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Executive Summary

This report provides a state-of-the-art review @nsgboundary ‘regimes’ and ‘information
management’. Furthermore, it presents an analysisgimes and information management
in the NeWater case study basins and an evaluafidghe extent to which they support
adaptive management.

The report was prepared in the NeWater project Bthframework programme) that is
aimed at studying and stimulating transitions tasamore adaptive management (AM) of
river basins. AM aims at active learning and camiiy improving management strategies.
Active learning includes gathering comprehensivevidedge of the current system and
expected changes, e.g. by experimentation or stionlaBecause current knowledge is not
sufficient for future water management, water mamagnt strategies need to be adaptable to
new information and changing circumstances.

State-of-the-art review on transboundary regimes mformation management

Almost half of the land surface of the earth is ex@d by international river basins. To
manage these transboundary river basin effectitieéydevelopment and implementation of
joint strategies is essential. Many activities banundertaken in order to support joint river
basin management.

Technical cooperation and information exchange fargood base for developing trust and
political cooperation between the riparian coustrievolvement of multiple disciplines and
sectors can open up a broad playing field with nemeortunities for win-win situations and
sustainable solutions. Furthermore, involving NG@&sd the public in transboundary
management can increase the acceptation of propsisatbgies and donors can be a
significant support in initiation or financing ainsboundary cooperation.

International agreements should be based on vaelurdacisions and reflect individual
interests and resources as well as the principfegqaitable and reasonable use, the
obligation not to cause significant harm, and thiéydo notify and exchange information.
Furthermore, flexibility should be provided andnmdashould be updated periodically.

Case study basins

The case study basins of the NeWater project areAthu Darya, Elbe, Guadiana, Nile,
Orange, Rhine and Tisza basin. Each basin is cotefiowith specific issues. In the Amu
Darya, Orange, Guadiana and Nile river basin theds are mainly related to water scarcity,
whereas in the Elbe, Rhine and Tisza basin, poliuind floods are the central issues.
Effective and efficient management of these issegsiires transboundary cooperation and
an appropriate institutional framework.

Analysis of regimes

The transboundary regimes of the basins under sty be characterised by many
similarities and differences. The most obvious Kirity is that in every basin some form of
structural transboundary cooperation (e.g. a rbesin commission) has been established;
the International Commissions for the Protectiontttd Rhine, Elbe and Danube River
(ICPR, ICPE and ICPDR), the Orange-Senqu RivermB&simmission (ORASECOM), the
International Nile Commission (Nile-COM), the Imnsgate Commission for Water
Coordination in the Aral Sea basin (ICWC) and tlentission for the Implementation and
Development of the Albufeira Convention betweeniSad Portugal (CADC). The Tisza
and Amu Darya are sub-basins of the Danube and @ealbasin and the Guadiana is only
one of the border rivers under attention of the @CAD



The tasks and responsibilities of the organisatdifier strongly, as well as their functioning
and effectiveness in reality. In the Rhine, Elbé &uadiana basin, national governments
have been the main initiating and financing partieshe Amu Darya, Orange, Nile, and to a
lesser extent also the Tisza basin, internatiomslocs have played a large role in the
initiation and financing of basin organisations.oltcurs that in the latter basins national
governments are less committed and it is harddewelop and implement joint management
strategies. Current transboundary cooperation enAfiican and Asian basins is therefore
mainly aimed at developing trust and developingmézal and institutional capacity.

The role of informal actors in transboundary watemagement is in general limited, due to
both distrust by governmental actors and limitgoac#ies of the stakeholders.

Analysis information management

Without sufficient information, effective and failiscussion of the main issues is hardly
achievable. Thus, in all agreements concerninghamndary water management provisions
have been included for better information exchamgeven joint information production. In
the framework of the ICPR, ICPE, ICPDR, Nile-COMIaBADC several working or expert
groups have been established for this purposelGWEC has its own Scientific Information
Centre and in the Orange basin the SADC-HYCOS tn#s to information exchange and
management.

In practice, however, the production and excharfgeformation between formal actors has
not been well-established in the Amu Darya, Guaaliadile, Orange and Tisza basin.
Dissemination of information to stakeholders arg plblic is in general even more limited.
Finally, the utilisation of information in transbadary decision-making is in many basins
very limited, partly because the information prditut and exchange are not yet in
operation.

Evaluation adaptive management

The extent to which the regimes and information agg@ment in the studied basins support
adaptive management varies significantly. The Rhizgime currently offers the largest

potential for adaptive management, followed byHlge, Tisza, Orange, Guadiana, Nile and
Amu Darya. The regimes in the Amu Darya and Nilsits, as well the Orange, Guadiana
and Tisza regimes, offer only little support to iilze management. Although a first step
has been made by developing institutions for tranedary cooperation, implementation of

the intended institutional structures is still oimgp As long as the political setting is not

ready for a real transition, there will be littleestdrmination for the development of

transboundary water laws and policies.

From the analysis it can be hypothesised that catipa across administrative boundaries
and joint information production are often parttioé early phases of the transition towards
AM. Somewhere in the middle of the transition arprapriate legal framework and
financing system would be developed, policies wdwgddeveloped and implemented and a
broad communication including public participatimould be established. Requirements for
adaptive management that are still hardly existeriny of the studied basins are adaptable
legislation, cross-sectoral cooperation, intergikcarity, cooperation between
administrative levels, critical reflection on unténties, assumptions and mental models,
and utilisation of information.

Recommendations

The activities that could be undertaken to stinmul#te transition to more adaptive
management differ from basin to basin. The tramsitias to be executed step-by-step and



might take decades. Goals and ambitions have taljsted to the current situation to make
sure they are feasible.

Because the Rhine and Elbe regimes are alreadydeedlloped, the transitions towards
more adaptive management can be focused on assivike stimulating cooperation with
other sectors and disciplines and critical reftattbn uncertainties, assumptions and mental
models. In the Tisza and Guadiana basin the dewwlop of a more comprehensive
framework of law and policy for transboundary RBMdathe actual implementation of
strategies are at the moment lagging behind otbeeldpments. The Orange regime could
develop towards a better implementation of the ititgtnal agreements through
strengthening of the ORASECOM, intensifying infotioa exchange and utilisation of
information. Furthermore, a stronger legal andraial structure might be developed. As in
the Nile and Amu Darya basin, donors play or hdegex a significant role. Commitment of
national governments to transboundary cooperateeds to be developed further. In the
Nile basin the legal framework needs to be improwstause political support for change
of the existing bilateral agreements is low, eBomight better be aimed at improving
information management, actor networks and devedoprand implementation of policies.
In the Amu Darya the way to more adaptive manageisesiill very long. It might be useful
to focus on the further development of technicalpmration first, in order to create adequate
technical capacities and mutual confidence.

Further research

It would be useful to perform a more detailed asiglyof relevant regime elements and
information management in the studied basins, tweld@ more valid insights and
recommendations for specific activities supportihg transition towards more adaptive
management in a basin. Besides analysis on the-beale, it is recommended to perform
more detailed studies. Research should not onbirbed at analysis, but at the same time at
stimulating the transition towards AM.

Furthermore, future research might be aimed athéuridevelopment of the evaluation
framework for AM, including the interactions betwethe criteria and the order in which
changes towards more adaptive management occluachieve this type of knowledge, it is
recommended to perform a more detailed analyscofirred regime changes in time, in a
limited number of basins. It would be interestimgiticlude a more in-depth study of the
relation between national and international regiteeelopment.

Vi
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1 Introduction

1.1  Aim of deliverable

This report provides a state-of-the-art review @msboundary ‘regimes’ and ‘information
management’. Furthermore, current transboundargmBasin Management (RBM) in the
Rhine, Elbe, Guadiana, Tisza, Amu Darya, Nile anmdn@e river basin is reviewed. The
main aim is to analyse to which extent the transdany regimes and information
management support adaptive management (AM).

AM aims at active learning and continually imprayirmanagement strategies. Active
learning includes gathering comprehensive knowleafgthe current system and expected
changes, e.g. by experimentation or simulation.aBse current knowledge is not sufficient
for future water management, water managementegiest need to be adaptable to new
information and changing circumstances. Of certnglortance is therefore the development
of adaptive capacity: the ability of the human-temlogy-environment system to respond to
change rather than to react to undesirable immpdalange (Pahl-Wostl 2004).

The information presented in this report has beaginagl through literature review and in
some cases additional interviews with the actothériver basins.

1.2 Focus

A regime consists of formal institutions, like lapglicy and government bodies, as well as
informal institutions, like nongovernmental actargl cultural norms and values. The formal
and informal institutions together influence opienaél water management and through this
the performance of the water sector. In fact, tle@nnfactor influencing the performance of
the water sector is the institutional performan&aléth and Dinar 2004). Therefore
institutional settings (or regimes) are an impadr&spect of (transboundary) RBM.

Another aspect of RBM, which is strongly relatedtle regime as well as to operational
management, is information management. This repdlitzoom in on this aspect and
explore whether current information managementilguthe information needs of AM of
transboundary issues. Of central importance inrdgpect is the communication between the
parties that need information (for decision-makiag)l the parties that provide information.

Because RBM covers a broad area, the analysieddlected basins focuses on one or two
issues that are relevant from the viewpoint of déletors in the basin as well as from the
viewpoint of AM under uncertainty.

Three of the selected basins — the Rhine, OrandeAamu Darya — have been analysed to
some more detail than the other basins, becaugeniliebe subject of additional case study
research in the next phase of the NeWater projéet.basins are selected because they offer
an interesting perspective on several stagesrahaition to more adaptive RBM.

1.3 Relation to other NeWater work

The NeWater project (6th EU framework programmedimed at studying and stimulating
the transitions towards more AM of river basins.eThroject consists of theoretical
workpackages (WPs) and interactions with water gameent in the Case study basin.

This deliverable (D1.3.1) is part of WP 1.3. ‘Trhoandary regimes’. The comparative
analysis is based on reports about the regimeinéomination management in the case study
basins, which were established by the researcngrartin WP 1.3. The content of this
deliverable is strongly related to that of Delivalenl1l.2.1 (Huitema and Becker 2005), in
which the current state of governance and thetitisthal arrangements are analysed for
South Africa (Orange basin), Uzbekistan (Amu Ddpgain) and Germany, Switzerland and
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the Netherlands (Rhine basin). Both deliverablesewgroduced in cooperation. D1.3.1
strongly focuses on the international scale, wbile2.1 focuses on the national, regional
and local scales.

This deliverable provides a basis for subsequesitstavithin WP 1.3. The review will
support the identification of points where the itugional settings and information
management in transboundary issues could be erthahteombination with input form
stakeholders, this information will give directiom the definition of a research agenda for
each case study basin, which describes which apipesa methods and tools to support
adaptive management will be analysed. Understanthiiggtransition is the most crucial
point for adaptive water management, because tlaptimd management regime to be
achieved will depend strongly on the path chosamlt®ostl 2004).

Furthermore, this report provides input to thedaling tasks and work packages:

= Task 1.2.5. Assessment of the influence of instihatl settings and their interactions
(across social sectors / administrative levelsjhenability to cope with extreme events;

= Task 1.6.2. Identification of data and informatimeeds for IWRM;

=  Work Package 1.7. Methods for the transition toptigia water management. This work
package will play a key role in integrating resutfsthe various work packages, by
developing an integrative conceptual and methodoédgramework for the transition
towards adaptive water management regimes.

1.4 Structure of the report

This report begins with a description of the théoed and analytical framework. In chapter
two relevant elements of theory about regimes, rinfdion management and adaptive
management are presented. Chapter three providesview of previous research on
transboundary river basin management and transkoyindformation management. A
framework to analyse the regimes and the informati@nagement in the case study basins,
and assess the extent to which they match the pon€&M, is developed in chapter four.

The results of the analysis are presented in chdipte six, seven and eight. Chapter five

provides a short description of the studied baams the main (transboundary) issues. The
next two chapters contain a description of themegi and the information management in
the basins. The evaluation of the extent to whitghregimes support adaptive management
is presented in chapter eight.

The report is finalised by some reflection on thaleative framework for AM in chapter
nine and conclusions and recommendations for fughtons and futher research in chapter
ten.
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2 Theoretical framework

In this chapter a review of the concepts regimérination (management) and adaptive
management is presented. The theoretical reviewried at contributing to the development
of the analytical framework in chapter four.

2.1 Regimes

2.1.1 Regimes and institutions

The concepts ‘regimes’ and ‘institutions’ are vesiynilar. Both refer to the ‘established
rules’ that structure human behaviour, by redudhg chaos of an endless amount of
possible actions to a complex, but tangible sqiasisible actions. However, there are many
different definitions in use for these concepts.

A common definition of institutions is ‘rules orgelarities of behaviour that are generally
accepted by members of a social group, that spbeifyaviour in specific situations, and that
are either self-policed or policed by external autly’ (Rutherford 2001). Institutions
evolve from accumulated collective knowledge (Saketd Dinar 2004) and are used as a
substitute for information. In a world of perfechdwledge no institutions would be
necessary. However, in the absence of accuratemat®mn, institutions provide a basis for
making reasonably sound decisions by regulating bisleaviour of others (North 1990).
Because institutions regulate behaviour of oth@wmwer is also a relevant aspect of
institutions. From yet another angle, institutioten be seen as frames: instruments for
interpreting and giving meaning to the world arowsd Because analysis of the ‘subjective
origins’ of collective rules is very complicatetietfocus of this report will be on describing
their ‘objective manifestation’.

In this report a regime is referred to as the denstitutions in a given issue area. This
corresponds with the definition of regimes as ‘sdtgmplicit or explicit principles, norms,
rules, and decision making procedures around wditbrs expectations converge in a given
area of (international) relations’ ((Krasner 1988fVerweij and Douglas 2000)).

2.1.2 Regime theory and International Relations

The analysis of international regimes has moreraate become an important research area
within the discipline of International Relations. this field international regimes are seen as
the ‘rules of the game’ agreed upon by the actorthe international arena (North 1990;
Rittberger 1993). Regime theory strives to explahe formation, properties and
consequences of these international regimes (Ritinel 993).

The main distinction between the domestic and tihermational political arena is that the
former lacks a central sovereign authority thddasked up by threat or use of physical force.
The potential chaotic situation of anarchy is hogrestructured by various types of social
order. Besides hierarchical control by states onmetition in markets, social order can also
consist of communitarian and associative componég(itsdblom 1977; Streeck and
Schmitter 1985) in (Rittberger 1993)). Internatibredations are increasingly characterized
by a complex blend of different kinds of social erdCollective self-regulation becomes
more and more an important factor in solving cailectransboundary problems. Examples
of this collective self-regulation are the manyawrtly developed structures for international
cooperation in RBM.

Differences in regimes can be explained by sevestitutional variables. Very important is
the distribution of power between states. Howeaeknowledging the fact that international
relations cannot fully be controlled by state powéne role of nongovernmental
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organisations becomes increasingly important. Tallgjovernmental and nongovernmental
actors involved are relevant in the characterisatid a regime. Other variables that
characterize a regime are the legal character, cttraprehensiveness, the degree of
specification and the ambition of the regime (Drage 1998). The ambition concerns the
range of issues, the geographic and temporal s@mukthe goals that are set to solve the
issues. Finally, the presence or absence of aifisgiplinary and influential) international
community of experts and the degree of participaiiv decision-making can be used as
variables to characterise a regime.

2.1.3 Types of institutions

Regimes consist of various types of institutionsugeful distinction can be made between
formal and informal institutions. Formal instituti® are explicit and officially announced,
while informal institutions are not explicit andfiofally announced, but followed or used in
practice. Both formal and informal institutions asatively stable and durable features. In
most sectors the informal institutions are mostadle, but in the water sector the formal
institutions change more slowly (Saleth and Din&04). Because the evolution and
performance of institutions is strongly path depmmd a review of the institutional
development in recent history is very useful in dnelysis of regimes.

Another useful distinction can be made between itistitutional environment and the
institutional arrangements (e.g. North 1990; egeth and Dinar 2004). The institutional
environment consists of fundamental political, abeind legal rules, while the institutional
arrangements provide an organisational structutkinvivhich the members of a society —
individually or collectively — cooperate or compegfdorth 1990). Somewhat simplified,
these categories refer to respectively the ‘rufeab@game’ and the ‘players of the game’.

Formal institutions that are important for transhadary river basin management are
(inter)national law, policy and governmental orgations. Law and policy form the formal
institutional environment, whereas the governmemafjanisations form the formal
institutional arrangements. Informal institutionancalso be found in the institutional
environment as well as in the institutional arrangats. Shared frames or social values that
are not explicit or officially announced form tha&fdrmal part of the institutional
environment. Organisations, networks and individubht are actively present in a regime,
but that have no formal responsibility in water mg@ment, are in this report referred to as
informal institutional arrangements, although thexistence and function can be officially
recognised. As stated above, the role of theseawamgmental actors is becoming more and
more important.

2.1.4 Cultural influences

Social values with respect to a given issue area@i large extent influenced by cultural
aspects. A culture can be shared on the high-$eaé of (groups of) nations, but also on
the small-scale level of organisations. In facthegroup of people can develop common
norms and values and individual frames are inflednay the cultures of all the groups that
the individual participates in.

National cultures can be described using the dilnaaspower distance, uncertainty
avoidance, individualism and masculinity (Hofstd®91). Although it is disputable whether
these dimensions are suitable in all cultural ssesythey are without any doubt useful to get
a first impression on cultural differences. Cultuidferences have to be accounted for in the
in analysis of interactions between countries Hietre a river basin and in the comparison
between river basins. That is, shared social vahight also exist at the river basin scale.

Grid-group theory focuses on the cultural bias ofandisations, by which individual
perception and behaviour are influenced ((Thompdésils et al. 1990) in (Verweij and
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Douglas 2000)). Based on the extent to which peapeconstrained by role differentiation
(‘grid’) and the extent to which people commit tawgps (‘group’), four cultural typologies
can be discerned: hierarchy, egalitarianism, imliglism and fatalism. Part of the
explanatory power of the theory is based on theneotions that it makes between specific
policy beliefs by people and their underlying ctdfubiases, which tell them how to go
about realizing their policy preferences.

2.1.5 Regime change

Among others, three types of theories on regimaghaan be distinguished: theories of the
evolutionary emergence of social conventions, ntdoksed theories of exchange and
selection through competition, and bargaining tlesoexplaining institutions in terms of
asymmetries of power ((Knight and Sened 1995) aigi® and Dinar 2004)).

An influential theory in the first domain explorélse evolution of institutions for self-
organisation and self-governance of small-scalensompool resources (Ostrom 1990). In a
collective-action problem, a small and stable grafignvolved persons is not the most
important precondition for institutional change. it more important that most of the
involved persons a) share the common judgementthiegt will be harmed if they do not
adopt an alternative rule; b) will be affected imitar ways by the proposed changes; c)
highly value the continuation activities from thentmon pool resource; d) face relatively
low information, transformation and enforcementtsp@nd e) share general norms of
reciprocity and trust that can be used as initigiad capital. Although these conditions for
institutional change might be less valid for evéhm large scale institutional structures
(with differing and asymmetrical interests at shakeseems useful to keep them in mind
when assessing the adaptability of current rivesirbananagement regimes. Moreover, this
theory can be used to emphasize that favourablelittmms for the transition to more
adaptive management regimes might not be creatsly.ea

Others emphasize the role that individuals can havenstitutional change (e.g. Majone
1989; e.g. Saleth and Dinar 2004). Policy actorfod@xample not always take the existing
institutional framework as a fixed constraint. Altlgh the rules of the policy game are fixed
in the short run, on the longer term they can kangkd. Policy actors apply this knowledge
by not only pursuing their goals within the exisgticonstraints, but also by striving to change
these constraints in their favour. This insight banuseful for explaining the strategies and
policy instruments that are applied by decision-aerak(Majone 1989). The individual
perception of the need for institutional changesdohon either objective phenomena or
individual-specific subjective factors, is the fisgep in the process of institutional change.
In this process often four stages can be identifsetdception change, procedural institutional
change (e.g. concerning the structure of the paliogess), substantive institutional change
(e.g. concerning the measures included in poliag) &ctual performance impact (Saleth and
Dinar 2004).

2.1.6 RBM institutions, planning and management

Now the concepts institutions and regimes have lweesidered, it seems to be useful to
identify their place in the overarching conceptRi¥er Basin Management. RBM can be
divided in four levels: the institutional frameworlanalytical support, planning and

operational management (Mostert, van Beek et 891 %As indicated in Figure 1 (Left), the

river basin and its users are directly influencgdperational management, which is in turn
influenced by (strategic and operational) planniRganning and management are both
influenced by analytical support and all three Isvare located within the institutional

framework.

Another conceptual framework that describes the oflinstitutions in the management of
shared river basins was developed by Savenije andlgr Zaag (2000). The framework uses
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the metaphor of the ‘classical temple’ (See Figlir€Right)). The foundation under the
temple is the realisation that integrated wateoueses management should be done in an
integrated way. The roof ‘sharing international evatsources’ is supported by three pillars:
politics, technical cooperation and institutionalpport. All three pillars are necessary
elements to arrive at balanced management of atiermal resources.

SHARING
INTERMATIONAL WATER RESOURCES

Institutional framework

Planning

A

Analytical
support

y

Operational
management

v l : m

River basin and PAERY o
Its user I_] INTEGRATED WATER RESOURCES
S MANAGEMENT .

Figure 1. Frameworks for institutions, planning and nanagement in RBM. Left: Levels in river
basin management (feedback mechanisms not indicafeMostert, van Beek et al. 1999). Right:
The classical temple of sharing international wateresources (Savenije and van der Zaag 2000)

A

= POLITICS

TECHNICAL
COOPERATION

When we compare both frameworks, we see that ttienieal pillar of the classical temple

consists of operational management and analytiggbart. The institutional pillar consists

of the (inter)national legal and organisationalnfeavork. The politic pillar reflects the

interests of (inter)national actors and the poway petween them. Politics cannot explicitly
be found in the framework of Mostert and van Betlale as the plans and policy cannot
explicitly be found in the framework of Savenijedaran der Zaag.

2.2 Information management

2.2.1 Information, data, knowledge and frames

Information can be defined in many ways. To addifesslamental questions like ‘does
information have a meaning’ it is useful to makediatinction between the concepts
information, data and knowledge. Several authoopgse a hierarchy of information that
starts at the level of data and adds value or mgawi these data at every subsequent level.
A useful distinction can be made between the falgwevels of information ((Barabba and
Zaltman 1991) in (Sveiby 1998)):

= Data (humbers, words);

= Information (statements);

= |Intelligence (rules);

= Knowledge (combination of the levels below); and
= Wisdom (combined knowledge bases).

This approach does, however, not explain how diffetevels of information interfere, for
example how higher levels of information and lowevels of information are used to
‘produce’ information (statements).
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Many authors share the opinion that data as suaiotgontain any meaning (e.g. Barabba
and Zaltman 1991; Sveiby 1998; Working Group GI®20Maurel 2003). Only after
human interpretation some level of meaning can déed to end up with information
(statements). Human beings use different sets ciomeected rules of interpretation to
understand, give meaning, perceive or interpretviloeld around them ((Rambaldi and
Callosa-Tarr 2002) in (Maurel 2003)). Some autroais these sets of rules ‘intelligence’ or
‘knowledge’, but we will follow the area of scientkat refers to these sets of rules as
‘frames’. A concept that is related to frames is tmental model’, which is a conceptual
mental representation of a specific aspect of thiereal world (cf. Doyle and Ford 1998;
1999; Pahl-Wostl 2004). Mental models are in fachs form of information formed by the
continuous process of ‘framing’ (interpreting) alie systems and processes in the external
world. Figure 2 indicates how frames and the défferlevels of information influence are
connected. Interpretation is influenced by framkpeayception of the individual as well as
the specific purpose of the interpretation.

‘Wisdon’

RF

Knowleade >
A

> Lo [

LS. RF
Informatior >
A
—> L [
A
Data /
observations

& = Interpretation
RF = Reframing

Context / purpose

uondaalad / saweld

Figure 2. The role of frames in the interpretation é data and information

Regardless of the terms that are used, it is iraporto realise that people often derive
different meanings from the same data, because ukeydifferent frames. For instance, a
distinction can be made between cognitive (basedcmical expertise), experiential (based
on common sense and personal experiences) and-lvadeel (social or political, based on
perceptions of social values) frames (Glicken 208@pther important notion is that frames
can be explicit, tacit or unconscious (Maurel 206l 2004). Thus, information is
developed in the individual’'s mind, but the frantleat are used are often implicit. To create
a shared understanding between multiple individabisut how a system works and how
problems can be solved, it is important to makentiestal models as well as the frames of
an individual explicit.

2.2.2 Information transfer and learning

Recognising the difference between tacit and eiplimowledge (in the sense of
information), Nonaka and Takeuchi (1995) identifyuif possible ways of knowledge
conversion: socialisation (tact®> tacit), externalisation (tacit> explicit), combination
(explicit > explicit) and internalisation (explici® tacit). These conversions occur when
individuals interact and can be stimulated to edaiowledge in an organisation.

The interactions between the user and the supgpligrformation can be described with a
‘knowledge transfer cycle’ (Boersma and Blaauw J)9%imilar ways of describing the
propagation of information in decision-making preses are the ‘information cycle’
(Timmerman, Ottens et al. 2000) and the ‘impacirédrmation chain’ (Denisov, Rucevska
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et al. 2004). The knowledge transfer cycle andrimétion cycle are combined in Figure 3.
The information impact chain describes a broadewgeaof interactions - between the
producers of information, the audience of its usarsd the environment - and includes
creating awareness, opinions and attitudes, decisi@king and impacts on the environment.

‘Applicant/Client’ ‘Supplier’
| |
1. Determine 2. Search for 3. Data
informational available collection
need / strategy information
5. Apply / use 4. Transfer 4. Data
information information analysis
J |
‘Receiver’ ‘Sender’

Figure 3. Information cycle and information transfer (cf. Boersma and Blaauw 1999;
Timmerman, Ottens et al. 2000; UN ECE Task force oMonitoring & Assessment 2000)

Although the cycle in Figure 3 is a bit rigid, it be used to make explicit what can go
wrong (and often goes wrong) when information istpuced’. Often the ‘applicant’ does
not know exactly what information is needed, whafoimation is available and what
information can be produced. Interaction between rikceiver, supplier and applicant is
needed to elicitate this. A second problem is tal fout who can deliver the required
information. Both problems have to be dealt witratively and in dialogue between the
future users and the possible suppliers of infoimnatWhen the information needs have
been elicited and transferred to the supplier,singplier has to find, select and/or produce
the required information. To be sure the right infation is produced, the applicant has to
agree with critical assumptions that are made dutis process, e.g. regarding the temporal
or spatial resolution of a model. Subsequently, ghpplier has to transfer the demanded
information to the receiver, which requires capasitat both sides (and again deliberation).
The exercise has been successful when the usevesa@nd understands the information,
changes its behaviour and can apply the informatioran effective and durable way
(Boersma and Blaauw 1999).

It may be clear that differing mental models camaiwely influence the statement of
informational needs, the interpretation of inforioat and thus success of information
transfer. Mental models are embedded in the framhélke involved individuals, which are
partly determined by national and organisationdtuce. When the supplied information
corresponds to the frame of the receiver, the vecaian adapt its behaviour based on the
information. In case the information does not cgpmnd to the frame of the receiver, either
the received information or the receiver’'s framedseto be changed (‘reframing’) or simply
nothing happens with the information. When the iraareof the information changes either
its behaviour or frame, a learning process takaseplLearning can be seen as the process of
creating new cognitions (information, knowledgeframes), new attitudes or new skills or
actions. All these types of learning are imporfanthe improvement of RBM.

In transboundary RBM many stakeholders with difféerflames and different ideas about
which information is relevant for RBM are involvedechnically grounded actors for
example prefer other types of information than siea-makers. Moreover the various actors
have different interests and can apply strategltabieur in interactions with others (e.g.



