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Introduction

Water stress is a global problem with far-reaching economic and social implications. Current estimates
indicate that a third of the world's population lives in water-stressed countries and by 2025, this is
expected to rise to two-thirds. Climate change is affecting all regions of the world and extreme events
instigate water scarcity even in traditionally water rich areas. The problem has far-reaching technical
solutions, as well economic and social implications.

There are several potential answers. Serious and worrying factors indicate that a planning process to
mitigate the water shortages at the regional scale depends not just on infrastructure, technological
innovations or water use efficient techniques, but also on the development of new integrated water
management driven approach toward new tools and decision-making practices.

Under this context, the AquaStress Integrated Project, extended over a four years period (February
2005 - January 2009), was planned to give a major contribution towards this objective. To do this, it
explored new interfaces between technologies and social approaches, disciplines and sectors, and
developed a radically innovative water stress mitigation conceptual framework and guidelines to
implement integrated options. With 37 participating organisations from 17 countries (Annex A)
matching both academic and practitioner skills, the Project has adopted a Case Study - Stakeholder
driven approach to generate knowledge in the technological, operational management, policy, socio-
economic, and environmental domains (organised in specific Work Blocks) aiming to

- the characterisation of water stress,

- the assessment of mitigation measures,

- the development of new options and supporting tools to evaluate them,

- the development and dissemination of guidelines, protocols, and policies,

and building a participatory process for their implementation as well the identification of barriers to
policy mechanism implementation.

In this way the ambitious project presented a major management challenge that, through a scientific
process, produced a high level of interaction among advanced research teams, local water managers,
stakeholder and citizens, bringing together theory and practice, suggesting codified, validated and
replicable actions, within the framework of the implementation of the EU Water Framework Directive.

The first challenge during the Project implementation was related to the adoption and use by the test
site partners, both stakeholders and scientists, of theoretical results from the scientific activities,
identifying and collecting the local indicators, as well the needed provision of feed-back of in site
observations or results that would enable the technical Work Blocks to elaborate and draw up useful
practical guidance documents and tools. For each test site a Joint Work Team (JWT) was established
providing the teams with modelling or theoretical inputs as well as groups of participants driving the
case studies in the field, all within the AquaStress partnership.

Cooperation among different disciplines was not easy to achieve and required significant amounts of
efforts; however, it was enhanced through the formulation of these interdisciplinary working teams of
researchers and stakeholders, providing feedback to all team participants and offering insight into
alternative points of view.

Several lessons can be derived from the AquaStress experience on improved approaches to integrated
and participative water management.

Public Participation is emerging as a necessary aspect for the planning of any management plan,
program of measures or project. The key to a successful process lies in getting stakeholders, and the
public at large, to identify the problems requiring solutions as their own and to recognize that it
belongs also to their responsibility to contribute to the solution. The formulation and operation of
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Stakeholder Bodies enhanced information exchange between the public, decision makers and water
experts, and enabled mutual understanding and the early identification of the authentic problems.

In that sense, the case study approach followed in AquaStress increased Stakeholder awareness on
water stress issues, enhanced the objectivity of scientific results and facilitated the integration of
results in developing EU-relevant policy recommendations. The combination of Stakeholder
participation with scientific expertise coming from different disciplines allowed the successful
calibration of research activities and stimulated the onset of a potential cultural change. The enhanced
role of stakeholders in the project, which enabled their participation in the implementation activities
not just as observers but instead as instigators for the case study development, has ensured a truly
stakeholder-driven approach.

AQUASTRESS PUBLISHABLE FINAL ACTIVITY REPORT



A
b

é AQUASTRESS

1. - Executive summary

The project started on February 1st, 2005 and the project termination date is January 31st, 2009. The
contractual limit of EU funding was 10,300,000. The project consortium had 37 contractors from 17
countries: 15 partners from EU countries and 2 Mediterranean’s extra EU partners from North Africa
(Morocco and Tunisia). The total effort by participating partners was higher than 2,000 person
months.

The project has produced a number of potentially useful documentation (192 deliverables, a large
number of publications on scientific journals, communications at international conferences and the six
Final Outputs) and tools (integrated into the 13S), which will deserve further publicity and
dissemination to the water community.

In conclusion, the big and ambitious effort requested by the 1.P. AquaStress, not only gave to the water
actors scientific results related to different technical, social and economical disciplines, but through its
management and coordination experience will also provide practical advice for future collaborative
research programs.

