climate change in water manage-

ment, policies become hypotheses and the conse-

quent management actions become experiments to 

test those hypotheses. This requires continuous 
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monitoring of progress toward achieving policy 

objectives as well as learning from the results of 

management actions (Raadgever et al., 2008). 

A major challenge in managing transboundary 

waters is that the waters must be managed in the 

context of potential inconsistency and conflict of 

policies when no single government has control. 

Transboundary water management is faced with the 

task of solving complicated problems dependent on 

the specific conditions created by the interaction of 

two or more political systems (Gooch et al., 2003). 

As transboundary water management requires deal-

ing with different policies, learning between the 

stakeholders becomes even more important. Har-

monisation of policies is needed to prevent situations 

in which management actions in one country neutra-

lise or counteract management action in other coun-

tries. In such situations, communication and 

exchange of policies and plans is imperative. 

The legal framework consists of the full set of 

national and international laws and agreements. 

Legal frameworks can support transboundary water 

management in various ways. First, law should be 

complete and clear and contain sufficient detail to 

offer guidance and support without being too 

restrictive. A complete water law reflects the princi-

ple of integrated water management and includes 

requirements for public participation and access to 

information. Furthermore, water laws can establish 

or influence formal networks, structures for infor-

mation management and financial aspects of water 

management. Water management planning and 

implementation should be based on the existing legal 

framework and in turn may influence the legal 

framework. In addition, transboundary legal frame-

work should support enforcement of management 

policy and include liability aspects as well as dispute 

settlements provisions. Finally, law should not limit 

management options but should provide incentives 

to alter management actions to changing circum-

stances. This can be achieved by including regula-

tions for (periodical) review and change of laws and 

regulations including changes in the institutional 

setting, information management and financial sys-

tems (Raadgever et al., 2008). 

Water management in literature is currently 

described in terms of complexity where problems are 

termed wicked (Rittel and Webber, 1973) or persis-

tent (Van der Brugge et al., 2004). In complex water 

management issues, a wide range of governmental 

and non-governmental stakeholders should be 

actively involved (Ridder et al., 2005). All stake-

holders in this approach should be invited to share 

and discuss their perspectives in the subsequent 

stages of the policy process and develop a process of 

active learning. These interactions can promote con-

structive conflict resolution which can result in 

inclusive agreements that the parties are committed 

to. In addition to formal networks, informal multi-

level actor networks can enhance information flow, 

ensure collaboration across scales and provide for 

social memory (Raadgever et al., 2006). This partici-

pation in transboundary water management can be 

realised by the establishment of joint bodies respon-

sible for the management of shared waters, either 

surface or subsurface. These joint bodies should 

support an interdisciplinary and intersectoral 

approach, and include stakeholders in their water 

management planning and implementation strate-

gies (Raadgever et al., 2008). 

As stated above, information is needed to develop 

understanding of the possible futures, but it is also 

needed to monitor policy progress. This information 

should be collected based on an understanding of the 

need for information for policymaking and policy 

evaluation. Decision-makers should therefore be 

closely involved in specifying information needs 

(Timmerman et al., 2000). Moreover, a broad range 

of governmental and non-governmental stakeholders 

should therefore be provided with an opportunity to 

express their perspectives in the decision-making 

process and should provide sufficient information to 

support their opinions. They should also be invited 

to articulate their information needs and influence 

the production of information. To be truly integra-

tive, information should not only reflect multiple 

perspectives, but also consider current and future 

uncertainties. Furthermore, an infrastructure to 

exchange and discuss data, information, and view-

points should be developed to support cooperation 

and participation within, but even more importantly 

between, countries. Only then can information pro-

duction and exchange result in the use of informa-

tion in policy debates, and influence water manage-

ment decisions (Timmerman and Langaas, 2004). 

This also requires clear communication about the 

interpretations and assumptions used to produce the 

information and critical (self-)reflection by the pro-

ducers (Ridder et al., 2005). Especially in the trans-

boundary context, information management faces 
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the challenge of exchanging comparable information 

of sufficient quality. 