—
— .
- Theoretical framework

negotiations). This includes strategic use of imfation. As the lack of information can
hinder proper definition of a situation or can héndappropriate action, control over
information gives an advantage over those who db have this information. Also,
information can be used as a ‘weapon’ by direchitagne at other parties and by validating
claims that it is for instance the other party tlsapolluting the water or causing floods.
Further, information can be used as a commodityerelit contains a certain value and can
be subject to trade (Timmerman and Langaas 20@fteg§ic and irrational behaviour can
be decreased when the whole network of stakeholdemsacts to develop common insights
in the behaviour of the river basin system and pprapriate management strategies. A
useful strategy to stimulate this learning processld be to involve the stakeholders as
much as possible in the production of information.

2.2.3 The DSPIR framework

It will be clear that there are multiple types offarmation and obtaining accurate
environmental information involves multiple diséi@s. The different types of information
can be analysed with the DPSIR-framework, an oftepied causal framework for
describing the interactions between society andethdgronment ((EEA 1999) in (Nilsson
2003)). The framework, which was adopted by theoRean Environment Agency, makes a
distinction between Driving forces, Pressures,estampact and Responses. According to the
view represented in the DPSIR-framework, social aednomic developments are the
Drivers (or Driving forces) that put Pressure oea #mvironment resulting in a change of the
environmental State. This changing State impos@adts on human health and ecosystems.
Such unwanted Impacts induce societal Responseédaha back on the Driving forces,
Pressures, State, or Impacts depending on thenatsiken. In Figure 4 the DPSIR
framework is presented, including examples of thements in the context of flood
management.

D
CO, emission,
Urbanisation

R
Flood
management

P
More intensive

rain, faster
runoff

I
Increasing flood
risk

S
Peak discharges)/_—¥
water levels

Figure 4. The DPSIR framework applied to an examplef flood management
2.3 Adaptive management

2.3.1 Development of the concept adaptive management

The concept of adaptive environmental manageméginates from systems and complexity
theory and was introduced in the 1970's (e.g. HgIIL978). In recent years the interest in
the application of the concept has increased slyofegg. Geldof 1995; Pagan and Crase
2004; Pahl-Wostl 2004; Tompkins and Adger 2004).

Water management acts as a complex adaptive sytaimlearns and evolves. Water
management should not aim at reaching a state whilteium, which is impossible, but at
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adapting to signals from outside the system bouesldGeldof 1995). These signals are can
be new knowledge about natural systems, changirgcilees and preferences of the

community (Pagan and Crase 2004), or external dpwents. Individual mental models

and frames adapt to these changes in natural systech community values (Pahl-Wostl

2004).

The dynamic nature of ecological systems causasgesain the system state that neither are
the result of human management nor can be predidtedrefore ‘even comprehensive
knowledge of the current system is unlikely to b#fisient in the future’ (Pagan and Crase
2004). Tompkins and Adger (2004) acknowledge thi suggest - as a strategy to deal with
the threats posed by future climate change - toease resilience by the extension and
consolidation of social networks.

Three ways can be identified to structure managéragran adaptive process (Pagan and
Crase 2004): evolutionary or trial and error mamagyet, passive AM (using lessons from
the past) and active AM (using policy and its inmpémtation as a tool for accelerated
learning). In this report ‘adaptive resource mamag@ means continually improving
management strategies and policies by learning ftbm outcomes of implemented
management’ (Pahl-Wostl 2004). This may includenelets of evolutionary, passive and
active AM. Although in theory active experimentatigesults in the fastest learning, it is not
always possible. The others forms of adaptation alan contribute significant to better
management.

Within the NeWater project a three-day workshop Iesn dedicated to the development of
the concept of AM (Pahl-Wostl 2005). A water marragat regime was referred to as the
‘whole complex of technologies, institutions (=rwal and informal rules), environmental
factors and paradigms that are highly interconmketed together form the base for the
functioning of the management system targeted Ifo &societal function’. It was assumed
that distinct management regimes can be identifiethng which AM.

Furthermore, it was noted that the idea of AM isvaduable addition to the concept of
Integrated Water Resource Management (IWRM). IRWMuM emphasize the goals to be
achieved for sustainable water management, whésbsould refer to the means to reach
these goals. The NeWater project is based on thethgsis that the transition towards more
AM regimes is necessary to realise IWRM (Pahl-W26e05).

2.3.2 Elements of adaptive management

Several authors have tried to clarify the concept By stating a number of characteristic
elements. Geldof identifies five elements of (ag}iadaptive water management (Geldof
1994):

= Humanising water management (communication);
= Flexibilisation of evaluation mechanisms;

= Learn to manage complexity;

= Accept subjectivity;

= Accept uncertainty to a certain level.

Although these elements do form a part of AM, ih#sd to use them as criteria to ‘measure’
to what extent a regime is adaptive. At the presiipumentioned NeWater workshop about
the concept AM, it was assumed that distinct mamege regimes can be identified based
on the following characteristics:

= Management paradigm;

= Mode of governance (institutions and actor netwjprks
= [nformation management;

=  Present technical infrastructure;

10
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= Scale(s) of analysis and operation; and
= Environmental factors taken into consideration.

In Figure 5 similar characteristics are represefie@ stereotype ‘prevailing regime’ and an
ideal ‘adaptive regime’. Moreover, the elements Hra necessary for the transition towards
an adaptive regime are identified. A typical ordechange has not been identified so far.

Transition to
Adaptive Management

Prevailing Regime Adaptive Regime

Enhance Governance with

Governance | Centralized, stakeholder processes Polycentric, horizontal,
hierarchical, narrow integrated with policy and broad stakeholder
stakeholder science participation
participation —g

Build Adaptive Capacity to

reduce Vulnerability -
Sectoral | Sectors separately Cross-sectoral analysis

Integration | analyzed resulting in Integrate IWRM with identifies emergent
policy conflicts and Spatial planning problems and

emergent chronic > integrates policy

problems implementation

Resolve resource use

conflicts
Scale of | Transboundary > Transboundary issues

Analysis and | problems emerge when addressed by multiples
Operation | river sub-basins are scales of analysis and

Address poverty, health,
gender issues

exclusive scale of > management
analysis and Create and adapt
management transboundary institutions -
Information | Understanding to driving forces and S:(Te?sr‘f::(;]izlve .
g achieved
management fragmented by gaps pressures by open shared
and lack of integration _ > information sources
of information sources Test and Incorporate novel X
: - : that fill gaps and
that are proprietary monitoring systems into facilitate integration
decision making processes
Infrastructure | Massive, centralized > Appropriate scale,
infrastructure, single ) ) decentralized, diverse
sources of design, :niiaggg :r?glile?r?r?c;zg\i/:s sources of design,
power, delivery for river basin buffering power, delivery
capacity
Finances | Financial resources > Financial resources
and Risk | concentrated in Investigate management of diversified using a
structural protection risks to identify innovative broad set of private and
(sunk costs) approaches in the financial public financial
sector instruments

>

Figure 5. Major factors that determine the transition from the prevailing to an AM regime
(Pahl-Wostl, Downing et al. 2005)
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3 Review state-of-the-art research

In this chapter an overview is presented of theest&the-art of research on transboundary
regimes and information management. It includes dbeeral conclusions of previous

research in the international river basins in therldv Because previous research, in
particular on information management, has beeneamarated on Europe, this chapter might
be biased to the European situtation.

3.1 Transboundary regimes

3.1.1 International rivers basins of the world

There are 261 international river basins in theladyocovering 45.3 percent of the land
surface of the earth (excluding Antarctica). AltgbuEurope is the continent with the
highest number of international basins (71), Afri62%) and South-America (60%) have a
larger percentage of area within an internatiorairo than Europe (54%). A total of 145
countries include territory within international das, of which 21 countries are covered
entirely by international basins. Nineteen basingluding the Rhine and the Nile basin, are
shared by five or more countries (Wolf, Natharitiale1999).

3.1.2 Transboundary conflict and co-operation

Unilateral action in international basins is ofiaeffective, inefficient or simply impossible
and can harm the countries that share the basis.tJpe of actions can lead to conflicts
over water. A distinction can be made between hasic sources of conflict (UN ESCAP
2003):

= Relationship conflicts, rooted in poor communicatianisperceptions, duelling egos,
personality differences, stereotypes and poweggteu

= Data conflicts, resulting from a lack of importamformation, contradictory information,
misinformation or different ‘frames’;

= Values conflicts, based on disagreement about vghgbod or bad, right or wrong or
just or unjust;

= Structural conflicts, resulting from a situatioratlis set up in a way that conflict is built
in, like unreasonable time or physical constraimtanequal power or authority;

= Interest conflicts, based on substantive, procédurpsychological issues.

The first three types of conflicts can be solvedcbynmunication, exchange of information
and perceptions, and developing a shared undemstaritructural conflicts can be resolved
by restructuring the situation in which the coriflicas built-in. Finally, interest conflicts can
only be resolved by addressing (a significant pafthe interests of the conflicting parties
(UN ESCAP 2003). Issue linkage, or in other wordaskimg the resolution of one issue
dependent upon the resolution of another, is dftexcessfully applied to address the interest
of multiple parties. Alternative strategies for fart resolution are the offering of payments,
the threat of an action before the Internationalif€of Justice and the use military strength.
Maintaining good relations is however the most pdwestrategy for reaching agreement
and preventing any type of conflict in internatibisgues (Mostert 2003).

12
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Box 1. The Jordan basin peace treaty (Fischhendl&004)

For over decades Isreal and Jordan have been atedravith continuous water shortages.
1994 Isreal and Jordan conclueded a peace tredtghvincluded an annex addressing t
water and the environment. A Joint Water Committe@s established to implement !
agreement regarding the shared water akhegborder, including the water of the Jordan
Yarmouk River and the Arava groundwater. The maideoff in this agreement was that Jor
provided Isreal with groundwater from the Aravatle South in return for Isreali water frc
Lake Kinneret intie North. Futhermore, Israel allowed Jordan tolieee Kinneret as a joit
storage facility. During crises both sides woul@drghwater deficiencies and disputes woult
resolved through negations.

In the years after the peace treaty was signediréhty proved to offer only a partial reme
against conflict, because the agreement left aflabom for interpretation. Many additior
negotiations were necessary to prevent controverdiging water shortage from becom
conflicts. Moreover, it is udear how the treaty will function in the future. &lupper riparian
Syria and Lebanon, who are not part of the agregraemtexpected to their water use and t
is also uncertainty about the Jordan plans to éurtlam the Yarmouk, because the treatks in
clarity concerning such an action.

Wolf and Yoffe et al (2003) have compiled a databafksevery reported interaction between
two or more nations, where water is the driver donflict or cooperation. The database
contains the river basin, the involved countribg, $caled intensity of each event, the issue
type and a summary of the event. A GIS that costapproximately 100 layers of
biophysical, socio-economic and geopolitical spatéia was developed, to be able to assess
the historical setting in which each event of cbitooperation took place. Subsequently,
hypotheses were developed about what factors dmulddicators for conflict or cooperation
and these hypotheses were tested by statistichisisa

The event database indicated that most interacdomsnild and cooperative, water can act
both as an irritant and as a unifier, nations coateein a wide variety of issues and nations
conflict mainly over quantity and infrastructurehdl analysis of indicators showed that
parameters that are commonly used to identify amnflike climate, water stress and
population are only weakly linked to dispute. Thiedy suggest that the institutional
capacity within a basin is as important, if not smsp, than the physical aspects of a system.
The authors hypothesize that ‘the likelihood antbnsity of dispute rises as the rate of
change within a basin exceeds the institutionabceyp to absorb that change’. Therefore
extremely rapid changes in the institutional enwnent or in the physical river basin could
be the most significant indicators. These rapid ngeas take mainly place in
‘internationalized’ basins - where ‘institutions mgedeveloped under a single jurisdiction,
but are altered or shattered as the jurisdictiatdenly becomes divided among two or more
countries — or when major projects are plannedatile and/or institutionless basins’.

The Mantra East project explored ‘Integrated Stiate for the Management of
Transboundary Waters on the European fringe’ aed Wsike Peipsi and its drainage basin
as a pilot study. The point of departure of thejgmbwas the EU Water Framework
Directive as the central tool for the environmemanagement of transboundary river basins
in Europe (Peipsi Centre for Transboundary Cooper&2005). In one of the Mantra East
working papers, about 140 articles and books abxisting structures, models and practices
for transboundary water management were revieweod¢® Hoglund et al. 2002).

With respect to transboundary cooperation, Gooch loglund et al (2002) conclude that
there are several reasons for states to cooperamvironmental issues. First of all, states
tend to interact with other states to defend tlmtierests in transboundary issues. When
states recognise that they are confronted withsdrae problem (problem symmetry), the

13
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opportunities for cooperation increase (cf. Dieplerdl998; Marty 2001). However, there are
more triggers for cooperation. Many authors, whaligtd the 1986 Sandoz incident, which
resulted in severe pollution of the Rhine downstreaf Basel, state that crises can be a
major trigger for cooperation (cf. Dieperink 199&n der Zaag and Savenije 2000). Others
claim that political and economical changes, like tfall of the Berlin Wall and the
termination of the Apartheid regime, can give oppoities for collaboration (Nachtnebel
2000; van der Zaag and Savenije 2000). Furtherncorgacts between states in other fields,
as well as the wish to develop or maintain goodrimdtional relations (Mostert 2003), can
trigger transboundary cooperation in water managémA& major factor that hinders
cooperation is a lack of compatibility between ntonihg, information and data
management systems (Dieperink 1998).

To prevent conflicts and stimulate co-operatiowide variety of institutional solutions can
be and has been developed. Mostert (2003) explheedievelopment and effectiveness of
the institutions in 35 case studies concerningriirdigonal freshwater resources, with a wide
geographical spread and a wide variety of contekte most common topics for co-
operation in these case studies were water scanitywater allocation, followed by water
pollution, shipping, hydropower development, flaugli fisheries and boundary issues. The
case studies suggest that the development of ie#daternational cooperation takes at least
ten years. With some reservations, Mostert finatipcludes that a paradigm shift is taking
place ‘from national water resources developmenintegrated, participatory river basin
management’.

Box 2. Institutional arangements for the managementf the transboundary Incomati river
in Southern Africa (Hilders and Slinger 2005)

The Incomati basin is shared by Mozambique, Soutitdfind Swaziland. Already in 1983 1
Tripartite Permanent Technical Committee (TPTC) waisiaffy established, to advice the thi
governments on water use and water policy. In 2862Tripartite Iterim Agreement (TIA) o
water sharing of the Maputo and Incomati River wigmed, including the IWRM principles
the Dublin and the Rio Declaration (see section33. However, the availability, adequacy ¢
use of information appeared to be insufficientftdure decision-making.

Hilders and Slinger studied the information usagd #s influence on the functioning of t
TPTC. A water management body would function well wht can develop effective ai
efficient water sharing rules and operate fiystem accordingly. A number of problems
underlying causes were identified, among whichtutal and language differences, differen
of perception, lack of stakeholder involvement,itpl commitment and capacity and a w
mandate of the international decision-making body.

Hilders and Slinger concluded that the functionafgthe TPTC could be improved by b
improving the international institutional structuaed improving the perception each coul
holds of the other countries. Furthermote tanalysis indicates that when designing
international institutional structure the sogiolitical interface is as important as informat
flows to the water managers.

3.1.3 International principles

There are several principles for (transboundariggrated water resource management or
river basin management established in internatiagatements. The most important ones
are presented below.

In 1992, the International Conference on Water dmad Environment was held in Dublin,
Ireland to serve as the preparatory event, witlpeesto water issues, to the Rio United
Nations Conference on Environment and Developm&he principles as developed in
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Dublin are the key concepts to integrated and sibe water resources management with
an emphasis on demand driven and demand orientgdagies and with decision-making

at the lowest possible level (ICWE 1992; UNCED 2p& (Savenije and van der Zaag

2000)). The principles are (ICWE 1992):

= Fresh water is a finite and vulnerable resourcegmsal to sustain life, development and
the environment;

= Water development and management should be based pearticipatory approach,
involving users, planners and policy-makers akeails;

= Women play a central part in the provision, manag@rand safeguarding of water;

= Water has an economic value in all its competingsuend should be recognized as an
economic good.

The UN ECE Convention about the Protection and ddsSeransboundary Watercourses and
International Lakes was adopted in 1992 in Helsiiitkie objective is to strengthen national
and international measures aiming at protection aodlogical sound management of
transboundary waters. The principles that the @&t the convention agreed to follow are
the ‘precautionary principle’, the ‘polluter paysaneiple’ and the ‘sustainability principle’
(UN ECE 1992).

The 1997 UN Convention on the law of Non-navigationJses of International
Watercourses strengthens the Helsinki Conventiaorellver it stresses as key principles the
‘reasonable and equitable use of water resourced’ the obligations ‘not to cause
significant harm’, ‘to cooperate’ and ‘to regulargxchange data and information’ (UN
1997). However, the vague formulation and the la€kmethods, guidance and specific
provision have hindered the application of theseggules in practice (Gooch, Hoglund et al.
2002).

The UN ECE Convention on Access to Information, IRuParticipation in Decision-
Making, and Access to Justice in Environmental Btattwas adopted in 1998 in the Danish
city of Aarhus at the Fourth Ministerial Conferenire the “Environment for Europe”
process. In 2001 seventeen states had ratifiecCtimvention and the Convention entered
into force. The Convention links environmental tigyland human rights by acknowledging
the right for all citizens now and in the futurelie involved in sustainable environmental
development. It ensures to all citizens ((UN ECR8&)9n (Frijters and Leentvaar 2003)):

= The right to access to environmental information;
= Public participation in environmental decision-nraki
= Access to justice in environmental matters.

A last agreement to be mentioned here is the Earop¢ater Framework Directive (WFD),
which has a large impact on RBM in Europe. The psepof the WFD is manifold, but the
main idea is to reach ‘good water status’ by 20d&ing the natural geographical and
hydrological unit for the management organisatimssead of the former administrative or
political borders (See further section 6.1.2).

3.1.4 Transboundary policy implementation

A major problem of joint water management is thhe tactual implementation of
international policy has to be done on the natioregional or local level. Therefore, the
efficiency is dependent on the legitimacy in theswpf a number of different actors in the
participating countries, like municipalities, sthkéders and citizens. Another major risk is
that politics in other issue areas can come intoflcd with water management aims.
Integrated water resource management is aimetabaced prioritisation between different
objectives. Public participation and communicati@pproaches to manage governance
networks have become important tools to deal viids¢ problems.
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3.1.5 Transboundary water management in Europe

With respect to transboundary management in Eur@msch and Hoglund et al (2002)
conclude that agreement in literature can be famthe following points:

= There are severe environmental problems in thegeam transboundary waters;

= Knowledge about the environmental condition is imigat to convince decision-makers
and the public of the seriousness of the problem;

= Cooperation is a prerequisite for solving environtakproblems;

= A solution has to involve an integrated approaath @erceive the entire river basin as an
entity of management;

= The involved parties have to share information laaemonise databases;

= One of the most important tasks of a joint comroissis the collection and
dissemination of scientific information.

The examined literature however disagrees on the:

= extent to which citizens should be involved in thenagement process;

= measures that should be taken to reach the goalusthinable water management
(market-based tools versus community-based tomhs);

= tasks that a joint commission or river basin autii@hould have.

Gooch and Hoglund et al finalise their literatuepart with some reflections on a more

cooperative, effective and democratic managemetranSboundary waters in Europe. They
state that cooperation processes are not only l@sedtionality (interests), but also on the

participants’ perceptions of the problems and ttieeoactors. A process characterised by
communicative rationality deals with both ratio aoerception and therefore the (policy)

outcome of such a process has a good chance &gitenkate in the eyes of the participating

actors.

3.1.6 Involving donors in Transboundary RBM

In many basins (e.g. in developing regions) transbary cooperation is initiated and
financed by international donors. Although theitergs limited, it can still be significant.
Donors can (Mostert 2005):

= support the conclusion of an international treaty;

= support the resolution of the underlying issues@othote action on the ground;
= support social, economic and / or political chamgthe basin;

= provide continuing support after conclusion of greement.

The instruments that can be used include exchahgepertise, capacity building, provision
of capital (e.g. loans), financial support for dfiecactivites and direct intervention (e.g.
mediation). Although information about the effeetiess of donor involvement in
transboundary RBM is scarce, Mostert (2005) fortadasix recommendations for effective
donor involvement:

1. Effective donor involvement starts with a criticasessment of the motivations and
capacities of the donor himself;

Donors should build on developments within the hasid promote ownership;

All stakeholders should be involved, not just ‘etat In absence of interest, public
participation can however not be imposed;

Past experiences should be evaluated to learn #imiueffectiveness;

Donors should regularly reconsider the suitabityheir activities in a basin;

Plans, evaluations and reviews should be publishettie Internet to facilitate learning.

2.
3.

o gk

16



E
- Overview previous research

3.2 Transboundary information management

3.2.1 The role and use of information in transboundary waer management

Nilsson (2003) reviews various existing models tinaty be used for understanding the role
and use of information in transboundary water manant and assesses the information
management in three transboundary water regimé&auiope. Three categories of models
and approaches to information management are fagghtinformation management models
(e.g. the DPSIR framework) can be used for managind assessing different types of
information; information cycle models explain theoguction and communication of data
from a producer/sender perspective; and the thialp of approaches focuses on the
communication between (different types of) actors.

Nilsson applied models from the first two categetie explore information management by
the international water commissions for Lake Nedisieake Constance and the Elbe River.
All three commissions have an expert or technieajpective. Because of that, the need for
and collection of state and environmental impadormation (elements of the DPSIR-
framework) dominate. Although Nilsson agrees wieimer Zaag and Savenije (2000) that
gathering and sharing such information is a basipirement for sharing a transboundary
basin, she emphasizes that integrated water mamsgeaiso requires other types of
information. Nilsson refers here to an experimemstady that demonstrated the need for
information about driving forces, pressures angaases (See Timmerman, Gooch et al.
2003). Another similarity is that the commissionsaimy use passive channels for
communication with stakeholders and the generalipuBesides these similarities there are
also some differences in information managementhm three basins. Only the Elbe
commission acknowledges the information needs @estolders and the public and as a
result communicates most actively with these partfidoreover, the collection of (different
types of) information is performed most systemdlijcan the Elbe basin. This can be
explained by the assumption that the greater nuroberater users in the Elbe basin poses
higher demands on the management of different tyfeimformation and puts a higher
pressure on government to generate reliable infoomaAdditionally, the Elbe commission
has been established most recently, in responssevere pollution, and has the most
extensive mandates. It should be noted that the Elbthe only river case study. Lake
management may be easier to some extent as th&ieswshare the same problem, whereas
in river management there often is an upstream-dto@eam inequality in problems and
possibilities to deal with them. This could very lwke the underlying reason for the
differences in information management (Timmermath laangaas 2004).

Considering the requirements of IWRM and the WFDjs$dn recommends basin
commissions to take the information needs of stakighns and the public into account, to
develop more participatory approaches to commumicaith them and to balance
information collection by focusing more on drivifigrces, pressures and responses. This
advice does however not fit to (developing) basimmissions (e.g. in Africa and Asia) that
only have very little influence on actual RBM.

3.2.2 Environmental information in European transboundary water
management

Information management has been one of the fomesaf the Mantra East project and the
research on this topic has resulted in a book @anta articles about environmental
information in European transboundary water managgfTimmerman and Langaas 2004).
The editors completed the book with some genematlosions clustered along the lines of
the framework of the classical temple as develdpedGavenije and van der Zaag. These
conclusions are summarised below.
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In the political pillar the use and communicatidniformation between decision-makers
play a central role. Information can influence dami-making in many ways. First of all,
information can be used in a rational way. A secuiglv is that information is used, but
rationality is bounded by the fact that differebple value information in a different way.
People interpret information based on norms, vahres beliefs. A third view on decision-
making is the social-practice model, according tuclv the dominant societal norms and
values are the main drivers for people’s behavéma not information.

In the process of transferring information, theteom and the appreciation of information as
well as the power connected to the possession fofnmation play a role. A common
understanding of a situation and common intera#gedr cooperation, because building
mutual trust diminishes the role of power.

The production of information and the communicatiogtween consultants, scientist or
experts and decision-makers is part of the pilfatechnical cooperation. The information
cycle provides an analytical framework for inforioatproduction, but does not support the
flow of information through the river basin managarprocess. In information production
the focus needs to be shifted to 1) determining gbal of information production and
dissemination, 2) determining the informational deef the relevant actors, 3) accounting
for differences between countries in technicaligbiind the approach to the production and
dissemination of information, 4) integrating simildisciplines on different sides of the
border and 5) thinking of presentation in the disisation of information (e.g. using GIS).

The legal framework sets the context for institaéib actors and is the driver for the

behaviour and the professional activities of thaswrs. The behaviour of an institutional

actor can be rational, bureaucratic or politicati®al behaviour leads to an orderly use of
information, bureaucratic behaviour to a proceduraé and political behaviour to a

disorderly or strategic use. Differences in typésnetitutional behaviour on either side of

the border can hinder cooperation. This situatian lbe caused by differences in historical
and cultural background created in the contextdiffarent legal framework.

Transboundary commissions are necessary for caomeran transboundary river basin
management. Transboundary commissions, howeven bfive a technical bias, limited size
and abstract level of thinking. Public participatie needed to incorporate public concerns
at the local level, and in participatory procedsd#isaccess to information is required for all
participants.

The classical temple is based on the integratiomaoibus spatial and temporal scales and
integration of various disciplines. Indicators che defined and quantified to enable
decision-making on such dissimilar scales. Integrgiroblem assessment should from the
start be an effort of joint disciplines, and theador preparation — ‘to ensure that the right
problem is addressed in the right way’ — cannab\Eremphasised.

The roof of the classical temple, sharing of inétional water resources, requires that
common goals are set. If sustainability is preféras a goal, the diversity of functions of
water resources should be taken into account, wtgghires public participation and full

access to information for the participating parti€she technical/scientific bias of

commissions however hinders involvement of stakadmsl and the public. Another major
hindrance to the practice of transboundary coojmeras the fact that downstream problems
are often not of direct concern to the upstreamrmtgu

The conclusions can be summarised by the statethant‘information production lags
behind developments in water management’. Somectspbat hinder production of
improved information are (Timmerman and Langaa200

= strong disciplinary boundaries;
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= insufficient consideration of information needs agwhls of information dissemination
prior to information production and reluctance ofaas to participate in processes aimed
at this consideration;

= differences in institutional behaviour that hindeoperation between institutions; and

= insufficient tuning of organisational structureghe needs of the external environment.

And even though information production may be inwexd) the use of information will still
be limited because of (Timmerman and Langaas 2004):

= different valuation of information by people withssimilar beliefs, values, norms and
cultural habits;

= insufficient access to information for all actors;

= jnsufficient communication channels; and

= jnsufficient coordination between different levalsd scales.

3.3 Existing guidelines for transboundary management

There are a lot of guidelines for river basin mamragnt and integrated water resources
management. In this section only those that focuransboundary aspects are presented. It
is difficult to identify specific methods, tools techniques that are exclusively suitable for
transboundary management. However, institutionhéform of river basin commissions
are widely recognised to be beneficial for transtatary management. Moreover, there are
many tools or methods for information managemeudtdecision-making and also many for
involving the public or stakeholder in these preess

Several authors recommend concrete actions orgtest to enhance transboundary river
basin management. These actions and strategiebevBummarised below. Factors that do
trigger transboundary cooperation but cannot bdigpms management instrument, like
natural disasters and political revolutions, ardtma from the list. Because some of the
sources reviewed here were also explored in thetfsl&tast project, some of the previously
stated conclusions might be repeated in the list.