“Other than scientific and socio-economic results, at the end of this experience an additional lesson
can be issued from the complexity of the project in itself, one of the few examples of a real
interdisciplinary and collaborative effort completed in last years.

This integrative and interactive mode of research presents in fact considerable intellectual and
practical challenges and is thus more awkward to put into effect than other forms of research. In
scientific teams disciplines with different conceptual frameworks, languages, working styles, and
research ambitions face the challenge of overcoming these differences in order to function effectively.
Collaborative activities among researchers and community members include an even more different
array of goals, educational backgrounds and motivations than partnerships comprised of scientists
only. Therefore, researcher-stakeholder collaborations have the same, if not greater potential for
generlating misunderstandings and conflicts among team members as do those involving researchers
only.™

The overall level of satisfaction of all project partners is very high. New knowledge, new approaching
methods and tools, new contacts and creation of the community and experiences of participation in an
international EU funded project are considered the most important outcomes. It is the feeling in the
consortium that the mission of the project has been fulfilled.

! Starting from the above items and reflecting on them the project partner CRANFIELD (M. Muro & P. Jeffrey,
University of Cranfield, UK) designed and implemented an unplanned project experience survey during the Final
Project AquaStress Conference (Lisbon, 22-23 January 2009).

5
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2. The rationale of the Work-block structure

The nature of AquasStress, its geographically distribution, the central role of Stakeholders and the need
for responsive mobilisation of multi-disciplinary and cross-sectoral expertise, necessitate careful
attention to the interaction and coordination among activities. Consequently the activities have been
implemented through 7 Work-blocks, each comprising individual Work Packages (31) and related
tasks (174).

The Work-blocks operate as science management units and Work Packages as sub-units having
specific scientific objectives and results. Each WB and WP was lead by a specified lead scientist,
responsible for the delivery of their respective WB / WP's contributions to the project.

Work-block 1 was responsible for coordination of activities within Test Sites. Placing the multi-
disciplinary process in the test sites re-enforced the role of the Stakeholders at the heart of the project.
The Public Stakeholder Forum within each Test Site supported, at local level, the development of an
integration process. These Fora was the interface through which researchers mapped project outcomes
against societal needs.

Activities in Work-block 2 “Characterisation of water stress” dealt with the description and analysis of
the characteristics of the water stress experienced in each of the Test Sites. The analysis of the causes
of water stress, as well the bottlenecks in the water management responses, have been discussed with
stakeholders in the Test Sites. Indices were developed in WB2 to quantify and compare water stress
severity.

In Work-block 3 multi-disciplinary experts worked with stakeholders to develop “Water Stress
mitigation options”. This enabled stakeholders to enhance their knowledge and ability to use a range
of technical and non-technical options for water stress mitigation. This challenge of effective
integration of expertise was taken through to data analysis, problem definition, option development,
and communication with stakeholders and training.

The main task of Work-block 4 “Infrastructure to support solutions process” was the integration of
knowledge, information, data and methods within the context of IT systems. Information produced
have been assembled in a Integrated Solutions Supporting System (13S). This tool generated by
AquasStress will provide experts and stakeholders with a new instrument to integrate and assess cross-
sectoral policies in the case studies.

It is within Work Block 5 that knowledge from the local environment, stakeholder perceptions (WB1)
and professional expertise (WB2-3), was integrated into specialized tools (simulation games, role-
plays) for use in participatory evaluation of preferred water stress mitigation solutions.

Outputs and knowledge generated at all phases was brought together and delivered in the
dissemination and training Work-block 6 that also established and maintained the project public web
site. This WB provided dissemination using actions ranging from carefully targeted workshops to
specific interest groups, to far reaching publicity through the media to the general public.

The project ensured the effective integration and smooth running of the different components of the IP
through Work-block 7 ”Management”. A main function of the high-level management entities, the
Stakeholder Council, the Steering Committee, and the management structures within each Work-block
was to ensure the effective integration of resources, activities and outputs. The Stakeholder Council
included world-leading experts to advise on project integration.