Because water management also requires 

involvement of local communities and local stake-

holders, special attention should be given to the 

information channels used to inform and involve 

these groups. Communication on the local level 

often takes place through local newspapers, some of 

which are distributed free of charge. Next to that, 

local meetings are important in developing a dia-

logue with local authorities and inhabitants. The use 

of Internet is not yet commonplace in many commu-

nities but access is growing. Internet is therefore a 

potentially important vehicle to share information 

with local entities. (Roll and Timmerman, 2006). 

Sufficient resources should be available to ensure 

sustainable water management. Transboundary river 

basin management faces the costs of producing a 

diverse set of public goods (e.g., flood protection) 

and market goods (e.g., hydropower), as well as the 

costs of the management process itself (e.g., travel 

costs). Resources for this should come from public 

as well as private sources. Financial as well as eco-

logical sustainability can be improved by recognising 

water as an economic good and recovering the costs 

as much as possible from the users. Cost recovery 

from the users of the resource is an important fund-

ing source which can be directly linked to the inten-

sity of use. This makes the users aware of the conse-

quences of their activities and helps to avoid overex-

ploitation. While water pricing can reduce excessive 

water use, access to clean water and sanitation 

should be offered to all humans at an affordable 

price (GWP-TEC, 2003). The cost of providing 

affordable public goods can be financed from 

national taxes. International donors and banks often 

bear the management costs of negotiating an inter-

national treaty, but they may also finance river basin 

commissions and projects for a longer time, and give 

loans for specific projects. However, too much 

dependence on donors and banks makes manage-

ment vulnerable and not sustainable on the long 

term. The challenges confronting financing system 

for transboundary river basin management are to 

ensure sufficient funding, prevent perverse price 

incentives, and maximize learning opportunities. 

Moreover, the total costs should remain acceptable. 

Although participatory approaches, experimentation, 

and monitoring outcomes cost money, in the long 

run they may prevent costly delays and construction 

of unnecessary, expensive infrastructure. And 

financing systems are most robust when they can rely 

on multiple sources (Raadgever et al., 2008). 

Ideally, decision making, financing, and benefit-

ing should be in one hand. This promotes the inte-

gral assessment of measures and ensures imple-

mentation of agreed-upon measures. It also mini-

mizes the potential for overuse when others pay the 

bill – literally or metaphorically. A perfect match 

would be impossible to attain. Consequently, river 

basin management should not become too complex. 

Authorities should be able to take loans and depre-

ciate their assets. This facilitates making long-term 

investments and ensures that assets can be replaced 

in time (Raadgever et al., 2006). 

 

 

Assets and limitations in transboundary 
water management 
 

Several factors exist that will support or hinder coop-

eration between countries in transboundary water 

management. First, the characteristics of a given 

problem will influence the likelihood of successful 

cooperation; if the cooperation incentives are largely 

symmetric and the problem pressure is high, the 

prospects for effective cooperation are good. Second, 

cooperation between countries in collecting data and 

performing joint projects builds trust at the technical 

level and enhances cooperation on political levels. 

Thirdly, a clear institutional setting that is problem-

oriented, flexible and equipped with a centralised 

organisation structure enhances cooperation. Joint 

bodies can be instrumental in this regard. Economic-

technological capacities in the national water sectors 

as well as political stability are important factors for 

the development of joint water management. Finally, 

international context is essential: if bilateral relations 

characterised by mutual trust and cooperation, exist, 

effective transboundary water management will be 

possible (Lindemann, 2006). 

Transboundary water management nevertheless 

heavily depends upon circumstances at the national 

level. Weak social and institutional capacity, poor 

legal and policy frameworks, and bad management 

practices bear great consequences in the trans-

boundary context where they are even more amplified 

by differences between riparian countries. Improving 

transboundary cooperation is therefore enhanced by 

promoting development and implementation of 
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(formal or informal) transboundary agreements, 

accounting for different political and cultural set-

tings in the riparian countries, and involving major 

stakeholders (different national government bodies, 

regional and local governments, international 

governments and donors, the media, civic society, 

individual water users and/ or influential individuals) 

to maximise the likelihood of agreement (Mostert 

and Barraqué, 2006). It is clear, however, that the 

method of achieving this goal is context-specific – 

there is no single template that can be applied to all 

situations. 