First of all, the case studies on which the lessoeie based are described in short, to give
an idea of their validity for other cases:

= Van der Zaag and Savenije (2000) studied casesunopEé and Africa that were
presented at the Maseru conference of 1997 and cvealusions that are considered to
be of a more general nature.They conclude thatllfinone can observe that the process
towards sharing of international rivers may berapdrtant as the result, and that this
process is one of continuous learning. Basin osggditins in EU and SADC could
benefit from each other's experiences, and quitkemearning process [...]. A next step
could involve the exchange of technical expertistwien basin organisations, for
instance through twinning agreements’;

= Huisman and de Jong et al (2000) studied transkayyraboperation in the basin of the
Rhine and Meuse and the North Sea. They conclueie #fticle with the notion that
‘history and experiences of the international coapen in the Rhine basin and North
Sea area can help to recognise and analyse ttagi@ituin other transboundary river
basins and seas’;

= Marty (2001) studied the institutional and politicketerminants of efforts at managing
international rivers, and investigated and compdiesl cases (Austria — Switzerland,
India — Nepal and three cases in the USA — Mexico);

= Wolf (1998) studied the plausibility of future watevars and concluded that
‘international water is a resource whose charasttesi tend to induce cooperation and
incite violence only in the exception’. The less@msesented below are concluded from
studying 145 water-related treaties that were signehe 28' century;

19



n

Overview previous research

= Finally, Mostert and van Beek et al (1999) devetbpecommendations and guidelines
on sustainable river basin management in an expedting that was organised in
preparation of the International Workshop on RiBasin Management in 1999. The
guidelines for ‘the management of internationalerivbasins’ are included in the
overview below.

The cases that were studied in the above-mentisnetied are located all over the world.

Because most case studies were performed in Ewaogesubsequently Africa and North

America, the conclusions might be biased towardsdituation in these continents. They
might be less valid for Asia (in a strict sense thalfa does not share international basins). In
the list below the conclusions of the authors asenauch as possible combined and
furthermore the points on which the authors disagaee indicated. The conclusions are
structured in the categories formal actors, infdriaetors, agreements (law and policy),

information management and financial aspects. Tweclasions have been used in the
development of criteria to evaluate AM in transbaany basins (See section 4.3).

A. Formal actor network

Al. Adequate capacities

The cooperating countries should all have adeqtextknical capacities and negotiating
skills. Joint capacity building helps to develoggh capacities (van der Zaag and Savenije
2000).

A2. Mutual confidence
Mutual confidence is the only basis for successtdperation and the development of trust
requires small steps (Mostert, van Beek et al. 1Bfegisman, de Jong et al. 2000).

A3. Dispute amelioration

Water dispute amelioration is as important as &sd tostly than conflict resolution. Early
cooperation requires that incentives are made cseiffily clear to the riparian countries
(Wolf 1998).

A4. International river basin commission

The presence of an international river commissisnbeneficial for both information
management and for negotiations (Dieperink 199&grhational commissions are almost
indispensable for international basins located arenthan two states and advisable for many
basins located in two states (Mostert, van Beekletl999). Marty is also in favour of
linking administrations. The UNECE Water Conventidd992) also foresees the
establishment of joint bodies as one of the malicles for transboundary cooperation.

A5. International river basin authority

International river basin authority with decisioraking authority and enforcement powers
can be practical for performing specific operatidasks, like restoration of water quality or
operation and management of infrastructure (Mqgstert Beek et al. 1999).

A6. Cooperation between river basin organisations

Cooperation and mutual support between river bagjanisations are important means of
strengthening river basin management. Twinningnisngortant form of such cooperation.
Cooperation is most effective between organisatibas have some similar characteristics
(Mostert, van Beek et al. 1999).

A7. Interdisciplinarity

Because water is by nature an interdisciplinarpuese, the attendant disputes can only be
solved through active dialogue among disciplinestilutions have to be developed that
support this interdisciplinarity (Wolf 1998). Mostend van Beek et al advise to establish a
multilateral interdisciplinary forum to develop geal principles and minimum standards for
the sustainable management international rivenbkasi
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A8. Downstream initiatives
Downstream parties often have to be alert and igee&d convince upstream parties of the
need for cooperation (Dieperink 1998; van der Zaad) Savenije 2000).

A9. Account for differences between countries

In transboundary water basins, activities on compaiion and information are much more
important than in the national context, as infoliorais exchanged across different legal and
institutional frameworks, cultures and languagesnetimes with different problems and
issues (Gooch, Stalnacke et al. 2006).

B. Informal actor network

B1. Public involvement

(Nongovernmental) stakeholders and the generaligpshbuld be involved, although this
may take a lot of time initially, to support coopton and enlarge the acceptation of
proposed measures (Huisman, de Jong et al. 200@y 2201).

B2. Active stakeholders
Nongovernmental actors that are confronted withrablem themselves should get active,
rally forces and commit the government (Marty 2001)

B3. International donors and banks

Donors and banks can play a positive role (Wolf 8&98lostert, van Beek et al. 1999;
Mostert 2005). Donors and recipient countries sthardordinate funding programmes in
order to ensure a coherent approach and long-telutiens (See further section 3.1.6).

C. Agreements

C1. Voluntary decisions
Only voluntary decisions by riparian states creélgebasis for sustainable cooperation on an
international level (Huisman, de Jong et al. 2000).

C2. Broad ‘playing field’

To reach agreements on transboundary issues, #ynglfield needs to be broadened,
involving other sectors than just the water sedtmigpen up new opportunities for win-win

situations (issue-linking) (Mostert, van Beek et )99; van der Zaag and Savenije 2000)
and to avoid considerable harm to the ecosystenis@ivan, de Jong et al. 2000). Marty
however seems to oppose issue linkage, becausb/tsesito ‘separate, focus and simplify’.

C3. Interests and resources

Management solutions should be adapted to interast$ resources (Marty 2001).
Conflicting interest could be overcome by issudihigy, financial compensation and
accepting less favourable agreements in the exjptthat other countries will do the same
(“diffuse reciprocity”) (Mostert, van Beek et aR99).

C4. Flexibility and adaptation

Flexibility should be provided for (Marty 2001).dPls should be updated periodically to give
the opportunity to adapt objectives and measurdise@hanging conditions and opinions in
society (Huisman, de Jong et al. 2000).

C5. Specific agreements

Agreements should be specific (Marty 2001). Paluiof the Rhine from point sources was,
however, successfully reduced by stating only arnomgoal, instead of explicit norms and
standards (Dieperink 1998).

C6. International legal principles

Treaties and other forms of international cooperashould reflect the relevant principles of
equitable and reasonable use, the obligation ngatse significant harm, and the duty to
notify and exchange information (Mostert, van Beekl. 1999).

21



=
- Overview previous research

C7. Harmonisation with policy recipient sea
Policies for river basins and policies for the pation of the recipient seas have to be
harmonised (Huisman, de Jong et al. 2000; van dag And Savenije 2000).

D. Information management

D1. Technical cooperation

Technical communication and cooperation — involvihg collection and dissemination of
information - is essential to support transboundaanagement of water resources (Mostert,
van Beek et al. 1999; van der Zaag and Savenij@)200is good to start cooperation early
in the policy process and to establish mutual intsigin the ‘facts’) (Marty 2001). Common
measurement methods and standards are importangoftution reduction (Huisman, de
Jong et al. 2000).

D2. Free access to information
Free access to essential information is essertiabtain and maintain mutual trust and
technical cooperation (Mostert, van Beek et al.919@n der Zaag and Savenije 2000).

D3. Link between policy and information

Information production is often done from a teclahigerspective with little consideration of
the needs of the users and little consideratiompmiication of information in policy making
and policy development (Nilsson 2003; Timmerman lawggaas 2005)

E. Financial aspects

El. Free markets

A system of open economic cooperation and a freesscto markets is instrumental in
facilitating the trade of ‘virtual water’, which e most powerful tool to achieve more
economic output per drop of water in arid regioren(der Zaag and Savenije 2000).

Box 3. Development of institutional framewoks for the management of transboundar
water resources (Kliot, Shmueli et al. 2001)

Kliot and Shmueli et al compared the institutiotredties and agreements) for the manage
of transboundary water resources in nine riverisaghccording @ the level of cooperation ai
commitment the studied basin can be divided inetloagegories:

= Highly commited (Colorado, Niger, Rio Grande ant&gal);
= Middle level of cooperation (Danube, Elbe and MeRpagd the
= Least cooperative level (Ganges-Brahmaputra ands)ndu

Very few of the investigated rivers corresponded the ideal model of a basimide,
multipurpose institution. Almost all showed thatrgeetition among various water users \
growing rapidly. Further consluding remarks weratth

1. Basin-wide institutions with a broad authority, such ashe Niger basin, do not alwa
succeed in managing transboundary water resoukteseas institutions with less mandi:
such as in the Mekong basin, can still become aetiye in many areas;

2. Agreemetts stating the principles for cooperation are galhempreffered and adhered
more then other agreements (such as temporaryragnt®). Furthermore, external supy
in the form of mediation, technical assistanceimaricial support can be very inéntial in
the establishment of institutions;

3. There is a need to differentiate between the fostrakture of institutional frameworks a
their de facto functioning. For instance, in theg&li basin the formal structure is well
developed, but implementation is limited.
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4 Analytical framework

In this chapter a framework for analysing transham water institutions and information
management is presented. The framework has bedrtasedress the following question:

To what extent do current regimes and current imf@ation management in the case study
basins support adaptive river basin management?

In the framework the concepts ‘regime’ and ‘infotima management’ are decomposed into
analytic elements. This allows for a comparisorthafse elements between the case study
basins. A second part of the analytical framewarksists of qualitative criteria that can be
used to indicate the extent to which a regime suppFaV.

4.1 Regime elements

In Figure 6 the analytical elements of a RBM regiamel the important relations between
them are presented in the dashed textbox. The eegimsists of water law and water policy
(the formal institutional environment), and the nia and informal actor networks
(institutional arrangements). The possible inteéoast within the regime are represented by
the small arrows in the figure.

The context (which is not seen as a part of thamepgconsists of general law, policy and
administrative structure, the general (internatippalitical climate and general social and
cultural values. The institutional context can ksedi to explain the existence and the
interactions between elements of the RBM regimesid&as by more general institutions, the
RBM regime is also influenced by other regimes tharate in neighbouring policy fields

(e.g. spatial development, economy and ecology)th@rower levels, the regime influences
operational management, which on its turn influsnte physical river basin system. All

elements of Figure 6 together form the systemghatld be able to adapt to change.

General institutional and political context
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Figure 6. Framework for analysing transboundary RBM regimes.
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To get a useful insight in the regime propertiég, four elements within the RBM regime
need to be described, including the relevant atbetween them. Important sub-elements
and interactions can be derived from the framewbat was developed to assess the extent
to which the institutions and the information mae@gnt are adaptive (see section 4.3).

A few remarks can be made about using the presamiggtical framework:

= Policy can be defined as 'ideas about objectivdsstnategies that are to be used'. These
ideas can be written down in policy documents,daut also be 'approaches' that are not
written down. Policy ideas can even be written dawdegislation, which makes the
difference between law and policy rather ambiguous;

= Because it is impossible to draw a clear line betwéhe RBM regime and general
institutions or regimes of other sectors, all imgions that significantly influence
management of the relevant issues will be includdede analysis;

= The framework as such does not represent the \wadministrative levels that might be
relevant for transboundary management. Formal sctoan be international
commissions, national governments or even region&bcal governments and law and
policy are established at similar levels. In thépart only those levels that are most
important in transboundary issues are described;

= The links with the institutional context and otheegimes can differ between
administrative levels. The overall culture in atemational regime might for example
differ from the culture in a nation that is parttbét regime.

4.2 Analytical elements information management

To be able to evaluate to what extent informaticaanagement in current RBM is adaptive,
the various stages of information management agd as analytical elements. To make the
influence of the information production on watermagement explicit, a combination of the
stages according to the information cycle and ttierination impact chain are used. The
stages that will be described are:

= Specification of information goals, needs & strgteg

= Information production (data collection and intetation);

= Communication (exchange of data and produced irdtiam);
= Information utilisation (e.g. in decision-making).

Interaction between actors that demand informadiuoh actors that can supply information is
crucial. Clear communication about goals, needs strategies requires that frames and
mental models are made explicit. Information canpbeduced by field experiments and

monitoring of the effects, or by computer simulatothat predict system responses to
management actions. The assumptions made in infamaroduction and the resulting

uncertainty in information are important resultgtod production process, but are not always
explicity communicated. Factors that might infleeninformation management are the
presence or absence of an international commuditgxperts and the coordination and
development of research and training.

To describe what information is produced, commueidand used, the DPSIR framework
can be used. This allows for identifying gaps irfoimation production. Others
characteristics of the content of information dre $patial and temporal scales and the multi-
disciplinarity of the information.
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4.3 Criteria for adaptive regimes

4.3.1 Relation between regime, information management andperational
management

The elements of AM represented in Figure 5 employeey broad view on the regime
concept. In this report a regime corresponds todteork of actors, law and policy and can
be distinguished from operational management (metgions in the physical and socio-
economic system) and the (resulting) state of yistesn (See Figure 6). Specific structures
for information management are developed as partthef regime, but information
management in a broader sense supports regimesakingndecisions and sometimes
directly supports operational management.

The idea of adaptive water management is that ti@ansystem of the regime, information
management, operational management and the physjsiém (including established
infrastructure) should be able to adapt to changingumstances. To analyse the extent to
which regimes and information management contribmuthe adaptive capacity of the whole
system, the following questions should be addressed

= To what extent can regimes adapt themselves?

= To what extent can regimes support changes in dipeaa management?

= To what extent can information management supg@mges in regimes, and vice
versa?

= To what extent can information management supgamges in operational
management?

4.3.2 Criteria for adaptive management

Figure 5 and discussions at the kick-off meetinghefNeWater project in Osnabriick, 17-19
January 2005, have been used in the design of aratignal framework to answer these
guestions, as well as the guidelines for transbagndver basin management as described
in section 3.3. The framework, as presented in& abkonsists of five groups of criteria and
for each criterion of a few specific indicators.€eTimdicators are not meant to be exhaustive
but are meant to help to ‘score’ regimes on théea. Scoring will necessarily be
qualitative.

4.3.3 Relation between criteria

The transition from a traditional to a more adaptimanagement regime can take decades. It
would be interesting to see whether some of théer@i mentioned in Table 1 are
preconditions for achieving others criteria. It danhypothesised, for example, that criteria
like ‘Flexible measures, keeping options open’,pExmentation’, ‘Actual implementation

of policies’ can only be reached in a situatiorwinich an appropriate legal, organisational
and financial structure have been established tifitztion of typical stages of change in the
transition towards adaptive water management wauldble a better assessment of the
extent to which regimes and information managenagt adaptive. Moreover, it would
provide insights in the actions that are requiedreate good preconditions for progress in
the transition towards more AM in a given situation
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Table 1. Framework for assessing to which extent réges and information management

support AM
CRITERIA INDICATORS
A. Formal and informal actor networks
1. Cross-sectoral co- Sectoral governments actively involve other govesntsectors
operation Co-operation structures include government bodizs different
sectors; many contacts generally
Conflicts are dealt with constructively, resultiimgnclusive
agreements to which the parties are committed
2. Co-operation between Lower level governments are involved in decision-imgloy higher
administration levels  level governments
Co-operation structures include government bodizs different
hierarchical levels; many contacts generally
Conflicts are dealt with constructively, resultiimgnclusive
agreements to which the parties are committed
3. Co-operation across  Downstream governments are involved in decisionintaly upstream
administrative governments
boundaries International/ transboundary co-operation structénast (e.g. river
basin commissions); many contacts generally
Conflicts are dealt with constructively, resultiimgnclusive
agreements to which the parties are committed
4. Broad stakeholder Legal provisions concerning access to informati@mtigipation in
participation decision-making (e.g. consultation requirementsl) @rtess to courts
Co-operation structures include non-governmenglediolders
Non-governmental stakeholders actually contribatagenda setting,
analysing problems, developing solutions and takliegjsions (“co-
production”)
Non-governmental stakeholders undertake parts/ef hasin
management themselves, e.g. though water usecgiagsns
Governments take stakeholder input seriously
B. Legal framework
5. Appropriate legal A complete and clear legal framework for water nggmaent exists
framework (with sufficient detail)
Policies have to be reviewed and changed periddical
6. Adaptable legislation Laws and regulation can gdml changed
Water (use) rights can easily be changed / arpermhanent
C. Palicy development and implementation
7. Long time horizon Solutions for short term problesiosnot cause more problems in the

(far) future (20 years or more)

Already now preparations are taken for the (fatjirfe (20 years or
more)

Table continues on next page
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Continuation from previous page

8. Flexible measures, Measures taken now or proposed for the near fatoimgot limit the
keeping options open range of possible measures that can be taken fattigture and are
preferably reversible.

9. Experimentation Small-scale policy experiments falkee/ are financially supported.

10. Full consideration of  Several alternatives and scenario’s are discussed

ossible measures . .
P Alternatives include small and large-scale andcstmal and non-

structural measures

11. Actual implementation Plans and policies are actually implemented

of policies Policies are not dogmatically stuck to when thesegmod reasons not

to implement policies, such as new and unfores&enrmstances and
new insights

D. Information management

12. Joint/ participative Different government bodies are involved in settimg TORs and
information production supervising the search, or at least consultedrjii@es, surveys etc.)

Idem for non-governmental stakeholders

13. Interdisciplinarity Different disciplines are inlved in defining and executing the
research: in addition to technical and engineesirignces also for
instance ecology and the social sciences

14. Elicitation of mental Researchers allow their research to be challengetilieholders and
models/ critical self-  present their own assumption in as far as theypwasere of them
reflection about

assumptions Research results are not presented in a an aattaitvay, but in a

facilitative way, to stimulate reflection by thekeholders about what
is possible and what it is they want

15. Explicit consideration Uncertainties are not glossed over but communic@tefihal reports,
of uncertainty orally)

16. Broad communication  Governments exchange infoonatnd data with other governments

Governments actively disseminate information and tlathe public:
on the Internet, but also by producing leafletsptih the media, etc.

17. Utilization of New information is used in public debates (andoisdistorted)
information . L .
New information influences policy
As to the issues on which See under B.
information should be
produced, communicated
and utilized: see under C.

E. Financial

18. Appropriate financing Sufficient (public and private) resources are aldéd

system Costs are recovered from the ‘users’ by public privhate financial

instruments (charges, prices, insurance etc.)
Decision-making and financing in one hand

Authorities can take loans and depreciate thegtasto facilitate
efficient use of resources and replacement of aisset

27



-
- Overview case study basins

5 Overview case study basins

5.1 Introduction and overview

In this chapter a short introduction to the mairarelsteristics of the NeWater basins is
presented, including an overview of the most presg¢iransboundary) issues. The sections
are largely copied from the basin reports writtgntlie research partners in WorkPackage
1.3. The studied basins are the Amu Darya, Elbe@d@ma, Nile, Orange, Rhine and Tisza
(See Figure 7).

Table 2 gives an overview of the main charactessaf the NeWater basins. The largest
basin studied (Nile) is more than fourty times amyé as the smallest (Guadiana) and
variations in the discharge are of the same orfleragnitude. River lengths vary from about
800 to about 3,500 km and the number of ripariamtiées varies between two and ten. In
the Amu Darya, Orange, Guadiana and Nile riverrb#se problems are mainly related to
water scarcity, whereas in the Elbe, Rhine and arlipallution and floods are central

problems.

Figure 7. Location of case study basins of the NeWé& project
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Table 2. Overview of characteristics and issues ime NeWater river basins

Basin Basin River Countries (% of basin Average Main river/water users Main issues
Area Length area) discharge at
(10°km?)  (km) mouth (m?s)
Amu > 300 2,540 Tajikistan 2,400 Irrigation for agriculture ~ Water availability / allocation
Darya Afghanistan (mainly cotton, wheat and Environmental degradation /
(part of Kyrgyzstan rice production) Salinisation
Aral Sea Turkmenistan Hydropower (increasing) Drying up of Aral Sea
basin) Uzbekistan
(Iran)
Elbe 140" 1,094 Germany (64%) 850 Industry Pollution / water quality
Czech Republic (36%) Agriculture Floods
Austria (<1%) Domestic use Water availability
Poland (<1%) Navigation
Guadiana 67 778 Spain (83%) 80 Agriculture Water availability / allocation
Portugal (17%) Domestic use Agricultural / industrial contamination
Industry Fragmentation by dams
Nile 3,038" 6,695 Sudan (64%) 3,500 Agriculture Water availability / allocation
Ethiopia (12%) Hydroelectric power Erosion and siltation
Egypt (9%) generation Ecosystems
Uganda (8%) Dams
Tanzania (4%)
Kenya (2%)
Congo (<1%)
Rwanda (<1%)

Burundi (<1%)
Eritrea (<1%)

Table continues on next page

! Based on Wolf, A. T., Natharius, J. A., Danielsdn,J., Ward, B. S., et al. (1999). "InternatioRaler Basins of the World." Water Resources Develept 15(4):
387-4217.

29



n

Overview case study basins

Continuation from previous page

Orange 948 2,200 South Africa (6096) 952 |Irrigation Water availability / allocation
Namibia (25%) Environmental demands (Interbasin) water transfers
Botswana (13%) Power generation Droughts
Lesotho (2%) Industrial and domestic
use
Rhine 198 1,300 Germany (54% 2,200 Navigation Pollution / water quality
Netherlands (17%) Agriculture Floods
Switzerland (14%) Industry
France (12%) Power generation
Austria (1%) Domestic use
Luxembourg (1%) Waste water disposal

Belgium (<1%)
Liechtenstein (<1%)

Italy (<1%)
Tisza 157 966 Romania (47%) 766 Agriculture Floods
(part of Hungary (29%) Industry Water availability / droughts
Danube Slovakia (10%) Pollution / water quality
basin) Ukraine (8%)

Serbia-Montenegro (6%)

2 Estimation based on a figure displaying the disgtat a downstream location at http://www.ngdario/soesa/nsoer/issues/water/state2.htm#rivers

% Based on Coordineringscomité Rijn (2005). Intdomatal stroomgebiedsdistrict Rijn - Kenmerken, bideting van de milieueffecten van menselijke attiten en
economische analyse van het watergebruik (Deel éverkoepelend deel, stand 18-03-05). RapportagedaaBuropese Commissie inzake de resultaten van de
inventarisatie conform de Richtlijn 2000/60/EG Vagt Europees Parlement en de Raad van 23 oktol®€r 120 vaststelling van een kader voor communaitair
maatregelen betreffende het waterbeleid (Artike{2)51e gedachtestreepje).
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5.2 Amu Darya (from Kranz, Interwies and Vorwerk 2005)

5.2.1 Basin description

The Amu Darya situated in Central Asia is the latggbutary in terms of run-off to the Aral
Sea. The basin is divided into high mountain aofdke Pamir-Alai-System and desert areas
of the Turan Plain that consists of the Kzylkumetes the East and the Karakum desert in
the West. The basin borders in the North on theit}gtlateau, which drains to the Caspian
Sea. The length of the Amu Darya is 2,540 kilonsefrem the river source of Pyandj — the
main tributary to the Amu Darya — to its delta. Té@chment area covers more than 300
thousand square kilometres.

The head rivers Pyandj and Vaksh originate in thgh hmountains of Kyrgyzstan and
Afghanistan. The Vaksh comes from the Alai in Kyzgtan and joins the Pyandj which is
coming from the Pamir at the Afghan-Chinese bordéerwards the river continues its way
under the name Amu Darya. At Termez, the bordey bietween Afghanistan and
Uzbekistan, the river leaves the high mountainBarhir, enters the desert plain of Karakum
and then flows down to Turkmenistan. Upon returnimgyzbekistan the Amu Darya finally
ends in the Delta downstream of Nukus in the Autooes Republic of Karakalpakistan.

The Amu Darya Basin is a typical endorheic badid¢es not drain into the sea/ocean but
into a 'land-locked' system) under arid conditiombe climate is continental with cold
winters and hot summers. Precipitation rates viaaynf100 mm per year in the desert plains
to 2000 mm in the high mountain areas. Most ofa¢er of the Amu Darya derives from
the high mountain glaciers of the Pamir-Alai-Systerile the desert plains that cover about
two thirds of the basin do not contribute signifitamounts of water. In the opposite, the
evaporation rate is very high in the plains and rilrer loses most of its water through
evaporation, infiltration and withdrawal for irriian. High water levels occur twice a year
in April/May and June/July. Water shortage occuesmy in March. The largest water share
of the river originates in Tadjikistan (72.8 %),.646 of Amu Darya water comes from
Afghanistan and Iran and about 8.5 % of the watéorimed in Uzbekistan (CAWater 2005).
The largest tributaries are Kafirnigan, Surkhandaagd Sherabad from the east and Kunduz
and Koksha from the west. The Amu Darya has anaaeemater flow of 70-80 cubic
kilometres (ca. 2,400 ¥s) per year.

The Amu Darya is the river with the second higtsestiment load in world after the Huang
He in China. Thus the river bed in the plains i$ viery stable. The steadily shifting river
created the unique Tugai-forest landscapes whidbriumately almost disappeared due to
human overexploitation of the forests in the lasttary. In the Amu Darya Basin the most
territories with favourable natural and economiaditons for irrigated farming are located
far from the river.

Riparian states to the Amu Darya are Tajikistangh@histan, Kyrgyzstan, Turkmenistan,
Uzbekistan and to a very little share Iran. Whilgilistan, Kyrgyzstan and Afghanistan are
mountainous countries, Turkmenistan and Uzbekistandominated by desert plains. All
countries are landlocked with a low population dgnand a share of rural population well
above 50 %. All these countries highly depend aicaljure in their economies even though
especially Uzbekistan is also rich in fossil fuatgl other mineral resources. The main crops
in the desert plains are cotton, wheat and in lagial areas rice. All these plants are highly
dependent on irrigation. Cotton is the most impadrtexport good and cash crop in this
region.

31



n

Overview case study basins

v, s Hazakhstan

Uzbekistan

e

Turkmenistan

T H
TN,

ré‘ Auﬁ”tz;é’é_%m g‘f.‘:f% ; ;

Figure 8. Map of the Amu Darya basin

5.2.2 Main issues

Water is the most important natural resource int@&Asia. The region is highly dependent
on agriculture and most of the cultivations needjation. The semi-arid to arid conditions
of the region create a high potential for watercita Thus sustainable water management
is a major challenge in the socio-economic deveklmnn the Amu Darya Basin. The Aral
Sea cannot be excluded from the analysis of tramshary issues in the Amu Darya basin,
as the water management policies in the river bhaaire direct repercussions on the lake,
with problems culminating here in many instanceste€ basic issues for (transboundary)
water management can be identified:

Water allocation schemes in the basin, with higkepital for conflict among the newly
independent, riparian states. In the Soviet peiifdastructure was built to serve the needs
of the entire Aral Sea basin. In many cases, itriratire located in one state was planned
for the benefits of other states. The operatioagponsibility and provision of maintenance
for transboundary water infrastructure are nowigpdte. The upstream countries only use a
little share of the surface water economically, thet downstream countries Uzbekistan and
Turkmenistan use over 80 % for their productiondsed he expansion of the generation of
hydropower in upstream countries is conflictinghwitigation needs;

Gradual drying-up of the Aral Sea, with huge adeesecio-economic and environmental
effects throughout the entire region. Today, watgthdrawal for irrigation purposes
amounts to 90 % of the water flow of the Amu Daryis development resulted in a
decrease of the water discharge to the Aral Sedimalt) to its desiccation;

Environmental degradation, with an increase in land water salinisation. These problems
are mainly related to inefficient and wasteful wateanagement schemes and have negative
impacts on many different sectors.
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5.3 Elbe (from Raadgever 2005a)

5.3.1 Basin description

The Elbe originates in the CzeBliessengebirgand has a length of 1,094 km, of which 367
km is located in the Czech Republic and 727 in Genyn(IKSE 2005). The river basin
covers an area of nearly 150,000%kand is in size the fourth basin of Middle-Europbout
two third of the basin is located in Germany, aboog third in the Czech Republic and a
negligible part in Austria and Poland. The basinere different geographical regions from
middle mountain ranges in the west and south gelflatlands and lowlands in the central,
northern and eastern part of the basin (UNEP GRID52 The larger tributaries are the
Labe, Moldau/Vlatava, Mulde, Saale and Havel. Therage discharge at the mouth of the
river into the North Sea is 850%ms, varying from about 3,000%s after snowmelt in spring
to about 150 ris in late summer (Nienhuis, Chojnacki et al. 20@®out 25 million people
live in the river basin and the biggest citieshe basin are Berlin, Hamburg and Prague. A
map of the Elbe basin is presented in Figure 9.