Main objectives, the adopted methodologies and main achievements are presented in the following for
each project Work Block
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2.1 - WB 1: Coordination of Field Activities and Stakeholder Fora
Leader: NTUA (D. Assimacopoulos);
Partners: NTUA, AF, CUT, FEUP, HYC, IAV, INAT, IRD, UACEG, RIZA/DELTARES

The WB1 was structured in the following four Work Packages, all lead by the NTUA:

WP1: Stakeholders selection, Stakeholder bodies formation and role allocation

WP2: Coordination of Case Studies - Public Stakeholders Forum operation and functioning
WP3: Stakeholder Council operation and functioning, and Stakeholder joint assemblies
WP4: Field Implementation activities and coordination

2.1.1 - Work Block Objectives

The AquaStress Project Work-block 1 was dedicated to the support of the Project Case Studies and
Stakeholder Bodies. Through close collaboration with the other Project Work Blocks, the WB1 has
overseen the processes of Case Study selection and implementation, coordinated the participation of
Project partners in the Case Study activities and the participation of local and international Stakeholder
bodies in the Project.

The specific objectives of the WB1 were:

To select members for the Project Stakeholder bodies: the Stakeholders Council, a permanent
body composed of international experts in the field of water management, and the Local
Public Stakeholder Fora, a group of local stakeholders and actors in each of the eight Project
Test Sites.

To provide guidance and coordinate the participation of the Regional Partners in each of the
eight Test Sites towards the definition and implementation of the Project Case Studies.

To coordinate the Joint Work Teams (JWTSs), eight groups composed of project participants
from all Work Blocks and local stakeholders, implementing Case Study activities at each of
the Test Sites.

To act as a link between the Project Work Blocks and local Case Study participants, and to
provide required data and feedback to the other Work Blocks.

To provide feedback from the Stakeholders Council on the Project implementation and to
organize annual meetings where the Council members and consortium could interact directly
and review the implemented and planned activities and progress made.
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Figure 2.1-1: AquaStress test sites location

2.1.2 - Methodology and implementation

The Work Block 1 made an important contribution to the AquaStress project analysis and mitigation
of water stress through the coordination and monitoring of the Case Studies implemented in the eight
AquaStress Test Sites, located along the Mediterranean area and in Northern and Eastern Europe
(Fig2.1-1). Through the WB1 activities, case studies were defined and implemented in each Test Site,
through a systematic research framework, aiming to test water stress mitigation options, while
ensuring the real involvement of local stakeholders and focusing on particular characteristics of the
Test Sites. Case studies emerged as “in-depth plans covering selected issues and regions within a Test-
Site, by implementing specific options or combination of options in all or part of a Test Site, and
offering integrated solutions coupling technical, economic, institutional, educational and social
aspects”.

The Work Block 1 Case Study activities followed a three stage process:

e Stage 1: Definition of the Case Study objectives. The main issues addressed in this stage were
the stakeholder analysis and the identification of the main objectives of water stress mitigation
based on a problem tree analysis of the focal problem in each test site;

e Stage 2: Selection of water stress mitigation options. The process integrated expert knowledge
and stakeholder perceptions in an effort to identify applicable economic, institutional and
technical options;

e Stage 3: Implementation and assessment of options. Stage 3 included the preparation of Case
Study implementation plans and an analysis of the efficiency of the applied mitigation options.

Stage 1: Definition of the Case Study objectives

Stage 1 identified the defining water stress issues for each Test Site. It was subdivided into four
distinct steps: stakeholder mapping, problem and objectives definition, and case study definition.

In Stakeholder mapping, an analysis of the local stakeholder groups was undertaken to identify key
stakeholder groups in each test site, as well as experts in the international water scene. The goal of the
stakeholder analysis was to identify candidates for participation in the stakeholder bodies foreseen in
the project, who contributed with their knowledge, experience and opinion to the water stress analysis.
The stakeholder bodies defined and created were:

AQUASTRESS PUBLISHABLE FINAL ACTIVITY REPORT
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e The Stakeholder Council (SC) consisting of experts in the water sector. The SC acts as a
permanent advisory body to the project, commenting on the methods and the actions
undertaken;

e The Local Public Stakeholder Fora (LPSF), established in all test sites, which are local
councils, composed of primary and secondary stakeholders providing and receiving
information from the PSF. They are groups of selected stakeholders fully involved in the
activities at the test sites level, and have remained in direct collaboration with the local
partners throughout the implementation of the project activities through meetings, workshops
and continuous communication, in an effort to bring regional knowledge and experience in the
project;

e The Public Stakeholder Forum (PSF), which is a mixed panel of researchers and stakeholder
representatives from the LPSFs, participating in the annual Joint Assemblies organized by the
Work Block 1 to represent the eight Case Studies.

The goal of the selection process was to identify individuals who could support and contribute to the
full range of the project activities.