 

 

The UNECE Water Convention and its imple-
mentation 
 

The Convention of the Protection and Use of Trans-

boundary Watercourses and International Lakes 

(Water Convention) that was done at Helsinki on 17 

March 1992 is intended to strengthen national meas-

ures for the protection and ecologically-sound 

management of transboundary surface waters and 

groundwaters. Even if the Water Convention does 

not explicitly mention climate change, it represents 

one of the most essential legal frameworks in the 

UNECE region to cooperate on the transboundary 

aspects of climate change and on the development of 

adaptation strategies. Many of its provisions provide 

present the basis for such cooperation. In the first 

place, the Water Convention obliges Parties to pre-

vent, control and reduce transboundary impacts 

which includes those related to adaptation to (or 

mitigation of) climate change. In fact, adaptation 

measures, such as the construction of dams and 

reservoirs, should be designed and managed to avoid 

negative transboundary impacts and to generate the 

best possible benefit for the whole river basin. 

Therefore, their development requires consultation 

between the riparian countries, as demanded by the 

Water Convention. Moreover, water quality objectives 

shall be set and best available technology used. Par-

ties are required to follow the precautionary principle 

which implies, in the case of climate change, that 

action be taken even before adverse impacts are fully 

scientifically proven. This principle is especially 

important in climate change adaptation as high 

uncertainties exist regarding the exact impact on 

water and other ecosystems. 

The Convention also includes provisions for 

exchange of information, common research and 

development, and joint monitoring and assessment: 

thus providing a framework for riparian countries to 

cooperate in the development of adaptation strate-

gies. According to article 2 of the Water Convention, 

riparian Parties should cooperate on the basis of 

equality and reciprocity, in particular through bilat-

eral and multilateral agreements, to develop harmo-

nized policies, programmes and strategies for trans-

boundary basins. 

In addition, Parties should establish early warn-

ing systems and mutually assist each other. Finally, 

one of the most important provisions of the Conven-

tion is the establishment of joint bodies, such as river 

commissions, to jointly manage the shared water 

resources. These joint bodies are the most appropri-

ate framework where integrated adaptation strate-

gies, addressing all main environmental, social and 

economic impacts of climate change, should be 

designed and implemented. The Water Convention 

thus sets the provisions to develop and implement 

the elements of a transboundary water management 

regime as described above. 

Under the Water Convention, the Protocol on 

Water and Health aims to protect human health and 

well-being through improvements in water manage-

ment, and through implementation of processes to 

prevent, control and reduce water-related disease. 

The Protocol is the first international agreement of 

its kind adopted specifically to attain an adequate 

supply of safe drinking water and adequate sanita-

tion for everyone, and effectively protect water used 

as a source of drinking water. To meet its goals, the 

Parties to the Protocol are required to establish 

national and local targets for the quality of drinking 

water and the quality of discharges, as well as for the 

performance of water supply and waste-water treat-

ment. The Parties are also required to reduce out-

breaks and the incidence of water-related diseases. 

Thus, the Protocol on Water and Health is an 

important tool to address climate change impacts, in 

particular the impacts on water resources and water 

services, such as water supply and sanitation, which 

affect human health. In fact, the process of setting 

targets and target dates in the areas of access to water 

and sanitation, health protection, and environmental 

and water management, as required by the Protocol, 

will be a useful tool to account for, and adapt to, the 
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impact of climate change on water resources and 

water services. 

The implementation process of the Water Con-

vention and its Protocol on Water and Health is 

ongoing. An extensive knowledge base is built 

through the development of guidelines and recom-

mendations on several aspects of transboundary 

water management. These guiding documents are 

supported by studies and pilot projects. Important 

examples are the Guidelines on Sustainable Flood 

Prevention (UNECE, 2000), Strategies on Monitoring 

and Assessment of Transboundary Rivers, Lakes and 

Groundwaters (UNECE, 2006), as well as the Recom-

mendations on payments for ecosystem services 

(UNECE, 2007b) which all describe approaches to 

implement policies and activities on the respective 

subjects. These documents aim at providing practical 

approaches towards implementation of the Conven-

tion’s provisions on different aspects of transbound-

ary water management. This knowledge base under 

the Water Convention provides countries with com-

mon approaches that do not need to be further 

negotiated. The focus can therefore turn to the prac-

tical implementation of the recommendations as 

documented. 