The river is used for various purposes. The basinsists for 25% of original forest and from

the cultivated land 74% is used as cropland and 24%eveloped land (Nienhuis, Chojnacki
et al. 2000). The industrial sector withdraws thyést amount of river water (about 70%),
followed by the agricultural sector and the watéhdrawals for domestic use of about 1.8
million people (both about 15%) (Kliot, Shmueliat 2001). The Elbe has been navigable
by commercial vessels since 1842 and provides goritant trade link between the North

Sea and Prague. The river is linked by canals @éo@brman industrial areas and to Berlin.
The Elbe-Lubeck Canal links the Elbe to the Bafiiea (UNEP GRID 2005).

The Czech part of the Elbe contains many weirs lzardages, whereas the German part is
almost free from these constructions. The only Germweir can be found at Geesthacht,
near Hamburg, which forms the artificial limit dfe estuarine, tidal brackish environment.
The port of Hamburg is one of the largest port&umnope (Nienhuis, Chojnacki et al. 2000).

5.3.2 Main issues

Compared with other areas of Europe, in the Elsinb&ater availability per inhabitant (680
m3) can be considered extremely low. The low wateilability has always been a problem
(UNEP GRID 2005).

In the period between 1959 and 1989 the Elbe wasabrthe most heavily polluted large

rivers. After the German reunification in 1989, erajuality improved because most heavy-
metal emissions from point sources in eastern Geymeere shut down and a beginning was
made with effective municipal and industrial wastater treatment (Nienhuis, Chojnacki et
al. 2000). The (relative) importance of the pothatiproblem can be illustrated by the fact
that the International Commission for the Protecwd the Elbe was established with water
quality management as the only purpose. More rictre Commission also has also started
a working group on flood management.

The disastrous floods in august 2002 in the Ellwearts of the Danube basin have strongly
shifted general attention to the flooding probléka.a result of the flood in 2002, 38 people
died and the economic damage is estimated $9 bililoGermany and $3 billion in the
Czech Republic. The rainfall in the Elbe basin inglist 2002 exceeded most previously
measured rainfall amounts and intensities. Duelitbate change the intensity of rainfall
and, as a result of that, the frequency of extrewants are expected to increase (Becker and
Grunewald 2003). Implications for the Elbe regiae atill unclear, but the need to take
proper flood management measures is strong.
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In general, implementation of measures is in tHeeHasin is slow due to lack of finances
(Kliot, Shmueli et al. 2001).

The most obvious differences in perception of watanagement between Germany and the
Czech Republic originate from upstream-downstre#ferdnces and from the institutional
and economic differences between the former ‘Eastend ‘Western’ Europe. Although
since 1989 the differences are decreasing, thestdlia major development gap between the
Czech Republic and Germany (Kliot, Shmueli et &802). The former East Germany has
developed faster than the Czech Republic, buttiyetoas developed as the Western parts of
Germany.

Figure 9. The Elbe basin (UNEP GRID Europe 2005)
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5.4 Guadiana (from Timmerman and Doze 2005)

5.4.1 Basin description

Portugal and Spain share a total of five wateraair3he Guadiana River, runs through

Spanish territory, then enters Portugal and finglisns into an estuary bordering the two

countries. The Guadiana catchment is one of tlge$arhydrographical basins of the Iberian

Peninsula, covering 66,800 knof which 55,200 kimn(83%) are in Spain and 11,580 (17%)

in Portugal. The length of the river Guadiana i8 K and the average discharge is about
80 nt/s. The River flows westward through south-cerfjghin and southeastern Portugal to
the Gulf of Cadiz and the Atlantic Ocean (Cosmeysaoet al. 2003; UNEP GRID Europe

2005).
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Figure 10. The Guadiana basin (UNEP GRID Europe 2005)

5.4.2 Main issues

Having sufficient quantity of water is of major @mmn in the Guadiana basin. The semi-arid
climatic conditions of the basin affect availalyiliif adequate quantities of water. The main
problems within the river basin are the overexpkiin of the aquifers in the Upper River
Basin through the large extractions for agricultwse, the agricultural contamination and
the fragmentation by dams (Cosme, Sousa et al.; 2008F 2003b). This section will first
discuss the water quantity problems in the GuadRimar basin and next describe the water
quality problems.

Water quantity problems

Water storage on a large scale is necessary asuligral irrigation is a major end-user of
water in Spain and Portugal, and water for agnizalis especially high in demand in spring
and early summer. Agriculture accounts for over 4if%the total amount of water used in
Portugal, and over 60% of that used in Spain (Gad2@d4). In the Spanish part of the
catchment agriculture, and particularly spray atign, is the sector with the highest water
demand. The large consumption, together with thesigeity of an extremely irregular
regime of volumes, is at the root of overexplogatand shortage of resourcé&sis situation

is even worse due to deficiencies of water netwarld to inadequate handling and planning
of the water resources. The problem of overexgioitanot only affects agriculture, but also
the water supply of numerous municipalities. Clienahange and socioeconomic changes
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are expected to increase the pressure on the liligjflaof water. On the Portuguese side,
irrigation and cattle farms suffer from reducedwoés coming from Spain. In years of
drought serious difficulties arise in the satisiattof even the minimum water necessities.
Agricultural use faces serious problems relateduaranteeing the minimum supply needs
(Cosme, Sousa et al. 2003).

One of the most frequent applied solutions to theewater shortage problem and protection
against floods is the construction of artificial tetlareservoirs; there are 1,824 dams in the
Guadiana river basin. Still, there is no nationalregional policy or strategy addressing

dams. Existing policies address the need for eactosto be taken separately (agriculture,
energy production, domestic supply, etc.) and daewognise the negative impacts of dams
in the ecosystems or in the overall river basin.

Water quality problems

The needs to satisfy the basic requirements ofnwaiist be accompanied by the availability
of water of enough quality for its use for humam&amption and irrigation. The increase of
water demand and the inadequacy of water managemehé agricultural, industrial and
domestic sectors, together with the consequencdseofclimatic conditions in the river
regime, contribute to the decreased availabilityadkequate water quality. In semi-arid
regions the availability of surface water in wetipds is worsened by the increase of
pollution load and water temperature. The decredgbe river flow leads to loss of water
quality from less dilution of partially polluted wea. The main sources of pollution in the
Guadiana basin are untreated discharges, espefriafty industries and diffuse pollution,
originating from agriculture and cattle, withoutyatreatment. Big investment effort in
wastewater treatment infrastructures has been mmathe last years by the administrations
of both Spain and Portugal. In intensive agric@taones, the aquifers have a high nitrate
pollution risk (Olay, Gomes et al. 2004).

There are serious concerns related to the watdityguathe reservoirs. The main problems
that may affect this quality are: eutrophicatiomsed by the discharge of nutrients, silting
caused by accumulation of low size inorganic matednd salinisation when evaporation
exceeds precipitation. These processes cause seoastraints in the utilisation of water for
irrigation and human consumption (WWF 2003a).
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5.5 Nile (from Timmerman 2005)

5.5.1 Basin description

The geography of the Nile Basin is both distinad &aried. From the most remote source at
the head of the River Luvironzo near Lake Tangaayik its mouth on the Mediterranean
Sea, at 6,695 km the Nile is the longest rivethia world. Some 2.9 million kfrin extent,
the basin drains about 10 percent of the contirém. Nile is a confluence of the Blue Nile
stemming from Lake T’ana in Ethiopia and the Wik, stemming from Lake Victoria in
Uganda. The Blue Nile and the White Nile thank timgime to the colour of the water. The
Nile and its tributaries flow though ten countri¢gse White Nile flows though Uganda,
Sudan, and Egypt, the Blue Nile flows through BEpido while Kenya, Tanzanian,
Democratic Republic of Congo (DRC), Rwanda, anduBdr all have tributaries, which
flow into the Nile or into lake Victoria Nyanes. @lBlue Nile rises at a spring site upstream
of Lake Tana in Ethiopia, 2,150 m above sea lelie river flows west then north until it
eventually meets the White Nile at Khartoum. A fégngf 800 km is navigable during high
water. The Nile River's average discharge is al3®@ million cubic metres per day (ca.
3,500 ni/s).

322 km below Khartoum the Nile is joined by the batah River. The black sediment
brought down by the 'Atbarah and Blue Nile Rivessdito settle in the Nile delta making it
very fertile. This process historically occurrediidg the annual flooding of the Nile in the

summer months. However, the opening of the AswaghHlam in the early 1970s allowed
for control of the flooding and reduced sedimenatdts in the river as these now settle in
Lake Nasser. From Khartoum to Aswan there are afiaracts. The Nile is navigable to the
second cataract, a distance of 1,545 km. The viewet behind the Aswan Dam fell from

170 m in 1979 to 150 m in 1988, threatening Egymydroelectric power generation. The
delta of the Nile is 190 km wide (Nicol and Shali®03; Anonymous 2005; Nile Basin

Initiative 2005).

5.5.2 Main issues

Today, the Nile Basin faces the challenges of ggv@r of its riparian countries are among
the 10 poorest in the world), instability (confiah the Great Lakes, Sudan, and the Horn of
Africa), rapid population growth, and severe ennimental degradation (especially in the
East African highlands). But joint regional develmmt of the Nile offers significant
opportunities for cooperative management and dewedmt that will catalyse greater
regional integration for socioeconomic developmeangking it possible to meet these
challenges. These socioeconomic benefits will exdbe direct benefits from the river alone
(Economic Commission for Africa 2004). We will disss the main issues here.

Water use

Agricultural water use is the most important usehef water in all the Nile basin countries.

On average 85% of the water use is utilised foicaiural purposes. In Egypt and Sudan the
amount of water used for irrigation is almost ascimas the total annual renewable water
resources. Approximately one third of the totalevatbstraction from the Nile River is used

for irrigation in Egypt (El-Sebae 1989). Furthermorhe Nile River is an important source

of hydroelectric power. Several dams have beentaaried for this purpose. Hydroelectric

power will play an increasing role in water managem
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Figure 11. The Nile basin (Mason 2005).
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Erosion and siltation

Agricultural and grazing lands are being degradedugh erosion and siltation, and
wetlands and forests are being lost. Deforestadiott soil erosion can lead to increased
sedimentation and greater flood risks downstreaiilewsediments also accumulate in
wetlands and reservoirs. Also, the water qualitdeslining while pollution from urban,
industrial and agricultural sources is increasloghanisation and industrialisation often lead
to greater pollution of the Nile River and its trtaries as pollution prevention and treatment
measures generally do not keep pace with this dpaent. Increased use and improper
application of pesticides and fertilisers, espégial the large irrigation schemes in the
northern reaches of the Basin, lead to increasaaffrand pollution of drainage canals.

Ecosystems

Water-dependent ecosystems throughout the NilenBasitribute to the stability, resistance
and resilience of both natural and human systemstréss and sudden changes. In particular,
significant transboundary benefits derive from Basin’s wetlands in maintaining water
quality, trapping sediment, retaining nutrientsfféing floods, stabilising micro-climates
and providing storm protection. Key plant and adirepecies often have habitats in
adjoining countries, requiring cross-border pradcareas and other conservation measures
for effective management. For example, the Nila igrincipal flyway for birds migrating
between central Africa and Mediterranean Europe] Bile wetlands in a variety of
countries provide indispensable habitats for tHasds. Water hyacinth and other invasive
aquatic weeds have spread throughout many pattedfiile Basin, impairing the functions
of natural ecosystems, threatening fisheries artérfering with transportation. The
overexploitation of natural resource is continuiagd waterborne diseases are proliferating.
Waterborne diseases such as malaria, diarrhoehilwadzia (schistosomiasis) are prevalent
throughout the Basin and thus of major concernNile countries. Finally, the harmful
impacts of floods and droughts are intensifying¢hiOM 2001).

Dams

The Aswan High dam is an example of a dam that stare floods, although the main
purpose is to store water for water supply (e.g.ifiagation) and power generation. The
Aswan High dam can store 1.5 times the averagearftow of the Nile River (150-165
km?) in the artificial Lake Nasser and has provideuigh degree of protection to the lower
Nile simply by retaining the whole flood. At thensa time the beneficial aspects of natural
flooding — for example restoring the fertility ofie floodplain — have been lost (World
Commission on Dams 2000).
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5.6 Orange (from Kranz, Interwies and Vidaurre 2005)

5.6.1 Basin description

The river basin of the Orange is the largest whtaisn South Africa, and the Orange is the
largest river in Africa south of the Zambezi. Appr&0% of the around one million square
kilometres that form the catchment area lie in ¢dbantry of South Africa. The remainder
falls within Botswana (11%), Namibia (25%) and Lo (4%), the latter country lying
totally within the basin (Nakayama 2003).

The river originates in the Drakensberg range isotleo and stretches over 2,200 km
westwards to the South Atlantic. The Orange basiohiaracterised by extremely variable
rainfalls, ranging from around 2,000 mm per yeathie Lesotho Highlands to 50 mm per
year - and thus extremely arid climatic conditiensear its mouth, and an average annual
potential evaporation that of approx. 1,100 mmhi@ Lesotho Highlands to over 3,000 mm
in lower areas of the basin (Nakayama 2003).

The main tributaries of the Orange are the Caledtmal and Vaal rivers; further
downstream the Orange receives water from the HestbMolopo and Fish rivers. These
rivers usually fall dry during several months o thear, and the same has happened to the
Lower Orange during severe droughts. The Orange dothave extensive floodplains or a
significant delta. Only in the downstream area ¢hare low-lying areas with fertile land
which is suitable for irrigation.

The climatic variability within the Orange Basin opuces large differences in the
distribution of water resources within it. Botswafa instance, whilst having a large area of
the country within the basin, does not actuallytabate runoff to the Orange: within living
memory the Molopo ‘tributary’ has not contributedyasurface runoff to the main river
(Nakayama 2003). Meanwhile Lesotho, constitutinty @ of the basin area, contributes
approx. 45% of its runoff. South Africa dominatls basin in terms of land area and runoff
contribution. Namibia contributes about 4% to tosalface runoff, and as downstream
member of the country, faces a relative scarcityater resources.

In terms of water use, the situation in the basin be described as follows: irrigation
dominates water use with 54%, contrasting with 1886 that goes towards environmental
demands and the 2% provided to urban and indusisi&l The remaining 34% is accounted
for by evaporation and run-off to the ocean throtigérs and canals.

5.6.2 Main issues

Water availability, and hence water allocationpiisbably the main transboundary issue in
the region. Of the four riparian states of the @mRiver Basin, three belong to the driest
countries in the Southern African Development ComityuNakayama 2003). South Africa,
for example, faces a water deficit in 11 of its\dter Management Areas (a deficit being
defined as water requirements exceeding water abiliiy). In the northern parts of the
country, both surface and groundwater resourcesneaely fully developed and utilised.
Growing industrialisation and urbanisation, as vesllpopulation growth, will place further
demands on water resources unless corrective nesagre taken (GEF 2005).

Namibia has an extremely arid climate, a high levkelater stress and absolute water
scarcity. In the arid southern parts of the countine main development potential lies in
irrigation and Namibia is interested in an expansid the irrigated surface. As well as
agriculture, industrial uses, mines, and a propagasl field power station are activities
Namibia would like to support through a new watesarvoir on the lower Orange River,
which would give the country increased assurancipply (Nakayama 2003; Heyns 2004).
Being the downstream riparian, Namibia dependsantSAfrica in these matters.
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Figure 12. Orange River Basin and riparian states

With an aridity comparable to Namibia's and a watemand which is expected to double in
the next 15-20 years, Botswana faces a situatiowaiér resources under high level of
stress. The country realises that augmentatiortsointernal water resources through the
utilisation of internationally shared supplies (terrivers and perhaps transboundary
aquifers) will become extremely important over tiext decade (GEF 2005).

Lesotho, in spite of not facing water stress, ddase distribution problems: the
concentration of population and industry does mmhade with the availability of large
gquantities of water (GEF 2005). The main transbamndssues for Lesotho, though, are
water transfers, which can be both within the OeaBgsin and to/from other river basins.
South Africa plays a dominating role in developthg Orange River system, which include
a series of complex inter-basin transfer schemeste@tly, the extension of the Lesotho
Highlands Water project, as well as a wide arragtber possible water transfers (e.g. from
Lesotho to Botswana and from Botswana to SouthcAfriare being considered, and the
importance of water transfers in the region looks t® grow in the future (Turton and
Henwood 2002; Heyns 2004).

Droughts are an important issue for all countrigthiw the basin. South Africa, as the
country most dependent on the water of the OrarigerRis especially affected, but has
some reaction capacity thanks to the extensive daghand the existence of water transfer
infrastructure (Nakayama 2003). In spite of thatrekly high amount of rainfall, droughts
and desertification are also an issue for Lesodispecially in the southern districts of the
country (African Development Bank 2003). Botswanad aNamibia are clearly very
vulnerable to droughts, due to their water resaisteess.

Water and energy issues are linked in the basicoimplex ways. The thermal power
generation in the South African Gauteng area requa lot of water, which is obtained
largely from water transfer schemes. More than 80%6 South Africa’s electricity
requirements are met through the resources of ted {principal tributary of the Orange),
and water is also supplied from the Vaal to som#éeflargest gold and platinum mines in
the world, as well as to production activities e of the world's largest coal reserves
(GEF 2005).
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5.7 Rhine (from Raadgever 2005b)

5.7.1 Basin description

The Rhine has a length of 1,300 km, of which 800i&mavigable. From the source to the
mouth, the river consists of the High Rhine, UpRé&ine, Middle Rhine, Lower Rhine and
Rhine delta. Important tributaries are the Aareckée, Main, Moselle, Saar and Ruhr rivers.
The average discharge at the mouth is 2,288, rand the river has favourable hydrologic
characteristics and a favourable flow distributomer the year that explain why it became an
important traffic link (Huisman, de Jong et al. RBpOBesides for navigation, the river is used
for domestic and agricultural water supply, indusgincl. water cooling), waste water
disposal, hydropower generation, fisheries, re@eand other purposes. The Rhine basin is
spread over an area of almost 200,000 k@oordineringscomité Rijn 2005). Although
topographically the Meuse is part of the Rhine maisi European politics - and also in this
report - it is treated as a separate basin. TheeRbasin is shared by nine countries.
However, the Rhine basin area in Liechtensteirly léand Belgium is negligible and the
basin area in Austria and Luxembourg is also sn@adirmany (54% of basin area), the
Netherlands (17%), Switzerland (14%) and Francéd)1&hare the larger parts of the basin
(Coobrdineringscomité Rijn 2005). About 60 millioegple live in the Rhine basin (Huisman,
de Jong et al. 2000). A map of the Rhine basimasgnted in Figure 13.

5.7.2 Main issues

Although each country has some temporal and spptiablems, in general the Rhine-
countries have sufficient resources to meet aitifagte needs for water (Hendriks 1996;
Nunes Correia 1998). Considering the historical aomdrent policy agenda, the main
problem in the Rhine basin is pollution and a ‘geedond’ is flooding.

In the 1960’s and 1970’s the Rhine was heavilyyted and was even called the ‘sewer of
Europe’. After a lot of effort — including transhmdary cooperation — the Rhine is currently
one of the cleanest rivers in Europe (e.g. Vervegifd Douglas 2000). Because point
discharges have already been reduced very strotigyurrent effort is aimed at reduction
of non-point discharges (e.g. of nutrients fromi@gdtural areas) and at restoring ecology in
the rivers and floodplains.

According to recent research on climate changegreefloods and droughts are expected to
occur more often in the Rhine basin. Even now, higér discharges and floods take place
regularly (e.g. in 1995 and 1998). After yearsmafréasing the height of embankments, other
types of measures, like creating more room for tiver, are considered. Moreover,
increasing attention is paid to upstream and dawast effects of measures, which triggers
transboundary cooperation.

To a much lesser extent there are concerns abgaissible increase in the number and
severity of dry spells. In extreme dry years wéteels can become to low for (fully loaded)

navigation, the drinking water and energy supplycértain areas can encounter serious
problems and agricultural yields may decrease. bl\@e when flows decrease, water

quality problems (including high water temperatieften arise.

Some countries are confronted with specific prolsldéracause of their position in the river
basin. The main problem in the upstream countnesz8rland and France is pollution from
non-point sources. For example, a lot of nutridnsn agricultural sources end up in the
Swiss lakes. Germany is a large country that hase@ with the whole spectrum of
(upstream and downstream) problems concerning waedity and water quantity. The main
water management issues are therefore pollutiotradamd flood protection (from river and
sea water). The more downstream parts of the basin confronted with problems
originating from the more upstream parts of tharbddpstream pollution, deforestation and
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paving increase problems in the downstream partth@fbasin. The Dutch government

therefore has always tried to stimulate internatiaooperation. Typically Dutch problems
are desiccation and sea level rise.

Figure 13. The Rhine basin (UNEP GRID Europe 2005)
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5.8 Tisza (from Becker 2005)

5.8.1 Basin description

The Tisza river basin (TRB) originates in the Cén@an Mountains in the territories of
Romania, Slovakia and Ukraine and is the largest @18 kmi) among the 15 sub-basins of
the Danube Basin (801,463 RmThe Tisza has a length of 966 km, flows throdhé
Pannonian flood plain of eastern Hungary and jtiiresDanube in Serbia-Montenegro. The
river can be divided into three main parts:

= The mountainous Upper Tisza in the Ukraine (iniclgdhe tributaries of Romania);

= The Middle Tisza in Hungary, receiving the tribugar Bodrog and Sajo from the
Carpathian mountains in Slovakia and Ukraine arel $zamos, Koros and Maros
draining Transylvania in Romania,;

= The lower Tisza downstream of the Hungarian-Serliiarder, where it receives the
Begej and small tributaries through the Danubedi€anal system and joins the
Danube between Novi Sad and Belgrade.

The TRB is characterized by a high diversity ofdseape, fauna and flora with a significant
number of nature protected areas, wetlands andnadtparks (Burnod-Requia 2004). The
total population living in the river basin is ovikt million people.

The mean discharge at the confluence with the DaigiB66 s, ranging from 371 is to

a 1% peak discharge of 3,867%/sn(Schnellmann and Heimhofer 2002; ICPDR 2004).
During the 18 and early 26 century, the former huge floodplain was drained dikes
were constructed with 84% loss of the floodplaid 82% of the river length was regulated.
About 60% of the upper TRB gets more than 1,00@0up,600 mm precipitation annually.
This means, that heavy flash floods are commorpiing and summer, causing enormous
inundation in the vast lowland areas. In recenty#ae sequence of major floods increased.

Table 3. Characteristics Tisza basin for each count (REC 2002; Burnod-Requia 2004)

Country Area Fraction of Fraction of  Number of
(km?) country area  basinarea  inhabitants
(%) (%) (millions)
Ukraine 12,734 2 8 1.30
Romania 72,636 30 47 6.10
Slovakia 15,250 31 10 1.67
Hungary 46,222 50 29 4.13
Serbia and 10,376 10 6 0.81
Montenegro
Total 157,218 100 14.01

5.8.2 Main issues

The Tisza region (with exception of Serbia and Moegro) is characterized by economic
stagnation, creating a high pressure for economi@lidpment (REC 2004). The decline of
the heavy industry, an agricultural crisis aftecet®ia of intensive, exhausting large-scale
farming resulted in a high level of unemploymer,ta 30 % in the Slovak and Romanian
territories (FAO 2003; Burnod-Requia 2004). Poveatyd increasing social and ethnic
tension is becoming an increasingly important igeude North-Eastern Tisza basin. Better
integrated land use and water management couldnperiant tools to avoid increasing
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inundation and soil degradation and therefore &ffeelements for sustainable development
for the region.

As a result of the political and economic changesng the last 20 years, agricultural and
industrial production has significantly dropped ulieag in a generally reduced
environmental pressure. However, many industrigéssi but also the lack of fully
implemented municipal sewage treatment, continubeteerious pollution and accidental
risk spots. In summary, there are significant emvinental and social concerns in the basin
related to:

= excess and shortage of water, almost simultaneauslygiven year;

= frequent landslides in the upper part of the TRB thudeforestation;

= hazards of diffuse and point source pollution amdhier pollution accidental industrial
“hot spots”;

= (different phases of economic development and futsustainable agricultural and
industrial potentials.

In the last 30 years, the Tisza region has beerctaid by some 115 flood events. During that
time, the strength and the number of floods hasimaously increased, with two particularly
severe events in 1998 and 2001. In the Hungarigroptéhe Tisza, canalization of rivers for
irrigation purposes led to repeated severe floochadge. 2.4 million people live in dike
protected flood plain areas, constituting 23% eflttungarian country (www.ovf.hu).

Although the Pannonian plain is very suitable fgrieulture, the average precipitation is not
sufficient for intensive cultivation, and water @& ncies and droughts occur regularly. The
implementation program of retention areas is cared to provide a solution for both
problems.

The surface water quality is mainly affected byusitial and municipal pollution, as well as
agricultural run off. Serious temporary water quyafiroblems are still caused in tributaries
(mainly Hungary, Romania, Serbia-Montenegro) as oasequence of deficiencies in
municipal sewage treatment system. Mining, petharaical, cellulose industry and crude
oil and gas pipelines traversing the TRB are sigaiift spot sources risks.

Table 4 summarizes the key issues as expressediszg Tountry representatives in a
multilateral seminar 2003 (FAO 2003).

Table 4. Key water management issues in the Tisza&in countries (FAO 2003)

Country Key issues

Ukraine Flood management, International Cooperat@rod Agricultural Practice,
Implementation WFD

Romania TRB management with ICPDR (Coordination)tai/aupply and sewage
treatment, Water quality improvement, Ecologicabrestruction

Slovakia Flood management, Water supply, EcologydBersity), Agricultural
potential

Hungary Flood management, Reforestation in the &higns, Water quality,

Reduction of contamination, Industrial developmdnt) diversification

Serbia and Flood management, Water supply, Water quality, Biedity, Navigation
Montenegro
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6  Analysis of regimes

In this chapter the regimes in the different NeWadtasins are described and compared.
Because a full description of the regimes can dirdze found in the basin reports (Becker
2005; Kranz, Interwies and Vidaurre 2005; Kranzetwies and Vorwerk 2005; Raadgever
2005a, 2005b; Timmerman 2005; Timmerman and DoB520ahis chapter only concerns

general characteristics and remarkable similardied differences between the basins. Only
when larger pieces of text are copied from therbesgports references are included.

This chapter is structured as follows. First thgime elements law, policy, formal and
informal actors are described, then interactionsvéen these elements and finally the
institutional changes that occurred in the receadt.pBecause it was not possible to find
information on all the topics for all the basinspg gaps exist in the description.

6.1 Law

6.1.1 Multilateral and bilateral agreements

In Table 5 an overview is presented of the maineagrents about the basin-wide
transboundary cooperation in the NeWater basinshdtuld be noted that only a very small
part of the multilateral agreements are represergnd that in fact the legal and
organisational structures are much more comprehemsid complex.

It appears that basin-wide cooperation startedquéaitly early in the Rhine basin. Already
in the 19" century commissions for the specific functions igation and fishing were
formed. Furthermore, the International Commissionthe Protection of the Rhine against
pollution (ICPR) was established much earlier thh@ basin organisations in the other
NeWater basins, which all started after 1990. Huently established forms of cooperation,
e.g. in the Nile and Tisza basin, are still focngsbn creating trust and commitment and are
not ready yet to substantially address water manageissues. Nevertheless, in all basins,
except for the Guadiana, organisations for cooerdtetween (nearly) all riparian countries
exist.

Another difference can be noticed between theaing&ims of on the one hand the Elbe and
Rhine commissions and on the other hand the Amuwd)a®range, Nile and Tisza
commissions. The former were founded with onedhiiim (protection against pollution),
which was broadened during operation, whereasatterlhave a broader set of goals from
start. In most basins many bilateral agreements véggned decades before basin-wide
cooperation structures existed. In the Nile basirekample many bilateral agreements were
signed in the 1®and 28 century, concerning river development and watecation.