In order to make a smooth network communication and cooperate easily among the stakeholders and
Project participants and improve efficiency in the local implementation of activities, Joint Work
Teams (JWTSs) were also established in all test sites, composed by the local partners, LPSF members
and AquasStress researchers.

The definition of problems and objectives was performed through a joint application of the DPSIR
(Drivers-Pressures-State-Impacts-Responses) and Log Frame approaches. These tools enabled the
representation of problems and goals in a cause-effect scheme commonly developed by researchers
and stakeholders, the problem and objective trees.

The identification of water stress causes was undertaken in parallel through the analysis of the data
collected in the test sites, using the DPSIR framework for the determination of the drivers and
pressures causing water stress, and through interactive/participatory approaches with the LPSFs,
where problem trees were developed by the local stakeholders in dedicated workshops that were held
at the test sites, aiming to identify and prioritize the underlying causes of water stress. For the
identification of mitigation options at the test site level, the LPSFs developed objective trees aiming to
identify potential solutions to address the water stress causes identified in the previous step of the
process.

It was a participatory exercise that aimed at developing a common understanding of the water stress
problems and building consensus on the critical objectives for the region. The water problems were
deeply analyzed in relation to environmental considerations (ecosystem degradation), social
considerations (access to water), development considerations (low water productivity, economic
efficiency) and water deficit (conflict among users).

The final step was the definition of the AquaStress Case Study that addresses the focal water stress
problem in the Test Site, based on the outcomes of the previous steps. The aim was that the Case
Studies serve as a learning platform towards understanding the impacts of different water management
practices on water stress. Therefore, the Case Study summarizes the critical strategy for mitigating
water stress.

The Case Study defined in each test site is presented in the table below. Five Case Studies are dealing
with the contribution of the agricultural sector to water stress (Flumendosa, Guadiana, Tadla,
Merguellil and Limassol Test Sites); two Case Studies are focused on the industrial sector (Iskar and
Prsemsza Test Sites); and one Case Study is focused to participatory water management (Vecht Test
Site).
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Table 2.1-1. The AquaStress Case Studies

Test Site Case Study

Flumendosa, Italy | Integrated and sustainable water management

Guadiana, Use and allocation of water resources among the agriculture, urban, and

Portugal environmental sectors to maximize environmental, economic and social
welfare

Limassol, Cyprus | Decreasing groundwater overexploitation through the rationalization of
the irrigation practices employed, and promoting the use of reclaimed

water
Merguellil Valley, | Improving water use efficiency in intensively irrigated areas
Tunisia
Tadla, Morocco Integrated and sustainable water management
Iskar, Bulgaria Initiation of multi-level participatory process for holistic urban and

industrial water management under scarcity and stress conditions
Przemsza, Poland | Adaptation of water management in the Przemsza catchment to meet
the need of industrial transformation

Vecht, Improvement of water management by the Velt en VVecht Water Board
Netherlands through participatory approach and water system analysis

Stage 2: Selection of water stress mitigation options

Stage 2 involved the selection of options to be implemented through the Case Studies in order to
resolve the focal problem and achieve the desired situation. The options fell under the broad categories
of policy mechanisms, economic tools, administrative initiatives, participatory processes, water saving
activities, and education and awareness efforts, further aggregated to institutional, economic and
technical options.

The selection involved a consultation process with the local Stakeholders, following which the Test
Site Joint Work Teams (JWT) proposed a first list of mitigation options. As a next step, the feasibility
of the alternative available options was discussed with the participating stakeholders.

In each test site, a goal and specific objectives were discussed and defined by the respective JWT,
based on the perceptions of the local stakeholders on the problems faced and acceptable solutions.
This meant that there was an inherent bias in the criteria employed and in the selection of options,
depending on the background and point of view of the participating stakeholders, which however was
unavoidable in such a stakeholder-driven approach. Nevertheless, reaching a consensus and achieving
acceptance by the local stakeholders prior to the implementation of the selected options was key to
overcoming a commonly encountered obstacle in the field implementation of projects, where
proposals put forward by experts often find strong resistance by the local society.

Stage 3: Implementation and assessment of options

In order to implement the selected Case Studies, water stress mitigation options were examined either
by virtual implementation (simulation activities and computer tools), by field activities (small scale
field activities used for testing the applicability and the efficiency of the proposed mitigation options)
or participatory processes (surveys & workshops on water stress issues).

The spatial scale of analysis varied among options and ranged from a specific sub-basin in the Test
Site to the whole basin. The scope of this fragmentation was to test the effects of the mitigation option
in the region where the targeted water stress problem is evident.