 

 

Guidance on Water and Climate Adaptation 
 

In 2006, the Task Force on Water and Climate was 

established under the Water Convention. This Task 

Force is entrusted with the development of a Guid-

ance on Water and Climate Adaptation to be submit-

ted to the Parties to the Water Convention in Novem-

ber 2009, for their possible adoption. The objective 

of the Guidance is to support cooperation and deci-

sion-making in transboundary basins on a range of 

relevant or emerging issues related to climate 

change. For this purpose, the Guidance addresses 

adaptation to possible impacts of climate change on 

flood and drought occurrences, water quality and 

health related aspects. It also addresses practical 

ways to cope with transboundary impacts through, 

inter alia, integrated surface and groundwater 

management for flood and drought mitigation and 

response. The Guidance acknowledges the beneficial 

aspects of floods including increased water availabil-

ity and improved ecological status of waters 

(UNECE/WHO, 2008). 

The Guidance utilizes the existing knowledge 

base as developed under the Water Convention and 

describes the stepwise approach towards climate 

proofing of transboundary water management. The 

work on the Guidance builds on the experiences 

from many national experts and experts from inter-

national organizations. It also builds on a question-

naire that was sent out in early 2008 to identify 

expected impacts of climate change on water 

resources as well as the adaptation measures planned 

or implemented in South-Eastern Europe, Eastern 

Europe, Caucasus and Central Asia. Moreover, the 

work on the Guidance builds on the outcomes of an 

international workshop that was held in Amsterdam 

on 1–2 July 2008 to discuss the first draft of the guid-

ance document. Thus, the contents of the Guidance 

are ensured to reflect the state of the art in climate 

change adaptation, support the existing challenges 

that countries face and, through its comprehensive 

and integrative character, add to the existing water 

management practices. 

The Guidance illustrates steps and adaptation 

measures that are needed to develop a climate-proof 

water strategy, starting from the transboundary con-

text. It focuses on the additional new challenges for 

water management deriving from climate change: 

what are the impacts of climate change on water 

management planning and how should this planning 

be modified to adapt to climate change? Moreover, 

the Guidance promotes the integration of specific 

water management aspects in general national 

adaptation strategies. 

The document begins from a transboundary 

context, but is intended to be relevant to national 

policy and planning strategies and to be based on 

measures developed for national purpose. The major 

target group for the document is decision makers 

and water managers, including those responsible for 

water management in the transboundary context. It 

will therefore primarily address issues relevant to the 

water management sector. 

The Guidance is a roadmap towards climate 

proofing of water management which will focus on 

adaptation or coping options. The document follows 

a step-wise approach (Figure 1), which forms the 

basic structure of the document. The guidance thus 

addresses the five central elements of transboundary 

regimes: policy setting, legal setting, institutional 

setting, information management, and financing 

systems. The policy, legal and institutional settings 
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form a triangle and influence each other. Their 

interrelationships should be such that they create an 

enabling environment in which adaptation to climate 

change can be shaped. Whereas there is a general 

tendency to consider climate change as a self stand-

ing issue – as was also shown by the survey question-

naire distributed by the Task Force – the Guidance 

promotes the integration of climate change adapta-

tion into water management. Climate change can 

thus act as an important driver to improve water 

management strategies. In the Guidance, climate 

change information is the basic element upon which 

the vulnerability of communities in a basin is 

assessed. The criteria to determine vulnerability are 

subjective and politically sensitive. Therefore, 

meticulous consideration of the information needs is 

required because it steers the outcomes of the vul-

nerability assessment. Additionally, this information 

is needed to evaluate the effectiveness of measures as 

well as reflect upon the validity of the policy base 

under changing circumstances. 

 

 
Figure 1: Development of an adaptation strategy. 

(UNECE/WHO, 2008) 

 

Regarding the financial arrangements, riparian 

countries should focus on generating basin-wide 

benefits and on sharing those benefits in a manner 

that is agreed to be fair. A focus on sharing the bene-

fits derived from the use of water, rather than the 

allocation of water itself, provides far greater scope 

for identifying mutually beneficial cooperative 

actions. Payments for benefits (or compensation for 

costs) might be made in the context of cooperative 

arrangements. Riparian countries can be compen-

sated, for example, for land flooding as a conse-

quence of water impoundment by another riparian. 