Table 5. Main agreements for international cooperabn in the NeWater case study basins

Basin Agreement (year) Signatories Content

Amu Agreement on co- Kazakhstan, Lead to establishment of Interstate Water

Darya operation in the Kyrgyzstan, = Management Coordinating Commission

(Aral Sea mga_nag_ement, Tajikistaq, (IWMC.C)., later referred to as.the. Interstate

Basin) utlllsanpn and Turkmgnlstan, Comm|s§|on for Water Coordination (ICWC),
protection of Uzbekistan responsible for the short and long-term water
interstate water development and allocation planning, water
resources (1992) quality control, conservation and

environmental protection.

Table continues on next page
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Amu Agreement on the Kazakhstan, Establishing the interlinkages of the various
Darya institutional structure Kyrgyzstan, institutions and aiming to streamline their
(Aral Sea of inte_rna_tional basin Tajikistan, areas of respons_ibili_ty. The IFAS, ICWC and
Basin) organisations (1996) Turkmenistan, the Basin Organisations Syr Darya and Amu
Uzbekistan Darya emerged as the main institutions in
managing transboundary regimes.

Elbe Convention onthe  Germany, Established International Commission for the
International Czech Protection of the Elbe (ICPE). Contracting
Commission for the  Republic, EU parties agreed to cooperate in the ICPE to
Protection of the Elbe prevent the pollution of the Elbe and its
(1990) drainage area. At present also flood and

ecological issues.

Guadiana  Albufeira Convention Spain, Agreement that establishes minimum flows at
(on Co-operation for Portugal specific river sections during normal
Protection and precipitation years. The agreement also covers
Sustainable Use of cooperation in the promotion and protection of
Portuguese-Spanish good surface/groundwater conditions, water
River Basins) (1998) quality management, coordination of pollution

prevention and information exchange.

Nile Nile Agreement for ~ Sudan, Egypt  Agreement aimed at gaining full cdrenal
Full Utilization of utilisation of the annual Nile flow. Created the
Nile waters (1959) legal foundation for allocating water between

the two countries before building the Aswan
High Dam (66% for Sudan, 34% for Egypt).

Nile Nile Basin Initiative =~ Congo, Established Nile-COM (to replace Tecconile),

(NBI) (1999) Uganda, with the ultimate goal to provide a peaceful
Rwanda, means to reduce conflict in the Nile Basin.
Ethiopia, Aims to develop water resources in a
Burundi, sustainable and equitable way, ensure efficient
Sudan, water management / use, ensure cooperation
Kenya, Egypt, and joint action between riparians, target
Tanzania poverty eradication, promote economic

integration and ensure implementation.

Orange Southern African Include Provides objectives, general principles and
Development Botswana, specific provisions that reflect best-practice
Community Protocol Lesotho, concerning shared watercourse legislation.
on Water Resources Namibia and Addresses conflict-resolution, establishes a
(1995) & Revised South Africa. framework of general co-operation and
SADC Protocol on provides framework for specific shared
Shared Water watercourse agreements in the region (several
Resources (2000) river basin organisations have been formed

referring to the protocol).

Orange Establishment of the South Africa, ORASECOM is empowered to serve as the
Orange-Senqu River Lesotho, technical advisor of the parties on matters
Basin Commission Namibia, relating to the development, utilisation and
(ORASECOM) Botswana conservation of the water resources of the
(2000) Orange River Watercourse System

Table continues on next page
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Rhine Treaty of Bern (1963) Switzerland, International Commission for the Protection of
France, the Rhine from Pollution (ICPR) formally
Germany, established. At present also flood and

Luxemburg, ecological issues.
Netherlands,

EU (added
later)
Tisza Danube River Include all Aims to strengthen international cooperation
Protection Tisza in the Danube river basin and ensure
Convention (1994) countries and sustainable management and use of its waters.
EU
Tisza Memorandum of All Tisza Intention to intensify the cooperation and to
Understanding (2004) countries bundle the different efforts (economic, social,

water related) and partners/supporters (UNDP
GEF, ICPDR, the EU Commission, FAO).

6.1.2 EU legislation

EU legislation is described separately becauséneflarge influence on four of the seven
studied basins. The European Union uses differgpest of legislative instruments.
Directives are binding only to the result to beiaehd by the member states to which they
are addressed, but not to the means to reach tbssks. The Water Framework Directive
(WFD) of 2000 has been and will be very influential the organisation of water
management in (among others) the Elbe, GuadianagRimd Tisza basin. The purpose of
the WFD is manifold, but the main idea is to reapbod water status’ by 2015, using the
natural geographical and hydrological unit for thenagement organisations instead of the
former administrative or political borders. If meemnbstates share a river basin, they are
obliged to establish an international basin distitd if a basin is shared with non-member
states, the member state should try to establishdomtion to achieve the objectives of the
WFD (European Parliament 2000; Gooch, Hoglund et2@D2). Furthermore, the WFD
requires new spatial and temporal scales of pdlieyelopment and implementation and
public participation. All Rhine, Elbe and Guadiatwuntries are, except for Switzerland, all
member states of the EU. In the Tisza basin Hungaxy Slovakia are member states,
Romania is a candidate and Ukraine and Serbia-Megte are non-member states. The
national laws of all member and candidate state® lta be adapted to comply with the
WEFD.

6.1.3 National law

Within the Orange basins large differences exisvben the national water laws. In Lesotho
water law is rather outdated and spread over nhelthets. It does not take IWRM into

account. In South Africa water law is rather conhgresive and combined in one newly
developed Act. It supports decentralised water mament. Namibia is currently in the
process of transfer between multiple old water Aatsl one new, integrated water bill
(Kranz, Interwies and Vidaurre 2005).

National laws in all Amu Darya countries refer twe tallocation of water resources. The
more progressive legal frameworks include pollutiprevention and transboundary
cooperation as well. Implementation of the legabvigion is however in many cases
problematic.

In the Guadiana basin, both countries are adaptiany law to European requirements. In
Spain the Water Act has been revised in 1999 amdrAasin Authorities have been set up.
In Portugal water law is rather outdated and, altjio since June 2005 foreseen in the
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National Water Law, administrative units for wateanagement do not yet coincide with the
river basins.

The content of national water laws in the Rhine &flde countries is very similar. All
countries use a combination of permits and chatge®gulate abstractions and polluted
discharges and strive for cost recovery of specifater management activities from the
beneficiaries of these activities. Furthermore, adinership and user rights are strongly
regulated by government. There are also some diftas in law. The German legal
framework is for example more comprehensive ankt tigan the others. Furthermore, the
federal states Switzerland and Germany have aa el of legislation. Until 2001 Czech
water law reflected the centralised, socialistigimee, but in 2001 new Act was adopted,
which complies with the EU requirements and préssimodern financing mechanisms.

6.2 Policy

6.2.1 Multilateral policy documents

In Table 5 an overview is presented of the mainicgodocuments for river basin
management in the NeWater basins. As the overvievaw, this overview is far from
complete.

The Aral Sea Basin Programme, the Tisza Environatdhiogramme and parts of the Nile
Shared Vision Programme (SVP) are aimed mainly tatngthening transboundary
cooperation by building trust and improving indiitmal capacity. Other policy documents
are directed at specific issues (e.g. pollutionpdis or water scarcity): the Rhine Action
Plans, the Elbe Action Programmes, the RSAP-IRWM garts of the SVP include
agreements about the selection of measures andipdaof their implementation. For
management of the Guadiana no transboundary polisy been formulated at all. The
countries of the European Union are currently ia grocess of developing River Basin
Management Plans, which are required accordinge{FD.

Table 6. Main policy documents for River Basin Mangement in the NeWater basins

Basin Policy document Content & implementation
(signatories, year)
Amu Aral Sea Basin Contains practical projects to be implemented etrégional
Darya Programme (ASPB) level for stabilisation of the Aral Sea at a susdhie level,
(5 central Asian socio-economic development of the affected areas,
states & donors, management of the water resources of the Amu Damgathe
1994) Syr Darya and installation and strengthening ditimsons

for planning and implementing these measures. Ragio
institutions are responsible for the implementatibthe
programme. First phase (almost) implemented in 1997

Elbe Action Programme Aimed at reducing polluted discharges by commusiitie
Elbe (ICPE industries and diffuse sources, ecological recoeéry
Ministers floodplains and improvement of biotope structuned a

Conference, 1995). development of Elbe water quality. Additional poliggals,
which were stated by the ICPE after 1995, are flood
protection and implementation of the EU WFD. Pregra
implementation is made, according to progress tspor

Table continues on next page
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Elbe

Guadiana

Nile

Orange

Rhine

Rhine

Tisza

Flood Action

Contains a broad package of measures aimed atingdhe

Programme the Elbe threat of flooding in a step-by-step approach \20il5. It

(ICPE Ministers
Conference, 2003)

No transboundary
policy established

Shared Vision
Programme (SVP)
(Nile-COM, 2001)

Regional Strategic
Action Plan for
Integrated Water
Resources
Development and
Management
(RSAP-IWRM) (all
SADC members,
1998)

Rhine Action Plan
(RAP)

(ICPR Ministers
Conference, 1987)

Action plan on
Flood Defence
(ICPR Ministers
Conference, 1998)

prescribes, retaining precipitation, maintainingnagning
flood plains, identifying former flood as flood pre areas,
reviewing the option of reclaiming areas as flotalns,
creating additional retention polders, improvinged, raising
awareness, improving preparedness and establistohant
joint flood warning system. A first report on the
implementation will be elaborated at the end of2200

n/a

The SVP comprises eight projects, working both oagional
and national level. The projects involve appliedrting,
transboundary environmental action, regional pavaete,
water for agriculture, water resources planning and
management, confidence-building and stakeholder
involvement, socio-economic development and benefit
sharing. A separate project has been set-up togtiren the
basin-wide institutions and coordinate the impletagon of
the SVP.

Defines 31 projects addressing the problems coresidmost
pressing, grouped within 7 general areas. Aredsdeaiver
basin management, public participation and inforomat
acquisition, management and dissemination. A nuraber
these projects are of relevance for the Orangenpasi
addressing capacity building, stakeholder participa future
developments and management options. The RSAP-IVRM i
mainly financed through international donor orgatians.

The riparian countries committed themselves to thiew of
return of the salmon in the Rhine by 2000 and te s
measures to reach this vision. Measures incluéeestnorms
for pollution loads, stricter reporting, stricterfsty
prescriptions and management of non-source pafiutio
Implementation has been quite successful.

The goal of the Action plan is to improve the préitat of
people and goods from floods in combination with goal of
ecological improvement of the Rhine and its floadlps. The
executed measures consist of retention of pretimitand
river flows, technical protection measures, preicaaty
measures and improvement of flood warning systems.
Implementation will be monitored after each phase.

Tisza Environmental The main aim is to reduce the pollution risks angdrevent

program (Tisza
country
Environmental
ministers, 2001)

transboundary pollution. The plan includes the tgpment
of the legal and administrative framework of co@pien and
public involvement and is based on the short termard
multilateral projects that can be financed fromelasources,
on the long term on projects which require inteioral
financial support.

6.2.2

Implementation

The initiative and the (financing of) the implematidn of the policies is not in all described
cases the task of governmental bodies in the &padountries. The RSAP-IWRM in
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Southern Africa is initiated and largely financeg dionor organisations and also the Tisza
River Basin Sustainable Development Program wasaied by donors. However, when
transboundary cooperation is initiated and finandsd international donors, without
commitment of the national governments, an imparsaipport base for the implementation
of measures is missing. Therefore, donor initisiaee mainly aimed at building trust and
creating communication and cooperation betweenntt®nal governments. Furthermore,
financing by donors produces the need to adjusispia the changing agendas and priorities
of the international donor community. In the Nil@range and Amu Darya basin the
influence of external donors on transboundary nesoumanagement is (or has been) very
significant. Although many positive developmentyvddeen established, supported by the
donor community, most laws and policies includeyaygneric goals, and concrete steps to
ensure their implementation are often lacking.

In the Rhine and Elbe basin the national governsarg responsible for the initiatives and
for the implementation of the measures that wereetjupon in the transboundary policies.
These transboundary strategies are incorporatedaiional policies. Implementation is
checked periodically.

6.3 Formal actors

6.3.1 National governments

The key governmental actors in the basins are thgonmal ministries for water or
environmental management. They make the decisitmmgitatransboundary as well as
national management strategies. Differences betweeuontries in the degree of
centralisation, the way of dealing with water maragnt problems, but also in language and
culture can make transboundary cooperation a comjalek. Additionally, differences of
opinion might occur within a country. In many cougs different ministries are stakeholders
in water management issues. The national officeleghtions in the ICPR for example
include two to four different ministries or servicérom each country. Because of their
different perspectives, ministries of the same tgumay have differing interests. For an
overview of the national ministries involved in RBiM the NeWater basins, the reader is
referred to the basin reports.

6.3.2 Basin & supra-basin organisations

In all NeWater basins, except for the Guadianarhake riparian countries cooperate in a
certain form on the scale the basin. The estaldisinganisations at the scale of the basin are
the:

= Basin Water Management Organisation (BVO) Amu Dagyabedded in the framework
of the Interstate Commission for Water Coordina(i@WC) for the Aral Sea basin;

= [nternational Commission for the Protection of Hibe (ICPE);

= Nile Council of Ministers (Nile-COM), Technical Adory Committee (Nile-TAC) and
secretariat (Nile-SEC);

= QOrange-Sengu River Basin Commission (ORASECOM);

= [nternational Commission for the Protection of Rigne (ICPR).

The Tisza basin is part of the Danube basin, ircvithe International Commission for the
Protection of the Danube River (ICPDR) is the maternational operating actor. The Tisza
sub-basin does not have its own transboundary lmagamisation, although in size the basin
is comparable to the Rhine and Elbe basin. In 2@®4ever, the Tisza countries agreed on
the intention to intensify the cooperation and tandile the different efforts and
partners/supporters.
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There is no international basin organisation esthéltl for management of the Guadiana. In
the framework of the Albufeira Convention, Spaird &ortugal have however established
the ministerial Conference of Parties, in chargealitical issues, and the joint working
Commission for the Implementation and Developmehtthe Convention (CADC). A
number of Working groups and Sub-commissions atarea¢n the Guadiana basin and
several joint studies have been executed. Howéguiat, management is yet to be achieved
(WWF 2003a, 2003b).

In the Amu Darya and Orange basin, river basin misgdions have been established, but the
regimes are strongly embedded in a larger institati framework. The Amu Darya is part of
the larger Aral Sea Basin. The ICWC and the Intional Fund for the Aral Sea (IFAS) are
the main institutions operating at the Aral Searbésvel, and they work strongly together
with the BVOs Amu Darya and Syr Darya. The mainiéssin the transboundary cooperation
in Central Asia are that implementation of basilevagreements is lacking due to a variety
of reasons and that the former Soviet Union watanagement approaches have not been
adapted sufficiently to new circumstances. Anotiveilak spot is that Afghanistan as an
upstream country has largely been ignored so faudeessful integration of Afghanistan is,
considering its development path and increasingewatsage, crucial for achieving
sustainable water management.

The development of transboundary cooperation in @mnge basin, including the
establishment of the ORASECOM, has been strongben@ent on the cooperation in the
South African Development Community (SADC). The GB2COM as a fully functional
river basin institution is still in an emerging t&t@nd massive donor involvement is foreseen
for the coming year, in order to speed up the meee On the scale of the continent formal
actors exist as well, like the African Ministeri@buncil on Water (AMCOW), which was
established in 2002 and is intended to be the Bigpelitical body in relation to water
management in Africa.

Conceptually, the international basin organisatitingt were established are important
structures for information exchange and sharedareleand often also offer a platform for
(periodical) meetings between the responsible natiaministries. The transboundary
cooperation between the national governments isefie likely to be better with the
existence of transboundary commissions. The orgtois tasks and responsibilities of the
transboundary commissions do however vary strobglyveen the basins under study, as
well as the implementation gap. The first periodcobperation is often aimed at finding
proper organisational and communicational strustared focusing on technical cooperation,
to develop mutual trust. The Nile-COM, ORASECOMWC and to a lesser extent also the
also the ICPDR are currently in such a situation.

In the framework of the ICPR and the ICPE policgammendations are prepared and
proposed to the involved ministries at periodicahisters’ conferences. It took however

many years before these kinds of tasks could kextafely executed within the framework

of the basin commissions.

In Europe the European Union is an increasingly ortgnt actor, influencing water
management in the Elbe, Guadiana, Rhine and Tsgi@.bThe member states have to adopt
the rules that are formulated in the WFD and o#mtironmental directives.

6.3.3 Bilateral cooperation

In the Orange basin some interesting bilateralitiitgins have been established. The
Lesotho Highlands Water Commission (LHWC) is thaifional organisation co-ordinating
and supervising the South African and Lesothiarionat institutions working on the
Lesotho Highlands project. The other relevant eratinstitution in the Orange basin is the
Permanent Water Commission (PWC), formed by Namiid South Africa in 1992
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(replacing the Joint Technical Committee createdi987), and its mission is to advise both
governments on the development possibilities ofLitwver Orange (the section of the river
that forms the border between both countries) (Krémerwies and Vidaurre 2005).

6.3.4 Regional and local cooperation

Except for the national governments and the basiewommissions, regional and local
governments often are important stakeholders irewatanagement. In particular in the
more decentralised countries in Europe, commitneéntegional and local governmental
levels, even in transboundary issues, is necessaysure that measures get implemented.
An example of a transboundary regional cooperaiothe German-Dutch Working group
on flood management. This Working group is a regiaooperation to which the Dutch
province of Gelderland and the Germamnd Nordrhein-Westphalia are the main
contributors, but also higher and lower governmieleieels are involved. In federal states
like Germany and Switzerland the national level masch less sovereignty and the
additional adjustment is needed betweenltieder respectivelyCantons In Germany the
Landercooperate in water management at the federal Ievthle LAWA and at basin level
in the ARGE Elbe and the FGG Elbe.

6.4 Informal actors

6.4.1 NGOs

A great number of NGOs are active in RBM. Therbasvever a large difference in activity
between the NGOs in the NeWater case study basinghe Rhine and Elbe basin
stakeholders can be characterised by a high dedreeganisation. The interests of water
user groups are represented by many organisatikasindustrial associations, navigation
commissions and agricultural associations. In paldr the number of nature organisations
is very large. In the Rhine basin the water sumgagtor has even established a basin wide
framework for cooperation (the IAWR), which is angasthers active in the ICPR. Although
stakeholders have knowledge of each others’ existand goals, direct interaction between
the groups with opposing interests is usually kit Citizens negatively affected by the
implementation of planned measures (e.g. reterdgmders), often organise themselves in
citizen action groups, which can be very effectimetheir resistance (Raadgever 2005a,
2005Db).

In Portugal public participation is very limitedn® of the aims of establishing the National
Water Council and River-basin Councils in 1994 wamtroduce PP. In practice NGOs do
participate in these advisory bodies, but the adfjtical (irrigation) associations and
representatives of other water using sectors do freqjuently attend the meetings
(Aquastress 2005).

In the Tisza basin a number of international NG@& many local NGOs are active in RBM.
The local NGOs often lack financial resources amglacity to have a major political impact,
but do contribute to raising awareness among cisiz®n a basin scale, local and regional
environmental NGOs cooperate in the framework @& Banube Environmental Forum.
Business in the region and local municipalitiessée be underrepresented (Becker 2005).

The lack of finances and capacity of local NGOs tmadinvolvement of international donors
and NGOs can also be found in the Orange and Amyelaasin. In the Orange basin, the
implementation of the Lesotho Highlands Water Ribjbas generated considerable
environmental and social problems, and has thusgnoeting national (mainly in Lesotho)
and international resistance. The InternationakeRiWNetwork, a respected California-based
NGO, is one of the international NGOs active in tbgion and has worked extensively with
local organisations (Kranz, Interwies and VidauB@05). In Central Asia stakeholder
organisations are still at an emerging stage. Wader associations are forming in some of
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the Central Asian states. Other interest groups ldvdee fisheries and navigation
organisations, industrial and municipal water userd environmental groups. International
donors as well as western NGOs have been stroofglyying for the strengthening of local
NGOs (Kranz, Interwies and Vorwerk 2005).

6.4.2 Donors

Several donors are active in the field of (transtolzuy) RBM. Among the most influential
are the World Bank and the United Nations (DeveleptmProgramme (UNDP) and
Environmental Programme (UNEP)). The Global Envinent Facility (GEF) is a financial
mechanism for projects and programmes for the ptiote of the global environment, of
which the World Bank, UNDP and UNEP are implemeamntigencies.

The World Bank is one of the most important intéioreal organisations that are actively
involved in development aid in Central Asia. The MdoBank’s mission to Central Asia
started quite soon after independence of the deAsian states in 1992. Together with
other international donors the World Bank and thent€al Asian Countries launched the
Aral Sea Basin Programme.

Also in the Orange region, the involvement of intdional institutions in water affairs has
been extremely significant, for infrastructure e as well as institutional development
and research. The development of transboundaryr wegaagement in the region has been
very positively influenced by this involvement. @amtly the World Bank is one of the main
supporters and financiers of a number of RSAP-IWRMjects in which also GEF is
involved. Other donors that have been involvedhim riegion are the African Development
Bank, UNDP, UNESCO and the EU.

6.4.3 Research and science

In Soviet Union times, university education hadighhguality standard and the information

exchange between scientists was well establishddenAmu Darya basin. This situation

changed with the independence of the Central Asies. While science and good

education still have a high relevance, universidied scientific institutes are often lacking

sufficient funds. Networking and information exclgaramong scientists became much more
difficult simply because travel costs could not @®vered any more. Currently, some

scientific networks still exist, but the nature thie interaction is very informal and not

institutionalised (Kranz, Interwies and Vorwerk 300

The European Commission finances many researcteqisopn (the different aspects of)
integrated RBM, like HarmoniCOP, Mantra-East, Ne®vaand FloodSITE. Furthermore,
the European Commission organises research byuitistis like the European Environment
Agency and the Joint Research Centre, which praevithelependent, customer-driven
scientific and technical support for the concepti@®velopment, implementation and
monitoring of EU policies (JRC 2005).

The scientific actors in the Elbe and Rhine arezpecate on numerous levels. The scientific
actors have developed into an active, extensivenoamity that cooperates on numerous
levels in structural or project organisations. @a Rhine basin level, structural cooperation
has been established in the International Comnmidsinthe Hydrology of the Rhine Basin
(CHR), established in 1970 on initiative of UNES@Ad WMO. In the CHR scientific
institutes from Switzerland, Austria, Germany, FEmrLuxembourg and the Netherlands
cooperate, exchange data and information and g@isdameasuring and calculation
methods.
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6.5 Interactions

A regime is a complex network structure comprisingny interactions between the regime
elements. In this section some of the interactibasveen law, policy and formal and

informal actors are described. The descriptionomu$ed on the attention of the actors to
transboundary management, the involvement of infibaators and the scientific community

in RBM and the relation of the water managemenvagk with other policy networks.

6.5.1 Attention to transboundary water management

Most citizens in the Elbe and Rhine basin only gdtention to transboundary water
management during severe problems or after capdstroevents. Examples of these
situations are the severe pollution in the 197@s%380s and the floods of 1995 (Rhine) and
2002 (Elbe). Attention of governments to transbamdwater management is more
constant, but severe events have triggered thelajgwent of international regimes. At

present, the implementation of the WFD requireg #itention is paid to transboundary
water management. In sum, history has createdvinecaess (at least of politicians) that the
riparian countries are mutually dependent in sé\aspects of water management.

In the more dry basins, like the Orange basin, mstarcity and the uneven distribution of
the resource, which have a direct impact on humalfave, have caused transboundary
water management to be an important concern fopdtidcal actors for considerable time.

In the Amu Darya basin, rivers that had been natiaivers in Soviet times became

international after the development of independstites, creating the necessity for
hydrodiplomatic relations between the countries.

In the Rhine, Elbe and Orange basin the public does pay a lot of attention to
transboundary water management. Involvement madniges in response to negative
impacts that management actions cause or are expéxtcause. In the Orange basin the
negative impacts of the Lesotho Highland Water détjtriggered public involvement,
whereas in the Rhine area the expected impactagfosed flood reduction measures (like
retention areas) recently caused a lot of citizgioa.

6.5.2 Public and stakeholder involvement

At the current stage, non-governmental actors aedpublic do not strongly participate in

water policy in Central Asia. The reaction of wateanagement officials towards the

involvement of non-governmental stakeholders ikaratceptical. Western as well as local
NGOs are by far not allowed to work completely umgred. This might be due to the

inherent fear that NGOs might effectuate a competrhaul of water management regimes,
resulting in the loss of power and influence. Ag tinternational level, there are already
explicit provisions for better addressing differgnbups of water users. The first attempts in
assuring the provision of appropriate informatiorstakeholders and the public and raising
awareness are reflected in the mandate of the |IQXY&hz, Interwies and Vorwerk 2005).

The Spanish-Portuguese Convention as well as thke @fdhe CADC is almost unknown to
the general public and even to the local admiristabodies in the Guadiana basin.
Information about the agendas and decisions ofctiramission is not available for the
public in any media (Timmerman and Doze 2005).

The NBI includes broad access to information andtigpation in decision-making,
including NGO’s. A large number of NGO’s that must involved and can possibly
cooperate in the process is identified. Broad $takr participation is therefore defined in
the initiative and several stakeholder meetingsevestablished. However vast problems still
have to be faced and the cultural and socio-ecanaetiting in the Nile Basin countries is
not fully developed to establish the initiativeit®ofull extent (Timmerman 2005).
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In the Tisza and Orange basin, public participat®also weak. This is mainly caused by
lack of public attention and lack of resources aagacity of NGOs. In the Tisza basin,
despite enabling legislation, communication and peoation between NGOs and
government remains difficult. Local NGOs are inexgeced and hampered by inadequate
funding. The fact that levels of public particimati vary greatly between the riparian
countries, increases the challenge for participatiotransboundary issues. On the Danube
River Basin level, the ICPDR is promoting publiatpapation in the planning process via
multiple information, monitoring and operating sysis. Ten organisations, including NGOs,
organisations representing private industry, angbrgovernmental organisations, have
become observers to the ICPDR and participate é¢rsid@-making and at experts meetings.
The ICPDR also developed a network of national B€alf points to ensure a concerted
approach throughout all countries (Becker 2005)thi Orange basin a situation exists in
which stakeholder participation is explicitly wish&or by the authorities but is not yet being
found on the ground. The lack of public attentignpiartly caused by lack of adequate
activities aimed at providing information and geaigrg stakeholder participation (Kranz,
Interwies and Vidaurre 2005).

In the Rhine and Elbe basin there are a lot of &ramd informal ways in which stakeholder
and the public as well as the scientific commuaity involved in water management. NGOs
are involved as observers in the working grouptheflCPE and ICPR. In the ICPR a large
group of NGOs, dominated by nature organisatioaselobserver status, but in the ICPE so
far only a few environmental NGOs became obsetvecause of the significant resources
required from the NGOs. When there are no formalsma participate, stakeholders often
make themselves heard via more informal ways,lokbbying, disseminating information to
the media etc. When the desired results are naewith in this way, juridical actions
sometimes follow, like the proceduresRéinwaterand others against the French potassium
mines. At national level various institutionalise@.g. public hearings and water
associations) and uninstitutionalised (e.g. citizaation groups) ways of involving
stakeholders exist. Sometimes public participatofimited to the legal requirements. In
other cases, citizens and stakeholders are invatraedn more then legally required. In
practice however, in many cases citizens still @gec a lack of information supply and a
lack of transparency in the decision-making proee¢Raadgever 2005a, 2005b).

6.5.3 Link policy makers and the scientific community

In the Orange basin the scientific community sh@avsrger degree of involvement than
other stakeholders. The universities and reseanshititions show a very significant

production of research on transboundary water memagt, from all kinds of perspectives.
In South Africa specifically, the importance of tiiéater Research Commission regarding
research and its close relationship with the Depant for Water Affairs and Forestry ensure
the existence of research related to the main pgliocesses. Both the amount of local
research and the interaction between the sciemififomunity and the policy makers, seem
to be adequate for the processes at hand (Kraezwlies and Vidaurre 2005).