The results of the testing process were subsequently evaluated by the Project Work Block 5.

10
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2.1.3 - Main achievements

The AquaStress Case Study approach enabled a stakeholder driven water stress characterization and
mitigation process, based on the social, cultural, environmental and economic aspects of the eight Test
Sites. The identification of the critical water management problems was performed in accordance with
the existing European water and environment-related management policies, in an effort to combine the
experiences from the different sites and to define generally applicable solutions for similar water stress
problems. In particular, the AquaStress Case Studies yield a number of outcomes of interest:

Promotion of an innovative water culture. The need for integrated, proactive and participatory
water management was a key aspect of water stress mitigation within the project, thus
facilitating the introduction of the innovative water culture to the local societies. The
participatory process of defining water stress case studies and the public awareness events
(e.g. workshops and summer schools) advocated a new water use and management paradigm.
Integration was achieved through the analysis of both demand and supply oriented measures,
including technical, economic and institutional options.

Water management at the local level. In reference to the EU Water Framework Directive
provisions, the project Case Studies supported water planning at the local level with the
establishment of the Local Public Stakeholder Fora.

Definition and analysis of water stress. The Case Studies enhanced the knowledge of project
partners and stakeholders on water problems and suitable mitigation options.

Improved knowledge sharing and capacity building. The participatory process followed
enabled the interaction and information/knowledge exchange among stakeholders, who
discussed in depth and reached consensus on commonly acceptable mitigation options.
Furthermore, the stakeholders became accustomed and were trained to use a variety of water
management tools, which can assist their efforts towards sustainable and integrated water
management

Some remarkable lessons learnt from the Case Study process include the following:

The formulation and operation of Stakeholder Bodies has enabled information exchange
between the public, decision makers and water experts and can enable mutual understanding
and the early identification of the true problems;

Cooperation among different disciplines is not easy to achieve and takes time, but can be
enhanced through the formulation of interdisciplinary working teams of researchers and
stakeholders, providing significant insight to all participants;

Similar sectoral water stress issues were identified in the Test Sites, emphasizing the need for
international practices for water stress mitigation;

Stakeholder acceptance should be a key criterion in selecting appropriate options.

In the four project years 14 deliverables have been produced by the WB1.

The major output, resuming Case Study definition and implementation process and indicative results is
represented by the deliverable 1.4-5 of the Project, “Water stress mitigation: the AquaStress Case
Studies”.

11
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The AquaStress
Case Studies

The report, issued by the partner NTUA with the collaboration of all Regional Partners, presents the
AquasStress project experience in water stress analysis and mitigation and particularly the AquaStress

Case Studies. It introduces the approach followed by the project, and presents indicative results for
each Test Site.

The booklet can be downloaded from the project web site www.aquastress.net
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2.2 - WB 2: Characterization of water stress

Leader : USF (C. Pahl-Wostl & M. Manez, since February 2007), ALTERRA (E. Moors, since
November 2009);

Partners: ALTERRA, CEMAGREF, CNR-IRSA, CRANFIELD, NERC-CEH, RWTH, LUH, UoR,
USF

The WB2 was structured in the following three Work Packages:
e WP2.1: Overall Design (USF)
e WP2.2: System characterization-Sectoral studies in Test Sites and in selected case studies
(ALTERRA)
e WP2.3: Cross-sectoral integration and synthesis (USF)

2.2.1 - Work Block Objectives

Work-block 2 dealt with the characterisation of water stress and includes the description and analysis
of the characteristics of water stress experienced in each of the Test Sites. The analysis of the causes
of water stress as well as the bottlenecks in the water management responses were discussed with
Stakeholders in the test sites. Indices were developed to quantify and compare water stress severity.
Most of the activities were planed to be completed in the first two years of the project but, because of
conceptual challenges and limited access to data in the test sites, results were eventually obtained
during the third year.

The main objectives of this work package were:

to design an overall framework to characterize water stress;

to analyse the water availability and water use for different sectors in test sites;

to analyse the stakeholders perception of water stress;

to develop tools for cross-sectoral integration and synthesis.