In some instances, it might be appropriate to make 

payments to an upstream country for management 

practices of the basin that bring benefits downstream 

(e.g. reduced flooding and sediment loads or 

improved water quality). This solidarity in the basin 

might entitle upstream countries to share some por-

tion of the downstream benefits that their practices 

generate, and thus share the costs of these practices 

(Bernardini, 2007). 

To enable climate proofing of water manage-

ment, the guidance distinguishes 5 different types of 

measures that together form the so-called safety 

chain: prevention measures, measures to improve 

resilience, preparation measures, response meas-

ures, and recovery measures (see figure 2). All such 

measures are generally based on risk, hazard and 

vulnerability maps under different scenarios. Preven-

tion measures are measures taken to prevent the 

negative effects of the climate change and climate 

variability on water resources management. This 

includes mitigation measures, designed to reduce the 

change in climate. Measures to improve resilience 

are those designed tot reduce the negative effects of 

climate change and climate variability on water 

resources management by improving the coping 

capacity. Preparation measures are measures 

designed to reduce the negative effects of extreme 

events on water resources management. Response 

measures are those designed to alleviate the direct 

negative effects in the aftermath of extreme events. 

Recovery measures aim at restoring the societal sys-

tem after an extreme event has taken place. Recovery 

measures include, for instance, reconstruction of 

infrastructure. 

 

 
Figure 2: Different types of measures: the safety chain. 

(UNECE/WHO, 2008) 
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Application of the Guidance 
 

The Guidance is an important building block in the 

implementation of the UNECE Water Convention. It 

is expected that the Meeting of the Parties to the 

Water Convention will assist countries in applying 

the Guidance in development of their water man-

agement regime. Also, the Meeting of the Parties will 

promote application of the Guidance by assisting in 

the establishment of pilot projects under existing 

programmes as well as encouraging application of 

the Guidance in capacity building programmes. 

Pilot projects are especially important because 

they illustrate how transboundary cooperation can 

grow. In initiating a pilot project, riparian countries 

must show their willingness to engage in dialogue 

and cooperation with other riparian countries. The 

size of this step is limited because it concerns a pilot 

project supported by international regulations. Per-

forming a pilot project enables countries to collabo-

rate on a working level that only at a later stage feeds 

into decision-making. As a result, in the longer term, 

the Guidance will support the revision of formal 

cooperation arrangements (such as bilateral and 

multilateral agreements, mandates and actions of 

joint bodies) to include adaptation to climate change. 

 

 

Reflection upon the key questions 
 

How can the gap between available knowledge and concrete 

decision-making be closed? 

 

One of the essential elements in narrowing the gap 

between the available knowledge and concrete deci-

sion-making is creation of mutual understanding. 

Scientists need to share knowledge between different 

areas (e.g. hydrology and climatology). They also 

need to connect to the problems decision-makers are 

facing. They should, for instance, not try to explain 

what the models they use are capable of doing but 

rather explain why their predictions give a range of 

possible futures. Decision-makers on the other hand 

should try to connect to the limitations of science. 

They should, for instance, not expect an unequivocal 

answer but rather be satisfied with a limited range of 

possibilities. A one-time meeting between scientists 

and decision-makers will not achieve mutual under-

standing – it will require intensive cooperation 

between the groups (Timmerman and Langaas, 

2004). 

In a transboundary context, the situation can 

become more complex as there may be differences 

between the available knowledge between countries. 

Countries usually use different techniques, 

approaches and models for their water management, 

which may result in different assessments of river 

basins and groundwater aquifers (Almássy and 

Buzás, 1999; UNECE, 2007a). This requires riparian 

countries to exchange information and come to 

agreements on the characteristics and forecasts of 

the waters they share upon which joint water 

management strategies can be built. All this depends 

on the willingness of actors to invest in improved 

understanding of the mutual differences as well as 

commonalities. 

 
 
Where will climate change hit water resources and water ser-

vices the hardest? 