In the Soviet Union, science was important, bummtsn function was to support the Soviet
regime’s policy. With the new political situation the Amu Darya basin, new ways of
collaboration need to be established, in ordergate a climate where scientific research can
provide information to policy-makers that allow atical examination of the issues in
question. At the transboundary level the situatisnmore promising. New scientific
institutions have been established in water managertike the Scientific Information
Centre of the ICWC. These developments are highfluenced by international
organisations calling for more transparency. Theeagents on transboundary water
management furthermore intend to support indepdndesearch in order to base
international negotiations on a sound scientifisi®éKranz, Interwies and Vorwerk 2005).
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In the Guadiana basin governmental organisationsetsities and environmental NGOs
carry out several pilot projects and research ptejéinanced by the European Common
Agricultural Policy. Result are disseminated butiem in a pro-active way (WWF 2003a)
in (Timmerman and Doze 2005)).

6.5.4 Relation water management network with other policynetworks

In Central Asia water management has been andisstifiextricably linked to agricultural
interests and specifically to the continuation often monoculture. In Soviet times, water
was provided at almost no charge in order to cedethe needs of cotton farming. The
specific actor constellation in cotton farming Iédl the emergence of certain power
structures, which partly remained functional utii¢ present day. The fast emergence of the
first international agreements is explained by thiong interdependence of water and
agricultural issues (Kranz, Interwies and Vorwetk?2).

A similar situation is present in the Orange basihere the linkage between the water
management network and other networks seems to dak,vwith the exception of the
agricultural network and to a lesser extent theggneector. The strong connection between
water and agriculture is caused by the wide expafisaigated land in the area (Kranz,
Interwies and Vidaurre 2005).

In the Tisza basin a more holistic handling of watetnagement by connecting the water
management network with the agricultural, environtakand spatial planning networks is
currently in the early stages of development. A¢ tlbe and Rhine basin level water
management hardly involves other sectors, althanghiple disciplines are involved in the
ICPR and ICPE working groups. Adjustment of wateligies to agricultural and spatial
planning policies takes place on national or lolgeels.

6.6 Institutional change

In this final section of the chapter the main chemthat occurred in the regimes and the
factors explaining these changes. Furthermorentaite is paid to the question whether
occurred changes can be characterised as sloweaative or quick and anticipating.

The Central Asian region went through a fundamepéditical change with the demise of
the Soviet Union. However, changes in the wateragament regime have only occurred
very slowly and rather reactive to the new boundamyditions. Water management during
Soviet times was highly centralistic with most dgmns taken in Moscow in the context of
the national planned economy. While the involvedigeéndependent states sought to set up
their own water management systems in order torseitieir national access to and the
availability of this important resource, transboandissues in water management, including
water allocation and water quality, emerged. Maranges in water management
approaches were introduced following the pressurg the facilitation of international
(donor) organisations and NGOs, while the impleragon of the international agreements
in practive remains limited. The most visible itgibnal change is the newly established
structure of international joint bodies set up tanage transboundary water resources. After
the initiation phase, the structure has been adaggegeral times in order to assure more
transparency and efficiency of these instituticdBeme success has been achieved in this
respect, but the necessary shift in water managepsadigms, away from a technocratic,
centralistic command and control approach towarasentesource-oriented participatory
strategy has not yet been finalised. Very domirendt conservative national government
structures, looking to maintain the old dominanéedriigated agriculture, countervail the
developments at the international level (Kranzgeiwies and Vorwerk 2005).

The institutional changes that have occurred in@henge basin seem to be the product of
two sets of political processes: the regime chandggouth Africa in the early nineties and
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the growing regional integration between Africaatss. The regime change in South Africa
provided the opportunity to rethink and readdréssprinciples behind and implementation
of political institutions, including those in chargf water management. While the new
system is still being implemented in South Afrithe positive evaluation of this reform
process may have influenced the situation in otmemtries as well. In fact, many other
countries of the region are currently reformingitheater sectors. The growing regional
integration in the framework of the SADC createdc@ntext in which international
cooperation regarding water resources has become gbaa much wider series of
cooperation efforts. These developments, in aduitm the importance of transboundary
river basins, the scarcity of water and its lingtieffect on the region’s development, have
resulted in the establishment of national and i#gonal water laws and policies, and the
creation of river basin organisations such as ORZGH. The implementation of these
policies and laws, though, has only occurred ontwly. The complex transformation
processes that are occurring at the national leagl generate a reduction of the dynamics of
international institutions (Kranz, Interwies anddslurre 2005).

The Nile Basin Initiative strategy is to cooperatiere possible, with a focus on interests
rather than only on legal positions. Environmentgbacts of macro and sectoral policies on
the Nile Basin’s land and water resources, inclgdimransboundary impacts linked to trade,
transport and migration, are poorly understood.rdtoee, in the coming years cooperation
needs to be grounded in wider development condeptiich poverty reduction is the major

driving force. Hampering factors for transboundarstitutional development might be the

different interests of the countries and their tedi economic and political capacity, which
often threatens the implementation of policies (fienman 2005).

Until recently, the bilateral relationships betwe®pain and Portugal on the water related
aspects were only based on sharing water for hietrisee generation. In November 1998,

both countries signed the Albufeira Convention untie International and Community

environmental laws. Both countries have startedtthesposition of the European Water
Framework Directive (WFD) contents for internal Bwn order to prevent the ecological

state deterioration and the pollution of surfacéensaand in recoup surface waters in order
to reach a good water condition, according to theda the WFD. These developments have
excellerated the water management developmenth@nberian Peninsula, but still a lot

needs to be done concerning implementation of beghl obligations (Timmerman and

Doze 2005).

Transboundary cooperation on the Elbe has beemenég by specific problems.The
pollution problem in the 1970s and 1980s triggetexigeneral attention, but transboundary
cooperation was not feasible due to the cold whe TCPE was established very quickly
after the end of the cold war. New initiatives tmoperation and new policy were quickly
established after the severe flood of 2002 and flmyd management concepts (e.g. creating
room for the river) were incorporated in the newigo Similar developments can be
noticed in the Rhine basin, where the ICPR wasésteed when pollution became a serious
problem. Only after serious incidents the ICPR l@mbkrogress in the implementation of
legal agreements and policies to clean the Rhide @&stablishment of transboundary
cooperation in the Rhine and Elbe basin can thusalied reactive and, dependent on the
political context, in some cases slow and in soases fast (Raadgever 2005a, 2005b). At
present, the implementation of the WFD requiresntries to cooperate on the basin scale
and requires national institutional changes. Inn@&y the most important (historical and
future) development in the institutional system Imigven be driven by this ongoing
‘Europeanisation’ (Kraemer and Jager 1998).
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7  Analysis of information management

In this chapter information management in the Nedvaasins is described. The chapter is
divided in four sections: specification of inforriwat goals, needs and strategy, information
production, communication and information utilisati

7.1 Specification of information goals, needs & strategy

A summary of the information needs, current avdlitgtof information and current strategy
to fulfil the information needs of the main transbdary formal actors in the NeWater
basins can be found in Table 7.

7.1.1 Information needs

The information needs in a basin are strongly eeldab the main issues in the basin. In the
basins in Africa and Asia and in the Guadiana hak@main driving force of transboundary
relevance is water scarcity. Therefore, informatisrrequired about (current and future)
water availability and water demand. Insight irufettrends like climate change, population
growth and economic and technological developmientsucial for basin wide planning and

management. In the Nile basin, insight in the ddmasn effects of measures (e.g.
reservoirs) is very important. In the Elbe, Rhimal &isza basin, flooding is an important

water management issue, which requires informasibaut rainfall, peak discharges and
climate change as well as socio-economic develomn¥ater quality management plays a
role in all basins (although attention to waterlijyas in some cases limited) and requires
transboundary monitoring networks.

Non-governmental stakeholders need more specifindoof information to influence the
management process. In the Rhine and Elbe basiexfmple, the shipping and industrial
sectors depend on information that expresses ¢oeinomic value and therefore underlines
their needs. The drinking water sector needs wate information about potentially harmful
substances in the river water. The public seentsat@ little information needs concerning
water management.

7.1.2 Availability of information

Without sufficient information, effective and failiscussion of the main issues leading to
realistic agreements is hardly achievable. Thugrmmation is needed on the international
level to support negotiation and decision-makingcpsses, but also on the national level to
allow the individual states to position themsel@¢sanz, Interwies and Vidaurre 2005).

In the Nile, Orange, Amu Darya and Tisza basin,atailability of information needed by

formal actors to manage transboundary water reesuis far from satisfactory. The two
main reasons for the limited availability are liedtdata collection and limited distribution of
information. Limited data collection is caused byited technical and institutional capacity
to produce relevant information, for example by ratiag monitoring systems. Limited

exchange of information is often caused by the tzat information is treated as confidential
by national formal actors in an effort to defenditlown interests.

In the Nile basin, the absence of relevant inforomatibout water quality has lead to a
situation in which awareness of downstream impiactgenerally lacking. Moreover, there is
insufficient understanding of the river basin dymssnto assess the downstream
environmental impacts of future river system in&mons or changes in watershed
management regimes. Part of the challenge is krgpivirww and where to develop the basin
resources in order to maximise benefits for sttesugh more efficient as well as equitable
use of the resource (Timmerman 2005). Many aatiwito achieve this are currently being
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implemented, partly supported by donors. In thediare basin the specialists in the CADC
produce information about many aspects of (Transtary) water management. The work
of the CADC is, however, almost unknown to regioaadl local governments, water users
and the general public. This is due to the factt ttds information is not actively
disseminated nor easily accessible (Timmerman avzt[2005).

Table 7. Information needs, current availability ofinformation and the main strategy to fulfil
the information needs for basin-wide formal actoran the NeWater basins

Basin Information needed Current availability & Main strategy / action
(actor) limitations
Amu Water availability, Availability far from The Scientific Information
Darya losses and quality. satisfactory, due to limited Centre (SIC ICWC) has been
(ICWC)  Economic and data collection and limited established for the collection,
technological data on distribution of information analysis and distribution of
agriculture and power (that is perceived confidential) information, limited
generation implementation;
Elbe Water quality, ecology Information available, but Production within ICPE
(ICPE) and floods. limited socio-economic and  working groups.
institutional information, and Exchange between national
long-term predictions are still governments
very uncertain.
Guadi- Water quality and Data collection takes place butCADC is responsible for
ana quantity, about water availability is limited despite exchanging and managing
(CADC) use, discharges, and willingness of both countries information
plans for new to share information.
installations and
programmes
Nile Downstream impacts Availability poor, in particular Transboundary Environment
(Nile- of interventions and  for water quality, due to past Action Project (2002) for
COM) pollution (& potential  focus on river flows and more effective stakeholder
win-win situations). different priorities and cooperation on transhoundary
capacities among riparians. issues & development of DSS
(Nile-COM)
Orange  (Current and future)  Information available about Common approach for
(ORASE water availability, DPSIR components, but too improvement of
COM) water demand and scarce to form a sound basis measurements and better
water quality. for decision-making on basin exchange of information.
level.
No integrated data and
information systems.
Rhine Water quality, ecology Information available, but Production within ICPR
(ICPR) and floods. limited socio-economic and  working groups
institutional information, and Coordination exchange
long-term predictions are still between national governments
very uncertain.
Tisza Water availability, Information available, but lack Awareness raising
(ICPDR) (future) water use, of appropriate analysis, use Public participation

floods, landslides,
pollution, and
economic data.

and dissemination and limited Developing a network of

information available for sub-
basin Tisza.

experts

It is widely acknowledged that in the Orange basiere is no integrated data and
information system which could be used to adequatdtiress the use of the basin’s water
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resources. There is an increasing awareness, howtbat for effective future joint basin
management a common base for information, productiissemination and exchange is
necessary. In the Tizsa Basin discussions havedtedl that there is not a lack of data but
rather a lack of appropriate use (flood warning teyg, analysis (economic) and
dissemination.

7.1.3 Strategy

The basin organisations are all aimed at improvirigrmation production and exchange.
The strategy of the ICPR and the ICPE to fulfilith@formational needs is to gather
information, to produce additional information wifththe several working groups and to
coordinate the exchange between different actorthd Orange basin, the development of a
common base for information, production, dissenmaand exchange by the ORASECOM
is considered crucial. The Nile Basin Initiativeaisned mainly at more effective cooperation
and exchange and not so much at additional datectioh (due to lack of resources). The
ICPDR pays a lot of attention to public participatin information management.

7.2 Information production

Information supporting RBM is produced in structufastitutionalised) forms and in
projects. Some river basin organisations focusambining the knowledge that is available
at the national governments and others focus on (fhiet) gathering of additional
information. The main information production acties in each NeWater basin are described
below.

In the Aral Sea basin the Scientific Informationn@e (SIC) was set up, as one of the
executive bodies of the ICWC, for the collectiord @malysis of data and the distribution of
information. In fulfilling its tasks the SIC collabates with scientific institutions in the
contracting countries as well as on the internatidevel with organisations like the World
Water Council, the Network of Basin Organizatiomsl dhe Global Water Partnership. In
1995, a Water Resources Management InformatioreBystas created in collaboration with
the sub-basin organisations and foreign specialifte system should allow for the
permanent exchange of information related to waser in an agreed format. The SIC also
engages in the development of a river basin moaelfature scenarios, which are intended
to be used as tools for devising water strategnespiority setting in international RBM.
While the systems should draw on data collectedti®y national hydrometeorological
services of Central Asia, the actual practice is ffam satisfactory. The hydrometric
monitoring system was in its best shape in the 4980t deteriorated considerably and is
currently old-fashioned. Efforts are currently centrating on improving monitoring
systems and data transmission and on observing s glaciers in mountains for
hydrological forecasting (Kranz, Interwies and Verkw2005).

The history of collecting data on the Nile is thands of years old. However, apart from the
data sharing between British experts in coloniales, it was not until the 1960s that
concerted data sharing was attempted. The Hydrgraect was established in 1967
between Egypt, Kenya, Sudan, Tanzania, and Ugaemd,aimed at the collection and
analysis of data for the Lakes Victoria, Kyoga, aklldert catchments and a study of the
water balance of the Nile. More recently, data @&itjon models have been developed in
projects that resulted in significant capacity dimg in Upper Nile countries. In the early
1990s, Tecconile came into being, and included efgsnconcerned with strengthening data
processing, GIS / Image Analysis Systems and tipéeimentation of basin-wide networking
on data sharing (Nicol and Shahin 2003). Currertlitig,Nile Basin Initiative is coordinating
basin-wide information management. Regional exchaofginformation will use existing
national infrastructure and guidance. National biasas exist in some form in most countries
and are housed in or connected to the agenciesngifpe for water quality and enforcement
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in each country. Several national monitoring praggare running. The information needs to
be adjusted to a format that is transferable beiveeentries (Timmerman 2005).

At the international level, there have been seveffrts to improve the information and
knowledge base on water management in the Orangi@.bBhese were initiated in the
context of bilateral international agreements or ioyernational donors. Under the
framework of the SADC Protocol on Shared Watercesira number of priority actions,
interventions and projects for the region were rasdi Of these priority activities several
pertained to the acquisition, management and dissgion of information, e.g. the
assessment of surface water courses, training eging, mapping and geographic
information systems, and the expansion of the SAD@OS (Hydrological Cycle
Observation System). The SADC-HYCOS was launchedthgy World Meteorological
Organisation in collaboration with the World Bank 1995, in order to promote the
exchange and use of consistent and reliable watsurces data and information using
modern information technologies and the Interreegtitengthen the institutional capacities of
national hydrological services for the collectiamgorocessing of data and to improve the
sharing of information on a basin-wide level. Pylitelds that are expected to benefit
include flood control and disaster mitigation, dybtiforecasting and management, irrigation
management, protection of aquatic ecosystems, &ed nionitoring of international
agreements for shared watercourses. Due to itsipemtrole in the basin and its economic
strength, at the national level major efforts andartaken by South Africa (Kranz, Interwies
and Vidaurre 2005).

In the Guadiana basin some effort has been undgrtak produce information for

transboundary assessment and management. Theahavater quality monitoring networks

have been extended by eleven sampling stationsfispélg aimed at transboundary issues
(Timmerman and Doze 2005).

Being part of the Danube River Basin, the ICPDR imain producer and communicator of
information about the Tisza basin. Recent analysi®vides an overview of the main
pressures in the basin and related impacts, basddta from past and ongoing programs. It
is addressed to EU and country officials, water agans, interested parties as well as the
public. In the Tisza River project scientific irtates and numerous working groups collect
specific information (flooding, hydrological, spalti and environmental) and promote
metabases available via internet (Becker 2005).

The ICPR and ICPE working groups and project gromasitor and collect all kinds of
information about discharges, pollution, fish eftie groups consist of national senior
officials and experts. Specific tasks are dealhviy expert groups. Within the working
groups a lot of computer models are applied to kitewand predict system behaviour. NGOs
do not have the capacity to produce a lot of infation themselves and thus obtain most
information via internet, mailing lists, governmedbcuments, conferences and through
networking with other actors. Some NGOs cooperatié working groups of the ICPR and
the ICPE. Moreover, there are many research psjgaing on in both basins (Raadgever
2005a, 2005b).

7.3 Communication

7.3.1 Exchange information between national governments

Exchange of information in international contexthisdered by many barriers. The most
obvious barrier is the language barrier. Additibnadifferences in culture (e.g. non-verbal
behaviour) can form barriers to clear communicati©anfidentiality of information is the
third barrier (Stoks 2005). A fourth barrier woldé the incompatibility of collected data.
Well-developed transboundary institutions contribiat overcoming these barriers.
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In the Aral Sea basin the SIC ICWC should provid@srmation to all ICWC members
through quarterly meetings of the ICWC, conferenaesl seminars, databases on the
internet and publications. Much information of Bk should be available on the internet in
Russian and English. However, internet accesdtlspugh coverage is increasing, not yet
available in every government administration offieeghich means that not every actor
concerned with water management in the region taairoaccess to the information via the
web (Kranz, Interwies and Vorwerk 2005).

Similar provisions for the collection, disseminatiand sharing of data among the riparian
states are recorded in international agreemerttsei©range Basin. In the framework of the
SADC Protocol on Shared Watercourses, the shafimgfarmation is considered central to

the co-operation and economic integration in tlggore Under the ORASECOM agreement,
parties committed to sharing information relevamt fiver basin management, including

information on river flows, droughts, floods irriian development, water uses and
infrastructure operations (Kranz, Interwies andatide 2005).

However, in both basins the exchange of informati@s in practice not been fully

established until today. In the Aral Sea Basin, ¢ixehange of information between the
hydrometeorological agencies has not been reali@ed recent assessment of the
performance of the ORASECOM revealed that the &fftor sharing information have not

yet resulted in any significant exchange of data.

In the Nile Basin the information exchange has bpkmned, but not implemented yet.
Exchange of information and dialogue between NiksiB countries will be stimulated

within the Nile Basin Initiative (NBI). This incleb workshops, study tours and training.
One of the policy priorities adopted by Nile-COMdaalso one of the objectives of the
Long-term Communication (LTC) Project is to develognfidence in regional cooperation
under the NBI. The ‘public information track’ ofdh.TC communication program will raise

awareness and understanding of the NBI and fosigpast for regional cooperation and
economic integration (Timmerman 2005).

In the Guadiana basin exchange of scientific amthrtelogical data and information to
support transboundary decision-making is in an yealage of development. The
establishment of the Albufeira Convention was malitically driven and not based on
existing scientific or technical cooperation. Trhamgndary cooperation between
administrative bodies on the regional and localleséa much more intense, but these
structures do not correspond to the mechanism ibdescin the Convention, which is
exclusively aimed at national governments (Timmermad Doze 2005).

Relatively strong communication has been estaldidtetween the (formal and informal)

actors in transboundary river management in theax®biasin and to a lesser extent in the
Elbe basin. The working groups and ministers’ coeriees of the ICPR and ICPE provide
technically respectively politically oriented platins for communication between national
governmental actors. Data exchange and sharegudatassing (e.g. in modelling exercises)
are common in the technical oriented working groigeadgever 2005a, 2005b).

7.3.2 Communication with stakeholders and public

A further aspect of communication is the commumacatvith stakeholders in the basin. The
information of stakeholders is the first step toggarensuring a further involvement of
stakeholders in planning and decision-making pme®sn the basin. However, in basins
where it already takes a lot of effort to estabksimmunication and information exchange
between national governments, the involvement aestolders is a great challenge. This is
reflected in the transboundary institutions in #ral Sea Basin, which do not include an
official information policy with regard to otherlevant stakeholders or the general public.
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As a result, large user groups, such as land-uagrigulture and industries are not provided
with specific information relevant to local issy&sanz, Interwies and Vorwerk 2005).

Other transboundary institutions do include theentibn to involve stakeholders. For
example, the second objective of the LTC Projecttha Nile Basin is to ensure full

stakeholder involvement in the NBI and its projeciie ‘development communication
track’ will lay the foundation for the use of paifiatory communication to achieve full

stakeholder involvement in NBI projects. Also iret@range basin the requirements for
information dissemination and PP have been recoiégnsboundary law and policy, but
are at the current stage not well implemented, tualeficits in the interaction with

stakeholders in general. The picture is similathatnational level, where the still transitory
nature of water institutions does not provide adydasis for stakeholder involvement.
Access to information and PP in the Guadiana base prescribed in the Albufeira

Convention, but still need further development.

In ICPDR policy, communication with stakeholders@sidered an important activity. The
2004 Public Participation Plan aims at raising a&amaess about water management in
general, informing the public (including stakehakland NGOs) about the WFD and the
possibilities to participate in the implementati@msuring that appropriate mechanisms for
PP are in place and appropriate stakeholder grawgmvolved and developing a network of
experts throughout the basin. To ensure meaningfuits, the ICPDR organized PP at the
international basin, national, sub-basin level dochl level. A media network is being
developed as well to provide transparent and dirdotmation for the public. Still, doubts
are raised about how coordinated, user-friendlyarailable data - particularly on the Tisza
sub-basin level — are for decision-makers and #real public. Mainly due to the limited
capacity of institutions and NGOs (including finedaonstraints), free flow of and access
to information are limited (Becker 2005).

In the ICPE and ICPR, NGOs can patrticipate as @bsgr Where most NGOs in the Elbe
basin are still hesitant due to lack of capacitytie Rhine ICPR this form of stakeholder
involvement is already well-established. Both Cossiuns differ also in the dissemination
of information to the general public. The ICPE s only basic information about the
Elbe on a simple website, which reflects their tigludget. Because of the limited
communication, the activities of the ICPE are nohsidered fully transparent and the
information of the ICPE does not always reach tifferént stakeholders.The website of the
ICPR displays all sorts of information about theirfeh the ICPR and specific (working
groups) themes in multiple languages, and througtigations.

Although the free access to information has begallie established, NGOs find that access
to information at the (Dutch and German) natioeakl is sometimes limited. In those cases
an active, searching and lobbying approach is requb get access to the information that is
treated as confidential by government bodies (Reaelg2005a, 2005b). Communication
and exchange of information between NGOs in then®Hdasin encounters much less
barriers. Environmental organisations are for edanvery open towards mutual exchange
of information and cooperation. This situationagatly different from that in the Nile basin,
where exchange of information and knowledge shasimpng and between key resource
users, research institutions and other stakehottiensighout the Nile Basin is very limited
and relatively few local stakeholders have acoesslequate means of communication.

7.4 Information utilisation

The use of information in decision-making is pdrian often non-transparent process in a
complex network of actors. Therefore, it is in maages not clear which information is used
in what way in decision-making processes, in paldic when also stakeholders and the
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public try to influence decision-making by produgirand disseminating their own
information (e.g. using the media).

In Central Asia the data collected at the inteorsl level is used in order to monitor the
allocation of water shares according to the agre¢raeong the riparian states. Forecast
data on run-off data is instrumental in managirgwhater systems sustainably by predicting
the water availability during the growing seasamcorrect forecasts can cause (and have
caused) serious damage. The latent conflict ovenllocation of resources is aggravated by
the claimed discrepancies between the reportedrendctual usage of the individual states.
In addition, data on the actual conditions in thasib are conflicting. Data collection
procedures as well as the usage of data in deeisaking processes are not transparent
(Kranz, Interwies and Vorwerk 2005).

Detailed knowledge about the variability and awvaliey of water is also crucial for the
sustainable management of resources in the sedhizariditions in the SADC region. The
Lower Orange River Management Study (started in2206 a prime example for the
collaboration of two riparian states on the assessmf water management practices and
future options resulting in concrete recommendatidior initiatives. However, the
collaboration between the riparian states in thiksation of the information is still limited
(Kranz, Interwies and Vidaurre 2005).

In the dry Nile basin information is required fossassing and responding to the
development needs of basin states as well as gergleffective and transparent institutions
and processes of cooperation. Although the intemnal water use conflict in the Nile Basin

is not over water pollution, much of the focus mansboundary monitoring is directed

towards water quality monitoring. One importanbeffin this respect is the Transboundary
Environmental Analysis project. A review of the erences during this project will be

performed to consolidate the experiences and famukecommendations for further actions.
Recommendations from this evaluation may form pémn initial action agenda for water

guality management in the Nile Basin (Timmerman3)00

It can take a long time before certain issues amsidered for decision-making in the ICPR.
After the ICPR working groups have studied certasues or new information, they can
translate the results of the study into policy reotendations. These recommendations are
usually formulated in a feasible way and are tlereebften adopted by the official national
delegations. Similar processes occur within the BCBufficient implementation of the
recommendations can, however, take a long time. éffeet the ICPR puts in monitoring
changes, evaluating policies and follow-up (e.@nging policies) is little compared to the
effort that is put in developing new policies. Somere attention to evaluation and change
of policy might be appropriate (Stoks 2005).

7.5 Incorporation of uncertainty and change

Uncertainty and change play a role in all riveribssThe hazard of extreme events (floods
and droughts) will for example be influenced bymdie change and the impact will be
influenced by socio-economic developments. Stile great importance of dealing with

uncertainty and adapting to change is not alwaffsated in the institutional setting.

The water management network in the Orange basihbliged to consider extreme events as
a main issue in water resource management, dueetedmparatively high periodicity of
droughts and floods in the area, and the “closedlne of the basin, i.e. the total allocation
of surface water resources in it. However, no djgeanitiatives confronting change or
decreasing predictability of extreme events havenbalentified within this network.
Research analysing the interaction between clilagmge and the water sector in southern
Africa is being carried out in the region, but rmoge-scale research programme has been
identified. A recently approved GEF project, whighl develop and implement a Strategic
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Action Programme for the Orange-Senqu River Bgdams to incorporate climate change as
a major factor within this strategic programme. ehmtainties of measurements and forecasts
are only dealt with to a limited extent. (Kranztdrwies and Vidaurre 2005).

In transboundary management on the Elbe, uncerta@ntl decreasing predictability are

considered to some extent In the GLOWA-EIbe propgeeteen formal and informal parties

cooperate to develop integrated river basin managestrategies for the Elbe basin. This
project is very forward-looking, as it explores tbag term situation. The strategies that are
developed have to deal with climate change andltmregusocio-economic changes and

therefore the project considers uncertainty ancgba

In the Rhine basin future changes are taken intowatt by most actors. Long-term visions
have been developed, considering autonomous deweltpand desired responses and
priorities are based not only on current but alsofature problems. There is a great
uncertainty connected to the development of ‘enmgrgbroblems’ which are based on

multiple trends, like climate change and populagioowth. A strategy to deal with this type

of problems is to prepare for different potentialufes by keeping the options for future

measures open (Raadgever 2005a, 2005b).
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8 Evaluation adaptive management

Recapulating the analytical framework of chapter f@ne of the main goals of this report is
to answer the following question:

To what extent do current regimes and informaticanagement in the NeWater basins
support adaptive river basin management?

A framework for evaluation that supports a struetbianswer to this question, using criteria
and indicators, has been formulated. In this chiapie NeWater regimes will be evaluated
using this framework. A summary of how well the easudy regimes perform on different
groups of criteria is presented in section 8.6.

8.1 Formal actors and informal networks

The characteristics of the formal and informal aatetworks in a basin are of major
importance for determining the extent to which gime supports AM. In transboundary
management, effective cooperation across the ratamministrative boundaries is a central
requirement for AM. Vertical cooperation betweermadstrative levels is necessary to
make sure that international agreed managememégiga are adjusted to lower level needs
and are implemented. Furthermore, horizontal cadjmsr between different policy sectors
is of importance in dealing with complex River Ba$¥lanagement problems concerning
water management, spatial planning, agriculturéarehergy production. A fourth criterion
for formal and informal networks to support AM idead involvement of stakeholders and
the public in the policy process. Below is desdlitew well the NeWater basins comply
with these criteria.

8.1.1 Cooperation across administrative boundaries

In all studied basins some form of cooperation @sn established between the upstream
and downstream countries. In the Elbe, Orange, &llé Rhine basin, international river
basin commissions have been established at bagih(tbe ICPE, ORASECOM, Nile-COM
and ICPR). The Amu Darya and Tisza are part ofldinger basins of the Danube and the
Aral Sea, in which also international river baswmenissions have been established (the
ICPDR and ICWC). Transboundary management at sainrtb@vel of the Tisza is hindered
by the fact that the ICPDR does not consider alles at the sub-basin scale. Organising
communication on the sub-basin level, like the &is®ater Forum, might contribute to
solving this scale issue. In the Amu Darya subsbasregional Basin Water Management
Organisations (BVO) has been established as execpért of the international institutional
structure. The CADC concerns cooperation in fiv@nsboundary basins on the Iberian
Peninsula, among which the Guadiana basin.

Not all riparian countries are represented in tlenmissions. Most non-participating
countries occupy only a very small part of the baahd have a limited interest in
transboundary cooperation, e.g. Poland and Audtrithe Elbe basin. An exception is
Afghanistan that does not take part in the ICWC BN@® Amu Darya. Besides the riparian
countries, the EU is a contracting party in theRCRCPE and ICPDR.

In all basins international agreement has beerbkstted on the structure and aims of the
basin organisations. The ICPR, ICPE, ICPDR and-N{@M are based on a structure
consisting of permanent working groups that prepacemmendations for the periodically
assembled official national delegations, both sujggoby a secretariat. More specific legal
agreements or policies concerning strategies arasunes for operational management of
the river system have mainly been establishedénfrdmmework of the ICPE, ORASECOM
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and ICPR. However, even when agreements have paehead on the institutional structure
or operational management in a basin, implememtatften is a problem. Transboundary
cooperation can only support AM when there is anggrcommitment to the agreements and
when the agreements are enforced. Basin-wide catiperin the Aral Sea, Orange and Nile
basin is to a large extent driven by external dereord the riparian countries often show
little commitment. As a result international agresns are often limited to very general
goals without the inclusion of any concrete stepsemsure their implementation. In the
Orange basin this problem is limited by the facittimational water laws point to the

relevance of international agreements for natiomater strategies. Another barrier to
effective transboundary cooperation is the exisgtarfca history of conflicts, as can be found
in the Nile basin. The most concrete actions camogr multiple issues have been

undertaken in the framework of the ICPR where taustl commitment of the riparian

countries have had the time to grow for many years.

In addition to the basin organisations, many bikdtagreements and organisations exist, in
particular in the Orange, Nile and Tisza basin.aln not only national, but also lower
administrative levels interact in transboundaryiéss Spanish and Portuguese regional and
local administrations cooperate intensively in stasundary projects. Another example is the
regional cooperation between the Dutch ProvinceGefderland and the Germdrand
Nordrhein-Westphalia in the Dutch-German Working@r on Flood Management.

8.1.2 Cooperation between administrative levels

In the basin organisations only national governsemeé directly involved in transboundary
decision-making. The extent of deliberation witlwvéw level government in the preparation
and the implementation of transboundary policidéerdi between the basins and between
individual countries.

Government structures in the Amu Darya, Orangee Mitd Tisza basin are traditionally
rather top-down. However, in the Orange, Nile amkd basin changes to a more decentral
water management are occurring, at least on paperNBI for example explicitly includes
requirements for involvement of local communitiesl docal governments. In the Orange
basin there is an increasing awareness that l@salld should be stronger involved in
international planning processes, because estalgisiooperation of these levels is crucial
for reaching consensus at the national level. IMiakza countries there is a general trend
towards decentralisation. At the moment there iswdver, still a general lack of
institutional, technical and financial capacitiesle lower governments. Thus, most of the
changes so far have not influenced practice andctioperation between administration
levels is consequently still underdeveloped.

Although there are some differences in the degréedexrentralisation, lower level
governments in all Rhine and Elbe countries arelired in (at least) the implementation of
transboundary policy.

8.1.3 Cross-sectoral cooperation

Cross-sectoral cooperation at the basin levelngdid in the case study basins. Most river
basin organisations are aimed only at water manage(ntegrated or not) and it depends
on the task field of the involved national ministriwhether other topics are in the range of
discussion. At the Elbe and Rhine basin level, watanagement does not involve other
sectors, although there are multiple disciplinegolived in the various working groups.
Adjustment of water policies to agricultural andasal planning policies takes (to some
extent) place at national or lower levels. In mostintries in the Tisza basin, there is inter-
ministerial competition between the policy areaswafter management, agriculture and
environment, although developments in the directadna more holistic approach are
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ongoing. Law and policy of the European Commis®rary much aimed at specific sectors,
but in the WFD some conditions for sectoral intéigraare included.

Developments towards more sectoral integratiohatarious administrative levels can also
be noticed in the African and Asian basins. Atititernational Orange basin level, under the
framework of the SADC protocol as well as othereagnents, the integration of water issues
with other sector policies is strongly promoted.tibizal developments follow a similar
trend. Actual implementation of the integratiorhswever only proceeding very slowly, as
old structures and mechanisms are still quite darmtinin many of the countries in the Nile
basin, the policy fields of land, water and enviramtal management, as well as agriculture
and hydropower, are combined in the national meist Still, cross-sectoral cooperation at
transboundary level is only in a developing stdgehe Amu Darya basin, as well as in the
Orange and Nile basin, agriculture and hydropovegregation are the main water users. The
agricultural sector is very dominant in Central gsiand decisions in the water and energy
sector are in many cases taken independently frach ether. This observation holds true
for the national as well as the international le¥ebktep towards more integration was made
when, after the initiation of negotiations abouargd transboundary resources, the energy
sector was added to the discussion in order togai#i potential upstream — downstream
disputes.

8.1.4 Broad stakeholder participation

In the Rhine and Elbe basin there are many formdliaformal ways in which stakeholders
and the public as well as the scientific commuaity involved in water management and a
high degree of organisation and cooperation betwleerarious actors has been established.
In the ICPR a large group of mainly environment@®s have observer status and in the
ICPE a small group of NGOs has taken the oppostuwitbecome involved as observers.
Furthermore, public and private partners coopenateesearch projects like IRMA and
GLOWA-Elbe. Structural involvement of the sciergitommunity has been established in
organisations like the Commission for the Hydrologly the Rhine and the European
Environmental Agency. Formal procedures for pgrition in decision-making and access
to information are well-established in the ripar@untries. The accessibility to information
is for all EU member states also regulated in Eeamplaw. Other institutionalised forms of
participation can be found in the Frengbences de I'Eguthe German water management
associations and the Dutch water boards, in whéphesentatives from several water user or
stakeholder groups participate in decision-makitwhen there are no formal ways to
participate, stakeholders often make themselveihea more informal ways, like lobbying
and disseminating information to the media, or exarjuridical actions.

Legal provisions for broad stakeholder participatioave also been established in the
Orange, Nile, Guadiana and Tisza basin, but impteatieon is still limited. The lack of
participation in the Tisza basin is caused by thek lof powerful stakeholders, which
constitute a weak informal actor sector. In trangttary management, mainly international
NGOs have an advisory, supportive or observer folthe Guadiana basin some provisions
for PP have been included in the Albufeira Convamtbut they are not yet put into practice.
At the national scale in Spain and Portugal paréiton is limited. In Portugal legal
requirements are limited to involving selected stakders in the late stages of the policy
process, and in Spain the main participatory bduy,River Basin Water Council, has only
limited influence on actual decision-making. Thetiggation initiated by the Nile Basin
Initiative means a huge step forwards for this megi The NBI aims at broad access to
information and participation in decision-makingdda defined in a way that supports good
cooperation and establishes networks between faanthinformal actors. A large number of
NGO'’s that can possibly cooperate in the procesiléstified and several stakeholder
meetings were established. However, although thé suiBports participation in theory, it
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does not yet function to its full extent in praetianainly due to the cultural and socio-
economic setting of the basin. The same is trughferOrange basin, where new water laws
and water resource strategies have been emergittgeorational and international level, but
the extent to which these provisions are put iméziice is still limited. This might be related
to the developing stage of the new provisions, dab to lack of adequate methods for
communication with the relevant stakeholders groppsticularly in rural areas.

The Amu Darya basin shows a somewhat differentupict The participation of non-

governmental stakeholders in water management rig limited and legal provisions for

public participation have not been established Ratticularly at the national level, gaining
access to decision-making and planning processestismely difficult for user groups as
well as NGOs, because they are in many cases nadisgid by old networks of government
officials. International donors and NGOs have pthyerole in shaping the negotiations
about water resources at the international levet tve past years.

8.2 Legal framework

8.2.1 Appropriate legal framework

At the international level, the legal framework famter management in the case study
basins consists of agreements on basin scale, wihiér and bilateral agreements and some
international legal principles. The internationafjal principles are quite abstract and of
limited use in specific water management issues.th@ EU an additional level of
transboundary law exists. The main European wateri$ the Water Framework Directive,
which includes many requirements for river watealgy as well as for the organisational
structure of water management. There is no Eurofsarmabout flood management, but the
European Commission works on the development afrafiean Directive on floods.

The legal agreements as developed in the ICPRimrted to institutional rules and to

chloride and chemical pollution. In (not legallynding) policy documents additional

management strategies have been recorded, e.geroomg water quality and flood

management. The legal framework of the ICPE is dess comprising than that of the
ICPR, but again Action Programmes provide the ofjymity to record more specific

agreements. Furthermore, the international legahéwork is elaborated in and completed
by comprehensive systems of national and lowel lave

International law in the Orange basin consist$1efSADC Protocol on Shared Watercourses
and the legal framework around the ORASECOM, ad aglseveral bilateral agreements.
The entire international cooperation process ietqd to provide ample scope to develop a
common understanding of the most pressing watemg&nent issues among the countries.
All countries aim to tailor national water law améter resource strategies to address the
growing water scarcity and increase available waésources through more sustainable
water management practices. The link to transbayndeater management issues is
explicitly created in some of the legal provisions.

In the Central Asian region a legal framework floe imanagement of transboundary water
resources has been set-up by the international fmidies. The framework is however far
from being complete, as many issues remain unredphand far from being fully
implemented, which results in continued bilateaifticts.

The transboundary legal framework in the Guadiaasirbis also limited. Until recently

agreements only covered hydropower generationsimge 1998 the Albufeira Convention

broadened the legal framework significantly. Then@mtion includes the provision to

prepare annual reports evaluating the progress hen ttanboundary level and the
implementation of agreed measures on the natieval.l However, no annual reports have
been produced so far.
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The existing legal agreements in the Nile basinlamgely focusing on water quantity and
water division issues and do not see water managiemg an integrated resources
management issue. The 1959 Nile Water Agreememnweaset Egypt and Sudan is for
instance still the major legislative fundament f@gotiations about the allocation of water
between the two countries.

8.2.2 Adaptable legislation

The establishment, implementation and change efnational legal agreements requires a
lot of time and effort. Recently, national laws alf EU members had to be changed to
comply with the WFD. The ICDPR for example started implementation of the WFD in
2002 and plans to have realised the new legal tetes in 2009. How well the present
institutions are able to adapt cannot be judgedfyet WFD requires that water programmes
are reviewed every six years. At present howevedegal requirements exist for evaluation
and change of the transboundary policies of theRI@Rd the ICPE. In most Rhine and Elbe
countries changes in water law, regulation andcpohire possible and in some cases
periodical adaptation is even obligatory.

Legal structures for cooperation in the Amu Dargaange and Nile basin have been
established and further developed over the pastsyeahile the main challenge of
implementing the agreements to the full extent temalnternational donors and other
organisations have considerably contributed to firigcess. In the Amu Darya basin
substantial changes to existing agreements, sutheaadjustment of the water allocation
quotas, will be very difficult. Also the NBI takes the position that it will work around the
existing legal agreements. National water laws,tergdans or strategies in the Orange basin
have undergone several adjustments and updateshavpast years and some have included
provisions for a periodical update.

8.3 Policy development and implementation

The analysis of policy development and implemeatafocuses on the main tranboundary
issues: flood management in the Rhine, Elbe andaTimsin and water allocation in the
Nile, Orange, Guadiana and Amu Darya basin.

8.3.1 Full consideration of possible measures

The measures that are considered and implementttk iiood policies in the Rhine and
Elbe countries, the ICPE and ICPR and the EU Flodative cover a wide range of small
and large scale, structural and non-structural oreas

In the Nile and Orange basin water managementradgionally been concentrated on large
scale measures, like dams and water transfer pgsltailored towards meeting short-term
demands of individual countries in the basin. Quilye the range of possible measures
discussed is expanded with some new alternativethout excluding the large scale
measures. In the Nile basin some smaller scaleriexpets are executed, like for instance
application of improved, water-efficient irrigatiomethods. In the Orange basin demand
management has become a viable option for addgetisinthreat of water scarcity in all four
basin countries at a small-scale level.

Because regional agriculture in Central Asia iscemtrated on irrigated cotton monoculture,
most water management decisions are guided by dleelsnof this specific sector. The
collapse of the Soviet structures did not lead wrandiversified agricultural structures,
which would have provided incentives for a moreabakd water management.

In the Guadiana basin, quantitative water managemeliso largely seen as an agricultural
problem and an integrated perspective is missing.
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In the Tisza basin there is not a lot of stratqgganning. Economic interests often prevail
over sustainability interests and most measureaad®eoc decision.

8.3.2 Long-time horizon

Water management in the Central Asian region ig wauch oriented towards the short term
needs of the agricultural sector, while not takingp account the long-term effects on the
environment and the welfare of the population. Esvinental conditions will continue to
decline if the current management regime is coetinTo a lesser extent this is also the case
in the Guadiana basin, where policy supports copsvmwater use, mainly for irrigation,
and environment, fisheries and tourism are neglecte

Some changes in the management paradigm have yaloeadrred in the African basins. In

the Orange basin the awareness of possible negaiplieations of large scale infrastructure
projects, which might occur in the long-term in digdeh to the anticipated positive results, is
increasing. Furthermore, the NBI explicitly aims at sustainable water management
situation. Projections are made of developmentsth@ demographic, economic and
hydrologic situation in the future to be able tocamt for future challenges and

consequently have a longer term horizon.

In the Tisza basin policies mainly have a shortetihorizon of about five to ten years.
Because several programs are only in their ingihhses and aimed at solving actual
problems, there often is a lack of appropriaterfaial and organisational structures and
political commitment to address problems with egldime horizon.

The Rhine and Elbe regimes put some more effoot aoldressing long-term problems. The
planning horizon of the ICPR flood policy is theay2020 and for the ICPE flood policy this
is 2015, indicating relatively long term plannirig. the flood management strategy of the
ICPR, as well as the ICPE, the planned measurésavile short-term as well as long-term
flood management interests. The ‘room for the tivarategies are typical long-term
strategies that often contradict short-term intsred other activities in the floodplains.
Furthermore, in several research programmes, doesfrdies have been executed that
explore the far future in the Rhine and Elbe basin.

8.3.3 Flexible measures, keeping options open

The planned non-structural measures in the Rhilegge Bnd Tisza basin, like improving
flood warning systems and developing citizen awassndo not limit future management
options. The structural measures do limit futurenaggement options to some extent, because
their construction often requires large investmeartd reversing these measures would be
very costly. Furthermore, taking structural todaigimh increase the costs for creating more
room for the river in the future, due to developitsen the protected areas. A considerable
part of the current measures is already aimededattiog more room for the river, which is a
more robust strategy than dike heightening, becauggovides more opportunities to
facilitate changing discharges without increasihg damage potential of dike failure. In
particular in the Tisza basin lack of political cmitment to sustainable solutions, which are
often more costly on the short-term, can endarfggr implementation.

The construction of massive infrastructure for geaeration of hydropower and also for the
diversion of water is still a possible option iretAmu Darya and the Guadiana basin. This
type of measure offers only a very limited potdnfiar re-adjustments to changing

conditions (e.g. shifting water demands). As statieave, in the Nile and Orange basin large
scale as well as small scale measures are corgiddre most important improvement in the
Orange basin is that the degree to which the aeatisi construct large-scale infrastructure is
based on ex-ante assessments and deliberationsuéh targer than before. Options
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concerning several riparian states are discussed@the affected parties, while at the same
time national interests still prevail in the baakgmnd.

8.3.4 Experimentation

Policy experimentation can take place in the fofraamputer simulation and pilot projects.
On a transboundary level in the Rhine, Elbe andaltsasin, experimentation mainly takes
place in the form of computer simulation, aimed sanulating and predicting system
behaviour. Pilot projects are usually executedegfional or local level. The Elbe-Labe
Project (ELLA) project is for example aimed at rsafion of pilot projects in which the

integration of interests regarding flood manageniery. risk reduction, spatial planning,
and housing) is elaborated in detail for selecegiional plans.

Monitoring changes, evaluating the consequencesaalaghting policies accordingly, can
also be seen as a form of policy experimentatiogo8d example of policy experimentation
is the annual review of strategy perspectivesridividual water management areas in South
Africa. By incorporating constant adaptation andigien in planning process, consistency
with transboundary management issues and changingdary conditions can be realised.
On the basin level, however, efforts to evaluaté asapt policy are scarce. For example, the
effort the ICPR puts in monitoring changes, evahgatpolicies and follow-up is little
compared to the effort that is put in developing/pelicies (Stoks 2005).

8.3.5 Actual implementation of policies

In terms of the implementation of policies, theme aguite a few shortcomings on the
international level of the Amu Darya, Orange, Niled Tisza. While in the Amu Darya basin
the framework for collaboration is quite encompiagsithe implementation of the policies
for sharing international water resources is laggbehind. Rather than adopting new
approaches and applying them in national contexinér water management paradigms are
dogmatically stuck to. Also in the Tisza basin thplementation of policies is only very
much at the beginning and so far disappointinghéhOrange basin implementation occurs
very slowly and in many cases only with supporthef international donor community. The
lack of integration among all existing bilateradamultilateral agreements might be a threat
for the implementation of multilateral efforts. I§texpectations are high with regards to the
possible positive outcomes of the multilateral piag under the auspices of the river
ORASECOM could lead within the next years. In thkeMasin initiatives have so far hardly
been translated to policies and plans, apart fraweral engineering plans. Thus,
implementation of policies and plans is at the moinmet possible.

The ICPE and ICPR policies contain specific goald strategies and, although most recent
policies are not legally binding, the commitmennational governments to the programmes
is quite high. The riparian countries in generglusatdtheir national policies to transboundary
policies and implement the agreed measures. Neslest) in some cases sufficient
implementation takes a long time. The implementaitoevaluated on a regular basis, but it
is not (clearly) determined if and how policy cas dhanged based on the evaluations. The
progress report for the implementation of the ganl€?PE Action Programme of 1995 in the
period of 2000-2002 acknowledged that progress lheeh made in reducing pollution,
improving water quality and ecological recovery flafodplains. Furthermore, knowledge
concerning flood protection measures had been dpedl
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8.4 Information management

8.4.1 Joint/ participative information production

At the transboundary level a lot of informatiorcidlected or produced and analysed by the
technical oriented working groups of the establishemmissions. In the framework of the
ICPR and the ICPE the riparian countries excharata, ccooperate in research, exchange
interests and points of view and cooperate in detisaking. National governmental actors
participate in the production of information in theorking groups, and some NGOs
participate in the working groups (as observersie Nile-COM is also assisted by several
working groups, among which a working group onwaer quality and quantity monitoring
of the river basin, which will conduct a broad int@y of available monitoring and data,
and information gaps. Looking at the DPSIR indicdtamework, most of the monitoring
effort goes to information on the Status of theemakittle attention goes to Impacts, while
Driving forces, pressures and responses are noessill. In the Tisza basin information
production is to some extent coordinated (e.g. ®DR), but most information is still
produced at the national level. Not all agreed emdpction actually happens. Furthermore,
joint information production has been initiated $gain and Portugal in the framework of
the CADC after signing the Albufeira Convention.

The institutions for collecting and disseminatimgormation that have been set-up at the
international level in the Amu Darya basin have work under difficult conditions.
Inefficient data collection and monitoring, confidiality of information and lacking
transparency aggravate the conflicts already exjsti the region.

Serious shortcomings in the production and excharigaformation also exist in national
and international water management in the Orangesmb®ata on various issues of water
management are collected at the national levekamdral research institutes and universities
are involved in overseeing this process. Howevithoagh the need to develop exchange
and integration of data has been clearly identjfied integrated data and information
systems has been established as of yet.

8.4.2 Interdisciplinarity

In the ICPR and ICPE there are various, mainly naxi, disciplines involved, but social
and economic aspects receive less attention. Sdat@shhave ‘observer status’ and are also
to some extent involved in the working groups.Ha Elbe-Labe project the link with other
disciplines — in the spatial planning and housiagter - plays a central role. In the Tisza
basin, research by different displines does takeelbut there is still a lack of coordination
between different programmes, joint analysis anméeaconclusions.

Monitoring in the Nile area focuses on physico-clwainelements and does not include
biological or socio-economic elements. The focuscamsequently very much on the
traditional water quality monitoring efforts andrist focused on innovation. This is partly
due to the little developed monitoring capacitieseirms of staff and equipment.

In the Amu Darya basin the input of different dities is influenced by the fact that the
downstream countries who dominated water managenesetirch over the past decades,
have a strong focus on agriculture. This determivi@sh disciplines are involved.

8.4.3 Elicitation of mental models / critical self-refledion about assumptions

Elicitation of mental models and critical self-exftion about assumptions can contribute to
more effective communication between for examplasiens-makers and researchers and to
learning from each other. It is however hard toleste this criterion for a transboundary
regime in general. However, the Amu Darya basinsdua score so well on this criterion,
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because there is a strong tendency towards siraiggirmation management. Incidences
where data gathered on the national level diffdrech that collected at the international
level have occurred regularly. In the Tisza bakiré are a lot of provision to improve the
elicitation of mental models and the critical reflen on assumptions, but the relatively
weak position of the nongovernmental sector pradildffective communication with
decision-makers.

8.4.4 Explicit consideration of uncertainty

Another criterion that is rather hard to asses&foentire basin regime is the extent to which
uncertainty is considered explicitly. Still, soméfaetences can be noticed between the
studied basins. In the Amu Darya basin uncertainitne forecasts are seldom taken into
consideration, although measurement intervals @mg, |which increases the likelihood of
inaccuracies. In the Orange basin, where the imdins of climatic variability are
considered important, the data situation is noffigaht to conduct a comprehensive
assessment of likely changes.

In one sub-project of the Nile Basin Initiative,aflag with Water Resources Planning and
Decision Support Systems, uncertainties are tak@ndonsideration. Nevertheless, there is
little consideration of uncertainty, climate charayel extreme events in planning documents
in the riparian countries. In the Rhine, Elbe amska basin uncertainties are mainly assessed
in research projects. The GLOWA-Elbe is an exangbla project that explicitly considers
(and communicates about) change and uncertaintythiati is not formally linked to the
policy process. Formal actors often only have amfey urgent problems that can be solved
on short-time notice.

8.4.5 Broad communication

The ICPR disseminates information via the websitkich is accessible to all interested
parties. Furthermore, there are legal obligations mational governments to make
information accessible. Additionally, several goweents have organised campaigns (e.g.
the Dutch ‘Living with water’ campaign) to make thiizens aware of water management,
using media like the internet, television, radiewspapers etc. The dissemination of
information by the ICPE to stakeholders and thelipub more limited. (New) data and
information are mainly exchanged between the irelypublic parties. In transboundary
research projects much more public and privategzaare involved. The ICPDR has a rather
information-rich website, but further communicatisnlimited due to financial constraints
and the weak position of stakeholders and the publi

The NBI takes on the position that the availablferimation must be widely disseminated,
but momentarily the availability of data on for tausce the internet is scarce. The same is
valid for information dissemination in the Orangasim. Only limited information can be
found on the web and it is unclear who has acaes$isis data. Furthermore, information is
only rarely used to actively reach out to relevstakeholder groups. In the Amu Darya and
Guadiana basin, information on water managemegeierally not (actively) disseminated
to the public.

8.4.6 Utilisation of information

In basins like the Guadiana, Nile and Orange, witteeeproduction of relevant information
for transboundary water management is still in #wly stages of development, the
utilisation of information is not yet an issue. Ténailable data in the Nile basin are not fully
used in analysis and reporting.

In the Amu Darya basin there was a strong systeinfofmation exchange during Soviet
times, but that system has collapsed. The infoonatieeds of water management have not
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changed and water management currently lacks nfodteonecessary information. New
systems for information production and exchangedratie early stages of development.

The ICPR and ICPE working groups usually formufatesible recommendations, which are
often adopted by the official delegations and rdedrin transboundary policy documents. It
can however take a long time before new informatiespecially concerning emerging
issues, enters the national and international paliebates. Because policy debates are
nontransparent processes, it is hard to determih&hwinformation does and which
information does not influence the final choicentdinagement strategies. All actors to some
extent select information that they can use asmaegiis for their own interests. In the Tisza
basin flood related information is used in decisimaking, but only to some extent.

8.5 Financial

The last group of criteria is used to analyse wrethe regimes include financial incentives
adaptation. An appropriate financing system wouldude sufficient (public and private)
resources, costs recovery from the ‘users’ of watenagement, decision-making and
financing in one hand and authorities that can talies and depreciate their assets.

International cooperation

The work of the ICPE and the ICPR is financed frpoblic resources by the riparian
countries. The implementation of the laws and pedi@and financing this implementation, is
also the task of the countries. Because the casntriake decisions themselves, decision-
making and financing are in one hand.

The financial involvement of the international domommunity has enabled transboundary
cooperation in the Orange, Amu Darya and Nile baBhese organisations have been quite
instrumental in facilitating the process so far aodtinue to play an important role through
providing financial support as well as know-how fotroducing integrated water resource
management practices. In the Orange basin finagoiadributions of international donors
have had quite some leverage in the developmeargé infrastructural processes and have
in many cases contributed to the introduction ofimmmental and social standards in the
management of these projects. However, althougie gome success has undoubtedly been
achieved through the involvement of donors in sa@vkeasins, at the same time their early
involvement has also lead to a certain inertia agndrse in power, preventing more
thorough reforms from happening. Currently, manpatoactivities in Central Asian water
management have been ended and only sub-aspedttllafiended by donors. The rest of
the work of the ICWC and BVOs is financed by theest themselves.

In the Tisza basin, there are so far no clear legatements between the countries about
who pays what in case of (upstream) accidents tivitees which negatively impact
downstream countries.

National water management

On national level, the more collective water mamagyat issues (e.g. flood management) in
the Rhine and Elbe basin are financed mainly frarblip resources, whereas the costs of
water management connected to specific water usdspallution are to a large extent
recovered from the users and polluters. Switzerl@ermany, France, the Czech Republic
and the Netherlands all use a combination of peramtl charges to regulate abstractions and
polluted discharges. The water supply sector has Ipartly privatised and domestic water
prices reflect the production and supply costsGermany and Switzerland citizens can
insure themselves against flood damage.
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In the Tisza basin investment costs are mainly /by the government and there are high
fees for the (to some extent privatised) water Buppd sewage. Damages are covered by
local governments.

In Spain and Portugal water users pay only a lungieare of the cost of water abstractions.
Therefore, there is little incentive to decreaséewase.

In most of the Central Asian countries market-bagsethanisms for the use of water
resources are considered. However, user chargdxy are means enough to cover operation
and maintenance of water management structurestonotention the initial investment.
Environmental and resource cost are not takenaotount.