 

Given the differences in assessments between coun-

tries and the increased difficulty for countries to 

jointly manage their shared waters, impacts of cli-

mate change may hit water resources hardest in 

transboundary water management situations. The 

study of Bakker (2006) mentioned earlier showed 

that transboundary river floods, which only include 

10% of the total number of worldwide floods in the 

period 1985–2005, are more severe in their magni-

tude and account for 32% of all casualties, almost 

60% of all affected individuals and 14% of all finan-

cial damage. The study revealed that the institutional 

capacity in transboundary river basins is low and, 

even where joint bodies are in place, only few of these 

deal with transboundary flooding. The lack of trans-

boundary cooperation in water resources manage-

ment is consequently likely to aggravate the climate 

change impacts. Clearly, the need to establish joint 

bodies is imperative. Moreover, joint bodies should 

be mandated to deal with all aspects of transbound-

ary water management. 

 

 

How can climate change be drawn on to positively shape 

sector development? 

 

Water related sectors, especially those that rely on 

large amounts of water, can be expected to face more 
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severe problems as a result of climate change 

impacts. This will require them to reconsider their 

current practices and improve them. The need for 

reconsideration alone can be considered an opportu-

nity to improve sectors’ performance. Moreover, cli-

mate change not only poses threats to water-related 

sectors, but may also include tendencies that can be 

advantageous to sectors, like protracted growing sea-

sons or improved weather conditions for tourism. 

And the development of new technologies and 

approaches may become unique selling points for 

which a potentially global market is available. Cli-

mate change thus opens the need for sectors to criti-

cally review and adapt. In the transboundary context, 

climate change might be an incentive to find coop-

erative arrangements which benefit the whole basin, 

such as joint water conservation projects, joint flood 

protection management strategies and infrastruc-

tures. 

 
 
Where and when to put your money and what is required to 

get money committed? 

 

The Stern report clearly declares that it is important 

that action should be taken as soon as possible 

because delay will surely result in increased costs 

(Stern, 2007). This not only relates to mitigation but 

also to adaptation. The money, however, should be 

wisely spent. To determine the best options for tak-

ing measures, a vulnerability assessment should be 

performed to identify the most vulnerable areas. 

Planning of measures should target these most vul-

nerable areas. In a transboundary context, measures 

that support adaptation in one country might be 

more effective if they are implemented in another 

country. Prevention of flooding, for instance, might 

be realized by creating retention areas upstream and 

such areas may be located in an upstream country. 

Financing should be equitably shared, where the 

party that gains most, pays most. 

As riparian countries may have different 

approaches towards developing adaptation meas-

ures, a common understanding of the situation 

between the countries and a common approach is 

needed. Existing international agreements provide 

directions in this respect and the Guidance will be 

supportive in developing measures that are not only 

effective in one country but will also benefit others. 

The Guidance, for instance, states that in general, 

costs of implementation of adaptation measures 

should be borne by each country and governments 

should make efforts to include budgets and eco-

nomic incentives in relevant bilateral and multilateral 

programs (UNECE/WHO, 2008). The poorest coun-

tries, that are often also most vulnerable to climate 

change, should be supported by more affluent coun-

tries in their development towards climate proofing 

of water management. 

 

 

How can you identify and prioritize adaptation measures for 

climate change in the water sector and how can you design a 

portfolio of adaptation measures? 

 

As stated above, identification and prioritisation of 

adaptation measures should be based on a vulner-

ability assessment. The Guidance provides a struc-

ture and in-depth advice on how a vulnerability 

assessment can be accomplished. It provides an 

overview of the various steps to perform to arrive at a 

portfolio of measures, starting from a policy, legal 

and institutional setting which provides an enabling 

environment wherein the vulnerability in a basin can 

be understood. The vulnerability assessment is based 

on the collection of relevant information and an 

overview of possible impacts. From this, measures 

can be defined in which the financial arrangements 

are essential. Finally, continuous evaluation is 

needed to ensure progress towards the objectives and 

to define additional measures if progress is not suffi-

ciently realised. 

 

 

Reflection upon the Political Principles 
 

The global society is not a static one. Developments 

in Asia, for instance, lead to changes in demands for 

food and fuels. The price of oil is rocketing and the 

use of bio-fuels holds greater prospects, which in 

turn interferes with food production. Such develop-

ments have large implications for water manage-

ment. The concept, for instance, of virtual water / 

water footprint (Hoekstra and Chapagain, 2007) tries 

to capture these implications by enabling compari-

son of such non-equivalent entities. Consequently, 

water management faces many challenges, among 

which climate change is an important one. But cli-

mate change adaptation should not be considered 

separately from other pressures and water manage-
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ment measures. Climate proofing of existing water 

supply systems can, for instance, be done in combi-

nation with ensuring the basic human right to water 

to those that do not enjoy that right at present. The 

adaptation responses should be considered in the 

context of integrated water resource management 

(IWRM) on the basis of the river basin. In the case of 

a transboundary basin, this should be done in joint 

agreement between the riparian countries. Adapta-

tion measures should include aspects such as spatial 

planning, water quality, regulatory and operational 

measures, capacity-building, financial instruments, 

awareness building and involvement of the public. In 

the transboundary context this also includes solidar-

ity between countries. 

As adaptation is part of overall water manage-

ment, the MDGs (Millennium Development Goals) 

should also be considered in the context of climate 

change. Climate change and climate variability can 

be hampering factors in achieving the MDGs. Cli-

mate change should not be used as an excuse under 

which hides bad water management. As stated above, 

improving water management should take into 

account climate change. The added attention to cli-

mate change can be an important element in 

improving water management and thereby help in 

achieving the MDGs. It is, nevertheless, indispensa-

ble to take into account that water management is 

frequently a transboundary issue and countries 

should be willing to join forces to achieve the MDGs. 

The principles of IWRM, if well-implemented, 

can be very supportive in adaptation to climate 

change. IWRM includes the water sectors in its 

approach and water sectors should adopt these prin-

ciples. Water sectors rely on the availability of water 

resources but should be aware of their responsibility 

for these water resources as well. As climate change 

and climate variability affect the availability of water 

resources, water management and water use can no 

longer be driven by the demand for water resources 

(Allan, 2008). On the contrary, water demand should 

adapt to the possibilities for supplying water. This 

does not exclude the necessity to improve and safe-

guard the availability of water resources. Adaptation 

measures should therefore be explored that not only 

cover the water sector, but also include sustainable 

land management, both on the national and trans-

boundary level. 

In part, water and energy are two sides of the cli-

mate change issue. Water can be an important pro-

ducer of energy (for instance, hydropower) but can 

also be an important consumer of energy (for 

instance, desalinisation or pumping). Energy, on the 

other hand, is an important driver for climate change 

and thus complicates water management. Energy 

production and use also affects the aquatic commu-

nity through infrastructure development and warm-

ing of water. Energy is nevertheless also necessary 

for adaptation solutions. The challenges for the 

water sector and the energy sector are therefore to 

find solutions that minimise the negative effects and 

maximise the possibilities. 

The strategies to make water management cli-

mate-proof as developed in the political principles 

include: a) increase of storage space; b) increased 

and sustainable use of groundwater; c) revitalization 

of inland navigation; and d) more intensive use of 

hydropower potential. These strategies are generic 

and target many of the measures needed. They do 

not, however, account for additional, alternative 

options that may be needed at different levels. One 

essential strategy that is not included is management 

of water demand. Water use is often not efficient and 

is frequently wasteful, usually because the incentives 

to use water efficiently are not in place. In a trans-

boundary water management situation, the upstream 

country often has control of the volume of water dis-

charged to the downstream country. Using water 

inefficiently in the upstream country can result in 

water shortages in the downstream country. The 

strategies to make water management climate-proof 

should therefore also include water demand manage-

ment on a basin scale. 

Adaptation to climate change includes capacity 

building at all levels. Adaptation should be done in a 

participative way and this can only be achieved if all 

stakeholders involved have sufficient knowledge of 

the circumstances and the methods and tools that are 

used to develop possible futures. Moreover, they 

should have the available information at their dis-

posal. Especially in transboundary water manage-

ment situations, information is not always shared 

between countries. Moreover, information is some-

times collected and reported only because of the legal 

obligation to do so, without consideration of its 

actual applicability. Information can also be consid-

ered a hideout or safeguard where collecting infor-

mation provides a sense of doing much useful work 

without actually having to implement solutions. 