8.6 Overview

8.6.1 Current situation in basins

In Annex 2 an effort is made to translate the infation about the basins into an indication
of the extent to which they comply with the critedeveloped in chapter four. Figure 14
summarises this overview. The ‘scores’ are indigaéind meant to stimulate discussion. The
overview expresses the relative support of thermegito AM: a high score does not mean
that the situation cannot be anymore improved alogvascore does not mean that nothing is
done yet. A major source of uncertainty is that aerview represents the perspectives of
the authors of the basin reports, which are baseashty limited information.

Figure 14. Indication of relative support regimes ad information management to AM

B Rhine O Elbe @ Tisza O Orange W Guadiana O Nile @ Amu Darya

Relative support to
adaptive management

11

Actor networks Legal Policy process  Information Financial
framework management

It seems that overall the Rhine regime supports tANhe greatest extent, followed by the
Elbe and the Tisza. The financial situation andigyoprocesses in Rhine and Elbe are
similar, but the actor networks, legal frameworkdamformation management have
developed a bit further in the Rhine basin. Thedigegime offers less support to AM than
the Elbe regime, although the information managerard actors networks are developed to
a similar extent. In particular in the area of ppldevelopment and implementation the Elbe
regime is better developed than the Tisza reginemalse of the types of measures
considered, the long-time horizon and the actualementation of policies.

The African regimes, as well as the Guadiana regiseem to be less adaptive. In the
Orange basin, actor networks and policy processesedatively suitable for AM, the legal

and financial incentives for AM are less suitabled dnformation management is rather
unsuitable at the moment. In the Guadiana basimther networks and legal framework
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offer average support to AM, but the policy proesssinformation management and
financial incentives are less developed. This igsed by the fact that no transboundary
policy has been established (yet), communicatioth ase of information is limited and
financial incentives for sustainable water usevany limited.

In the Nile basin, the legal framework is not coeimnsive nor easily adaptable and the
financial incentives for adaptive management atatively low. Because under the Nile
Basin Initiative many good activities are undertgk@olicy development, information
management and in particular the actor networks farbetter support for AM. The Amu
Darya regime is the least supportive to AM, becatseores relatively low on all groups of
criteria. The financial situation in the Nile andaBge basin is relatively more appropriate,
because in these basins donors still contribute ®ltransboundary management. Although
the financing by donors might not be as appropatéinancing by the cooperating national
governments, it does contribute to the availabdityl use of multiple resources.

8.6.2 Stages of transition towards adaptive management

A distinction can be made between (groups of) gaiten which all basins score relatively
high, criteria on which all basins score relativiedyw and criteria with a large difference in
basin scores. Based on this distinction some ideake stages of the transition towards AM
can be hyphothesised. This is only a first atteofpstructuring the criteria for AM, and
identifying a typical order in the transition prese towards adaptive tranboundary
management.

Assuming that some form of transition towards AMs leready started in the case study
basins, the criteria that are fulfilled in many ibasindicate regime changes that can be
established relatively early in the transition me& Cooperation across administrative
boundaries and joint information production wouldhis view be part of the early phases of
the transition. The criteria which are not (or Wgrdulfilled in any of the basins indicate
elements of AM that are most difficult to establesid that will probably only be realised in
the late stages of the transition process. Thesmegits include cooperation between
disciplines, sectors and administrative levels aahsideration of assumptions and
uncertainties. Furthermore, proper utilisation wformation and adaptable legislation are
typically hard to establish (See Table 8).

Table 8. Criteria for AM in the order in which they are expected to be achieved

Early stages Middle stages Late stages
= Cooperation across = Broad stakeholder participation; =  Cross-sectoral cooperation;
administrative = Appropriate legal framework; = Cooperation between
boundaries; = Full consideration of possible administrative levels;
= Joint information measures; = Adaptable legislation;
production = Long-term horizon; = Interdisciplinarity,
= Flexible measures, keeping = Elicitation of mental models
options open; / critical self-reflection about
= Actual implementation of assumptions;
policies; = Explicit consideration of
= Broad communication; uncertainty;

= Appropriate financing system.

Utilisation of information

Some regime elements are well-developed in the &Rf@md Elbe) basin, offering good
support to AM, but hardly developed in (many ofg thther basins. A large difference
between the basins might indicate that it takesicenable time and effort to develop that
specific regime element.
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In particular the group of criteria ‘policy developnt and implementation’ displays a large
variability between the basins. Policy developraerd implementation is well-established in
the Rhine and Elbe basin, whereas there is hamypalicy supporting AM in the Amu
Darya and Guadiana basin. Other criteria with gfipwarying scores are presented in the
middle column of Table 8. It is hypothesised tha tevelopment and implementation of
sustainable policies, broad communication and PR;omprehensive legal framework
containing provisions for policy adaptation and rappiate financing (use of multiple
resources, cost recovery and decision-making andnéing in one hand) take place
somewhere in the middle of the transition towardseradaptive transboundary RBM.
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9 Discussion of evaluative framework

As discussed in section 9.1, the framework for @ai@dn of the extent to which the regimes
support AM contains many hypotheses about whattitotes AM. Remarks about the
validity of these hypotheses, based on theoretioakiderations, are presented in the first
section of this chapter. Subsequently, the evaleatramework is compared with the
guidelines for tranboundary cooperation as desgribehapter three.

By applying the criteria and indicators to the casedy regimes, some insight has been
created in their applicability for regime analysid)ich will be discussed in the section 9.3.
Subsequently, attention will be paid to the questioshether the evaluative framework is
complete, whether the criteria overlap and whetherframework delivers a well-balanced
evaluation of the ‘adaptiveness' of the regimes diiscussion might be biased because the
framework has only been applied to the NeWatembasi

Suggestions for refinement of the evaluative fraorwn future research, derived from the
discussion, are presented in the last sectioneottiapter.

9.1 Validity of criteria

The evaluative framework is based on many hypothesacerning what constitutes AM.
The management strategies and their implementaiierthe most direct measures of the
performance of a regime. Still, some of the crieand indicators assume that certain
situations, which might lead to problems in the liempentation of strategies, support AM.

9.1.1 Decentralisation and public participation

The involvement of lower levels of government irtid®n-making by higher levels (or even
decentralisation of authority) can be very usefustimulating discussion, eliciting multiple
perspectives and using multiple sources of infolmnatas a result of which better strategies
can be developed and commitment can be createthéar implementation. On the other
hand, there always is a risk that lower governmdotsiot agree with higher level interests
and slow down or block the process. A dominant reérmtuthority that is able to force the
implementation of sustainable policies might thesfgrm relatively well. Besides involving
lower level governments, public participation incid&on-making is often also seen — in
particular by authorities - as a risk for the depahent and implementation of management
strategies.

9.1.2 Appropriate financing system

It is questionable whether decision-making andrfanag should always be in one hand.
There is a certain tension between this idea aaddba that multiple (public and private)
resources should be employed to support AM. Idaadiifjonal governments should finance
transboundary cooperation theirselves, because ¢hisures (to some extent) their
commitment to the implementation of shared policie®wever, in situations where
otherwise no shared activities would be employedalgt financing of transboundary
cooperation by donor organisations is beneficial AM, bescause it ensures financial
sustainability (no dependence on politics). Thusfihancing transboundary cooperation
public financing should be preferred over privateificing, but private financing over no
financing at all.

A similar tension exist between the ‘user pays'npiple and the need for sufficient
resources. Again a situation in which water managens financed (partly) by non-users
might be better for AM than the situation in whicb financing is available at all. General

80



—
- Discussion of evaluative framework

taxes (public financing) can for example be a quagpropriate resource for flood
management, although only a part of the tax-payengfits from it.

9.1.3 Concluding

When a certain minimal capacity is already exist@na water management regime, all
criteria for AM seem valid. However, when a managetrregime is still very traditional,
some of the criteria and indicators might referuttfeasible ambition levels. In such a
situation it might be better to make sure that sameful management strategies are
implemented, without running the risk that nothimppens at all while striving for an ideal
adaptive regime. Still, progression towards a nmemtaptive regime can be made step-by-
step.

9.2 Relation with guidelines transboundary cooperation

It might be interesting to see whether the critdéda support of AM correspond to the
guidelines for transboundary cooperation as presentchapter three.

At first, it should be noted that the framework fraluating AM has a broader scope than
just transboundary cooperation: it is also appliedab other scales of RBM. The guidelines
for transbondary cooperation elaborate mainly am fivmal cooperation across national
borders, and could offer some additional indicaforsthis third criterion in the evaluative
framework (e.g. adequate technical capacity anadtieg@n skills of involved actors).

A second, related remark is that the guidelinedrimsboundary cooperation are focused on
the question how to develop institutions and infation management in a situation in which
they are not or hardly existent, whereas the fraonkwor evaluating AM is aimed at
identifying the potential for change in any sitoati Three major groups of criteria for AM
are not (or hardly) included in the guidelinestif@nsboundary cooperation:

= Concerning the content and implementation of pedicfull consideration of measures,
long-time horizon, flexible measures, policy expentation and actual policy
implementation;

= Concerning information management: elicitation @mal models / critical self-
reflection about assumptions, explicit consideratib uncertainty, broad communication
and utilisation of information;

= Concerning financing: an appropriate financing eyst

These criteria might gain in relevance after thdiah development of transboundary
institutions and are assumed to offer directiorfdither development of regimes.

9.3 Applicability of criteria

Some of the criteria and indicators were hard te insthe evaluation of transboundary
regimes, mainly due to lack of information or lamkinformation that could be generalised
to the transboundary scale of this analysis. Téssilted in some gaps in the scoring effort.

Two criteria that were particularly hard to evakiate ‘Elicitation of mental models / critical
self-reflection about assumptions’ and ‘Explicit ne@eration of uncertainty’, both
concerning information management. The extent thvthese criteria are fulfilled differs
for each case in which information needs are stated information is produced and
communicated. Proper scoring would require detadledlysis of some specific cases and
even then it would be hard to generalise the arsteethe transboundary scale.

Furthermore, it appeared to be hard to find an answthe question whether authorities can
take loans and depreciate their assets, to faeild@Hicient use of resources and replacement
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of assets. For international cooperation structthesindicator is, however, not as relevant
as for national and lower level governments.

9.4 Completeness, overlap and balance

9.4.1 Completeness

The evaluative framework seems to be quite commste and complete, because little
information has come up in the analysis that cowgtdbe located under one of the criteria.

One aspect that is not explicitly included in ewadive framework, but that is of relevance to
(adaptive) transboundary water management, is twep balance between the riparian
countries. For example, in the Nile basin, Egyptciearly one of the most powerful
countries, but as downstream country more vulneraliiis provides a balance of power that
enforces cooperation. In the Guadiana on the dthed, Spain is the most powerful country
as well as the upstream country. This unbalangeowofer may be the most restrictive force
leading to a non-adaptive water management situakor the Guadiana the WFD may be
an important force to bring more balance to thepewoation, but this may only become
apparent in future.

Thus, the power balance significantly influences tooperation between countries and it
seems useful to include a criterion for the powadabce in the evaluative framework. This
criterion would be part of the group ‘formal andommal actor networks’. The power
relation could for example be indicated using thress Domestic Product, as indicator of
economic power, and the position as up- or dowastreountry.

9.4.2 Overlap and balance

Some of the criteria and indicators do to somergxterlap. Between the criteria in the
groups ‘Information management’ and ‘Policy devehgmt and formulation’ there is for
example quite some overlap. Furthermore, stakeham®lvement is an important notion
that comes back in the scoring on several critditee extent of overlap does, however, not
seem to have a negative impact on the analysiseder, the more specific information is
available, the more the distinction between th&eda and indicators can be used to the full
extent.

It is difficult to evaluate whether the list of @ia and groups of criteria is well-balanced.
The criteria together form a complex, interrelatgducture and it is at this moment
impossible to say whether some criteria are morpontant than others. Therefore, the
analysis has been qualitative and no weights haea hssigned to the criteria.

9.5 Further research on evaluative framework

9.5.1 Further development of criteria and indicators

With developing insight in AM, new criteria and indtors might come up and be included
in the evaluative framework, e.g. criteria concegiihe power balance. It might be possible
and useful to include quantitative indicators afl.we

9.5.2 Relation criteria in evaluative framework

As discussed in section 8.6.2, there is still Mdtie understanding of the relation between

the criteria of the evaluative framework. To in@edhis understanding, future research can
be aimed at studying the order in which the tramsito AM takes place and the timescales
of this transition.
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It would be interesting to compare the stages tbiearansition towards AM with the typical
steps in a cyclic transition management procesdniRas 2003; van de Kerkhof and
Wieczorek 2005):

1. Organisation of a multiactor network (transition ema). problem definition,
identification of stakeholders, establishment afqmnditions for operation of the arena,
definition of transition themes;

2. Development of sustainability visions: establishtreamd discussion of a common, long-
term view and of differences in perception of thelpem involved;

3. Exploration of transition pathways (pathways) tlglouexperiments and joint actions;
development and implementation of effective insienis;

4. Evaluation, learning and monitoring of the prograssermediate goals, and learning
effects; adjustment of the agenda and visions;gredipn of the next transition round.

9.5.3 Relation transboundary and national institutional development

In this report transboundary regimes and transbaynishformation management have been
analysed. Institutions and information managementha national and lower levels are
closely connected to the processes at the trandboyifevel. An interesting question is how
the development of regimes towards more adaptiveagement is related at the different
scales. It can be hypothesised that AM at natibeal is a precondition for AM at the
international level. However, there are also situret imaginable in which transboundary
RBM (e.g. initiated by donors) is the driving forbehind the transitions towards AM at
multiple levels.

The interaction between scales adds another dimeneithe already complex problem of
relating criteria to each other (and in time). Samgght in this problem could be gained
from comparing the national evaluation of AM in Net&r Deliverable 1.2.1 (Huitema and
Becker 2005) with the transboundary evaluatiorhia teport. More reliable results could be
achieved by focusing future research specificalty tbe relation between national and
transboundary development of regimes and informatianagement.
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10 Conclusions & Recommendations

In this final chapter conclusions are drawn aba&gimes and information management in
general and, more specifically, in the NeWater cdsdy basins. Furthermore, the extent to
which regimes and information management support iAMhese basins is summarised.
Additionally, some hypotheses about the stagelh®transition towards AM will be posed.
In the second part of the chapter recommendatioesmeade about how to support the
transition towards more AM in the studied basimgl(iding recommendations for additional
research).

10.1 Conclusions

10.1.1 State-of-the-art review on regimes and informatiormanagement

Almost half of the land surface of the earth is e®@d by international river basins. To
manage these transboundary river basin effectidieéy development and implementation of
joint strategies is essential.

A lot of research has been dedicated to the questaw transboundary institutions and
transboundary information management can be deedlap order to support joint actions.
Most authors agree that technical cooperation afafrmation exchange form a good base
for developing trust and political cooperation beéw the riparian countries. Involvement of
multiple disciplines and sectors can open up admaying field with more opportunities
for win-win situations and sustainable solutionsvdlvement of NGOs and the public in
transboundary management can increase the acoeptdtproposed strategies and donors
can support the initiation or financing of transhdary cooperation.

Agreements should be based on voluntary decisiowlsraflect individual interests and
resources as well as the principles of equitabkk rasonable use, the obligation not to
cause significant harm, and the duty to notify amdhange information. Flexibility should
be provided and plans should be updated periogicall

10.1.2 The case study basins

Transboundary issues

In the Amu Darya, Orange, Guadiana and Nile rivasito transboundary issues are mainly
related to water scarcity. Overexploitation of tiveer, mainly for irrigation purposes, and

building dams, for storage and hydro power genamatiesult in (threath of) salinisation,

desiccation and ecological degradation downstreamshe Elbe, Rhine and Tisza basin,
pollution and floods are the central issues.

Regimes

The transboundary regimes of the Amu Darya, Elbeadgana, Nile, Orange, Rhine and

Tisza basin can be characterised by many siméariéind differences. The most obvious
similarity is that in every basin some form of stural transboundary cooperation (e.g. a
river basin commission) has been established.dniiimu Darya, Guadiana and Tisza basin
the scale of the established cooperation structur®wever larger than the studied basin.
Furthermore, the tasks and responsibilities of diganisations differ strongly, as well as

their functioning and effectiveness in reality the Rhine, Elbe and Guadiana basin, national
governments have been the main initiating and Gimanparties. In the Amu Darya, Orange,

Nile, and to a lesser extent also in the Tiszarhasternational donors have played a large
role in the initiation and financing of basin orgaations. It occurs that in these institutions
national governments are less committed and itaisldr to develop and implement joint

management strategies. Therefore, transboundarpgecaiion in the African and Asian
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basins is at the moment mainly aimed at developringt between the riparian countries and
developing technical and institutional capacityeTble of informal actors in transboundary
water management is in general limited due to labstrust by governmental actors and
limited capacities of the stakeholders. Stakehopwgticipation is rather well-developed in

the Rhine and Elbe basin.

Although many institutional changes have been mtmeformer communist regimes in the
Amu Darya, Elbe and Tisza basin still influenceagd water management. In particular in
the Amu Darya basin many of the old hierarchicalttires remained. In the Elbe,
Guadiana, Rhine and Tisza basin, national andnat&mal river basin management is and
will be strongly influenced by the EU Water Framekdirective. The WFD requires
administration on the spatial scales of river bagand sub-basin), including transboundary
cooperation. National law, policy and actor netveodf EU Member States and Candidates
have to comply with the WFD.

Information management

The information needs in a basin are strongly eelad the main issues in the basin. Without
sufficient information, effective and fair discumsiof the main issues leading to realistic
agreements is hardly achievable. In particularhie Nile, Orange, Amu Darya and Tisza
basin, the availability of information needed byn@al actors to manage transboundary water
resources is far from satisfactory. Thus, in alleegments concerning transboundary water
management provisions have been included for bettermation exchange or even joint
information production. In the framework of the IRPICPE, ICPDR, Nile-COM and
CADC several working or expert groups are aimethat purpose. The ICWC has its own
Scientific Information Centre and in the Orange ifbasnter alia, the SADC-HYCOS
contributes to information exchange and management.

In practice, the production and exchange of infaromabetween formal actors has not been
well-established in the Amu Darya, Guadiana, Ndeange and Tisza basin. Dissemination
of information to stakeholders and the public isgeneral even more limited. Relatively
strong communication has been established betweer(formal and informal) actors in
transboundary river management in the Rhine and Edsin.

Finally, the utilisation of information in transbagdary decision-making is in many basins
very limited, partly because the information prditut and exchange are not yet or not any
more in operation.

Adaptive management

The extent to which the regimes and information ag@ment in the studied basins support
AM varies significantly. The Rhine regime currentiffers the largest potential for AM,
followed by the Elbe, Tisza, Orange and Guadiana.

The Nile and Amu Darya regimes offer the least pi& for AM. Although a first step has
been made by developing institutions for transbamnaooperation, implementation of the
intended institutional structures is still ongois long as the political setting is not ready
for a real transition, there will be little detemation for the further development and
implementation of transboundary water laws andcpesi

Stages of transition towards AM

Conclusions about the interrelatedness of crit@nid a typical order of regime development
in the transitions towards more adaptive forms BMRcan at the moment not be drawn. The
analysis does however allow some hypotheses to ddemt can be hypothesised that
cooperation across administrative boundaries aimdl jloformation production are typically
part of the early phases of the transition. Somesvhre the middle of the transition the
following criteria could be achieved; appropriatdigy development and implementation,
appropriate legal framework and financing systewh afroad stakeholder participation and
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communication. Aspects of AM that can be estabtislbaly in the late stages of the
transition would include cross-sectoral cooperatod cooperation between administrative
levels, adaptable legislation, interdisciplinariglicitation of mental models / critical self-

reflection about assumptions, explicit consideratiof uncertainty and utilisation of

information. It should be noted that, although aierttypical, general patterns might exist,
the specific order of regime development diffemrbasin to basin.

10.2 Recommendations

10.2.1 Transitions towards adaptive management

The activities that could be undertaken to stinmuldie transition to more AM differ from
basin to basin. It is obvious that some transboyndzgimes have already developed much
further than others. The transition has to be etegtstep-by-step and might take decades.
Goals have to be adjusted to the current situatiormake sure feasible activities are
employed and the development is not blocked bydésire to do too much too soon.
Because of limited understanding of the order eftilansition towards more AM, it is not
possible to specify exactly which activities to Exp in which situation. Still, some general
recommendation can be made for each basin:

= In the Rhine and Elbe basin the transboundary regamather well-developed. Efforts
for more AM could be aimed at developing crossa@ttcooperation and cooperation
between administrative levels, adaptable legistatimterdisciplinarity, elicitation of
mental models, critical self-reflection about asptions, explicit consideration of
uncertainty and utilisation of information;

= |n the Tisza basin development of a comprehensamdwork of law and policy for
transboundary RBM is lagging behind other develapsie In policy processes
additional effort should be put in employing a letige horizon, consideration of the
full range of possible measure and in actual imgletation of policies;

= |n the Orange basin more effort could be put inellgping information exchange and
utilisation of information, and in developing a raauitable legal and financial structure,
in which national governments play a larger role;

= |n the Guadiana basin the transitions towards midvewould benefit from activities
aimed at development and implementation of policéesl at developing a more
comprehensive legal structure and better financieéntives for water savings. The
WFD can become an important driver for a fast fteorstowards more adaptive water
management;

= Efforts to develop the Nile regime should be ainmda better legal framework.
However, because political support for change ef éitisting bilateral agreements is
low, it might be better to first improve informationanagement and actor networks and
develop and implement policies (as planned in tiB#)NThis might create more trust
between the riparian countries, which may in the lead to an improvement of the legal
framework;

= In the Amu Darya still a lot of work has to be ddwedevelop a regime that supports
AM. Following the lessons presented in section B.&ight be wise to start focussing
on the development of technical cooperation (inicigdnformation exchange) to create
adequate technical capacities and mutual confidence

10.2.2 Further research

The analysis underlying this report brought to fighlot of questions. Future NeWater
activities should play an important role in answgrthese questions. Within Workpackage
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1.3 of the NeWater project a research agenda reasdmveloped, considering demands from
the case study basins as well as recommendatiomtfie more theoretical studies like this
one (See Kranz, Interwies, Vorwerk et al. 2005).

Regimes and information management in case stusinda

It is recommended to perform a more detailed aiglgé relevant regime elements and
information management in the basins studied. Tineent report includes only a basic
analysis of transboundary regimes and the restilthi® analysis might be biased by the
somewhat fragmented information that was availaBlepaying more attention to specific
elements of the regime, more valid insights andemmecommendations for specific activities
supporting the transition towards AM in a basinldooe developed. The relation between
states strategies (in law, policy and informatioanagement) and the (lack of) actual
implementation is one of the main aspects thatire@aditional attention.

Besides from analysis on the international scalenaiional scale, it is recommended to
perform specific case studies. On smaller scalets ieasier to ‘measure’ criteria like
elicitation of mental models, critical self-reflemt about assumptions and explicit
consideration of uncertainty.

In short, it is recommended to focus the researcthe regime elements that are mentioned
for each basin in the previous section. Researdase studies should be aimed not only at
analysis, but at the same time at stimulating ithesition towards more AM.

Evaluative framework

A major topic requiring more attention is the ewilan framework for AM. Although the
list of criteria and indicators did not prove toiheomplete or to contain too much overlap in
the performed analysis, it is open to improvemdaised on growing insight in the concept
of AM. A major improvement would be to include timteractions between the criteria and
to find out more about the order in which changegards more AM occur. To obtain this
type of knowledge, it is recommended to perform erendetailed analysis of occurred
regime changes in the past, in a limited numbdvasins. This type of analysis could also
create more insight into the relative importancetha various criteria and indicators. A
limitation to this approach is that only the pafttbe transition can be studied that has
already occurred, which is only a minor part.

Relation transboundary and national institutionavetlopment

A final subject that would be interesting to studythe relation between transboundary and
national institutional development. Some insighttlvis problem could be gained from
comparing the national evaluation of adaptive manant in NeWater Deliverable 1.2.1
(Huitema and Becker 2005) with the transboundagfuation in this report.
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Annex 1. List of abbreviations

AM Adaptive Management

ARGE Elbe Arbeitsgemeinschaft fir die Reinhaltueg Blbe

ASPB Aral Sea Basin Programme

BVO Basin Water Management Organisation (Amu Darya

CADC Commission for the Implementation and Develepirof the
Albufeira Convention between Spain and Portugal

CHR Commission for the Hydrology of the Rhine Basin

DPSIR Driving forces, Pressures, State, ImpactResponses

DSS Decision Support System

EU European Union

FGG Elbe Flussgebietsgemeinschaft Elbe

GEF Global Environment Facility

GIS Geographical Information System

HYCOS Hydrological Cycle Observation System

ICPE International Commission for the Protectiorihaf Elbe

ICPDR International Commission for the Protectiéthe Danube River

ICPR International Commission for the Protectiorthef Rhine (against
pollution)

ICWC Interstate Commission for Water Coordinatiéinal Sea basin)

ICWE International Conference on Water and the Emvhent

IFAS International Fund for the Aral Sea

IAWR Internationale Arbeitsgemainschaft der Wassske im
Rheineinzugsgebiet

IWRM Integrated Water Resource Management

LAWA Landerarbeitsgemeinschaft Wasser

LHWC Lesotho Highlands Water Commission

NBI Nile Basin Initative

NGO Non-governmental organisation

Nile-COM Nile Council of Ministers

Nile-SEC Nile Secretariat

Nile-TAC Nile Technical Advisory Committee

ORASECOM Orange-Senqu River Basin Commission

PP Public Participation

PWC Permanent Water Commission (Namibia, SoutlcAfri
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RAP Rhine Action Plan

RSAP-IRWM Regional Strategic Action Plan for Intetgd Water Resources
Development and Management (SADC)

RBM River Basin Management

SADC Southern African Development Community

SIC (ICWC) Scientific Information Centre of the IGW

SVP Shared Vision Programme (Nile)

Tecconile Technical Cooperation Committee for thenftion of
Development and Environmental Protection of the Si&sin

TRB Tisza River Basin

UNDP United Nations Development Programme

UN ECE United Nations Economic Commission for E@rop

UNEP United Nations Environmental Programme

WFD Water Framework Directive

WMO World Meteorologival Organisations
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Annex 2
Annex 2. Tentative overview ‘adaptiveness’ regimes
Table 9. Tentavive scores basins on criteria for AM- = low, o = average, + = high)
Criterion \ Basin Amu Elbe Guadi- | Nile Orange | Rhine | Tisza
Darya ana
1. Cross- sectoral cooperation - ] O - - O -
2. Cooperation between - | O - m] O |
administrative levels
3. Cooperation across 0 O O O O + O
administrative boundaries
4. Broad stakeholder - + O ] ] + ]
participation
5. Appropriate legal - | O - - + -
framework
6. Adaptable legislation - ] O - m] O ]
7. Long time horizon - + - ] O + -
8. Flexible measures, keeping - + O O O + +
options open
9. Experimentation O O ] O ]
10. Full consideration of - + - O O + -
possible measures
11. Actual implementation of - + O - - + -
policies
12. Joint/ participative ] + O | O + o
information production
13. Interdisciplinarity - O O - O ]
14. Elicitation of mental - ]
models/ critical self-
reflection about assumptions
15. Explicit consideration of - O ] ] O ]
uncertainty
16. Broad communication - ] - - - ]
17. Utilization of information - ] - - - m] |
18. Appropriate financing - + - - - + |
system
Table 10. Scores basins on groups of criteria forM (- = low, o = average, + = high)
Criterion \ Basin Amu Elbe Guadi- | Nile Orange | Rhine | Tisza
Darya ana
Formal actors and informal - ] O -/o ] ol+ ]
networks (average 1-4)
Legal framework (average 5¢ - O O - -/o ol+ -/o
6)
Policy development and - + -/o ] ] + -/o
implementation (average 7-
11)
Information management - o -/o -/o -/o al+ o
(average 12-17)
Financial (18) - + - - - + ]
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