Through this approach, information can be used to 
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postpone decisions. Evidence of climate change 

occurring is, however, conclusive. Postponing adap-

tation measures because the information is insuffi-

cient to prove beyond a reasonable doubt that change 

is occurring cannot be an option. Information can 

also be used as a ‘weapon’, by using it to direct blame 

at other parties and to validate claims that it is the 

other party who is polluting the water or causing 

floodings. Information is, in this sense, also used to 

direct decision-making. Information that supports 

the desired outcomes will be put to the fore, while 

information that counters the desired outcomes will 

be discarded. Ideally however, information is used to 

support decision-making; the available information 

is the basis for the decision taken, it guides and sup-

ports the decisions (Timmerman and Langaas, 

2004). The latter use of information is the preferred 

one, as this supports the necessary participative 

approach towards adaptation. It nonetheless requires 

that information collection be tailored to the needs of 

the stakeholders, at local, regional, national, and 

international levels. 

 

 

Vision on the Adaptation Agenda for 
politicians 
 

Adaptation of water management to climate change 

is not a stand alone issue that needs to be tackled: it 

is an integral part of integrated water resources 

management. Starting from this premise, politicians 

should be aware that in addition to the approaches 

towards finding solutions for climate change effects 

already in place, there are five main approaches that 

need additional attention in the overall water 

management. 

First is that collaborative governance in water 

management should be strengthened. Adaptation 

measures should be built on a joint effort of govern-

ment, society and science to ensure that measures 

will be effective and sustainable. This requires 

building of trust and social capital to ensure the 

problem solving process takes place. As stated 

before, pilot projects can be very supportive in 

achieving this. It will also require improving discipli-

nary integration, on the technical as well as the policy 

level (e.g., inclusion of spatial planning in water 

management). The development of new governance 

and participation models is indispensable in dealing 

with transboundary water management situations. 

This includes harmonisation of political, legal and 

institutional settings over administrative borders. 

Joint bodies are the obvious institutions to lead such 

changes, but often lack the mandate to implement 

such provisions. Improved information management 

is needed to support the processes on national and 

international levels. 

Second is a paradigm shift from water supply 

management, where the water resources are man-

aged in a manner designed to supply the needs for 

water, to water demand management, wherein the 

use of water is adapted to the availability of water. 

Use of water is often not efficient and as long as 

water management efforts are made to meet this use, 

for instance through redirection of flows, there is 

little need to modify existing use requirements. 

Measures should therefore focus more on improving 

efficiency of water use to ensure a sustained supply of 

water to the different uses in times when the 

resources become scarce. A specific issue in this 

regard is avoidance of conflict and contradiction 

between mitigation and adaptation strategies. 

Measures intended to increase water availability may 

also increase the use of energy (desalinization plants 

and pumping of groundwater, for example), thus 

adding to the emission of greenhouse gasses. Mitiga-

tion measures on the other hand, like development of 

bio-fuels, increase the need for water, thus aggra-

vating water stress. Adaptation measures should 

therefore be evaluated for their energy-efficiency 

while mitigation measures should be evaluated for 

their water-efficiency. 

Third is the need to look for non-structural adap-

tation measures. This relates to the need for demand 

management, where legal and policy agreements are 

needed to alter the use of water to improve efficiency. 

Also, incentives should be created to promote more 

sustainable use of water in not only agriculture and 

industry but in domestic use as well. Reduction of 

water use is, in this view, an essential adaptation 

measure. Next to that, human activities that increase 

vulnerability, like building settlements in flood-

prone areas, should be discouraged through policy 

and legal actions. In all this, attention is specifically 

needed for subsurface water resources. 

Fourthly, adaptation to climate change and other 

drivers of change such as energy and food prices, 

demographic trends, migration flows, and changing 

production and consumption patterns should be 
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viewed as a long-term, continuous exercise and not a 

‘one-off’ set of measures. 

Finally, financing of measures is an important 

element of adaptation. An important principle here is 

that the use of water resources comes with a price, 

for instance based on the valuation of the service pro-

vided by water and the water-related ecosystems. It 

should, however, be noted that such an approach 

may lead to unexpected and unwanted effects, par-

ticularly for the most vulnerable groups. Close atten-

tion is warranted to avoid such unintended conse-

quences. 

While all this may appear obvious, implementa-

tion of these recommendations are highly demand-

ing and will have to overcome the inertia of tradi-

tional approaches and resistance from various actors. 

The challenge for politicians is to have the vision of 

how to put the ideas into practice, as well as courage 

to withstand criticism and to share power with other 

actors. 
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