2.2.2 - Methodology and implementation

A common framework was developed to evaluate drivers of water stress, impacts for ecological and
human systems and current response strategies chosen in different regions and sectors including the
agricultural, industrial, (semi)-natural ecosystems and domestic sector. This framework consisted of a
definition of water stress and an indicator tool.
At the beginning of the research activities, analyses of and responses to water stress were mainly
limited to either the sectoral or regional levels. However, to fully understand water stress and develop
appropriate solutions to cope with it, sectoral analyses and intersectoral integration need to be
combined with regional assessments. To this end the Stakeholders perceptions of water stress in the
project test sites was examined as well as a definition of water stress was developed in an expert team
of project partners from different fields and sectors and discussed with external scientists to put it on a
firm footing. The framework was used for the development of indicators to quantify water stress in all
sectors as well as for combining the indicators to a water stress index. Based on this framework, state
of the art reports on the different sectors as well as on indicators of water stress and regional
vulnerability were developed. A series of internal project partner workshops was organised to:
e Provide an overview of current approaches to quantify water stress;
e Assess the vulnerability of a region/sector and, in particular, vulnerability to an increase in
water stress;
e Assess the possibility of predicting vulnerability to, and changes in, water stress due to
changes in water availability (e.g. climate) and demand (technology, demography etc);

13
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e Investigate current practice of how to deal with water stress in different sectors and
characterize the situation in different test sites, and

o Determine the perception of water stress from different stakeholder groups, and its implication
for decision-making processes and conflict management.

The water stress indicators were reviewed to identify and agree on a coherent set of indicators.
Furthermore, the framework and the indicators were tested in the Sardinian and Moroccan test site. A
workshop in the context of an international conference with scientific experts and decision makers
assessed the final research results of the project partners (CAIWA-Conference organised in Basel in
November 2007). Based on this assessment, adjustments were made and the indicator tool was passed
to the WB4 for implementation in the 13S system.

To further improve the cross-sectoral integration of the characterisation of water stress, an inventory
was made of current technological, economic and institutional measures for cross-sectoral integration.
It was searched whether current institutional structures are appropriate to address water stress
problems from a cross sectoral perspective. The requirements for institutional change and new
instruments for achieving it were identified. Major uncertainties and key priorities were identified to
support the development of integrated solutions to water stress.

At the end, to examine in deep the potential and limitations in dealing with water stress in the
agricultural, domestic, industrial and (semi-)natural ecosystems sector a balance model was developed.
It merges a differential equation model (representation of flows) with a rule based model
(representation of expert knowledge on causal relationships) and a flow analysis tool to characterize
water stress. The concept of the model was discussed in a participatory setting with scientific experts
and stakeholders in selected test sites. The model structure consists of subsystems that can be easily
exchanged or modified. Stakeholders could discuss different model runs to represent alternative
scenarios, and the model can then be easily adapted or modified to reflect stakeholders’ specific needs
or suggestions. Although the water balance model starts with a given structure that in general terms
best represents the particular sites, this structure can be changed in an iterative manner, to reflect
environmental, economical or societal changes with time.

The exchange between the different scientific disciplines was intensive and prolific. Nevertheless,
typical problems surfaced while developing the list of indicators and defining the framework for
building the index: difficulties in identifying indicators actually expressing water stress according to
the definition, which incorporated not only quantitative but also qualitative criteria, agreeing on the
number of indicators, restrictions in the availability of data to calculate single indicators, and finally
limitations in combining different scientific disciplines and methods in a common framework. This
caused a delay in the working process but finally a framework and a core list of indicators was
developed that could be applied in test sites. Although it was expected at the start that the development
of the balance model was very demanding from a conceptual point of view, this became even clearer
while developing the concept of the model and discussing it with regional partners and stakeholders.
On one hand, the partly contradictory requirements of regional partners and stakeholder towards the
model design, structure and interface were difficult to solve. Regional partners as professionals
claimed exact calculations of all water flows of the test site and finally ended up in the discussion of
single elements of the whole water balance because a full balance of water flows of a test site was
often not possible. Stakeholders as laypersons asked for a means to understand the water cycle in
general if interested in models at all. On the other hand, besides the restrictions related to the
framework of water stress, the following aspects affected the working process of the water balance
model: limitations because of missing data and difficulties in the calculation of sectoral water
demands.
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2.2.3 - Main achievements.

The framework developed to analyse water stress has two main parts. The first is a common definition
of water stress:

Water stress occurs when the functions of water in the system do not reach the standards? (of policies)
and or perceptions (of the population) on an appropriate quantity and quality, at an appropriate scale
and the adaptability for reaching those is not given.

The second part of the framework is an indicator tool enabling the integration of water stress
experienced by different sectors and caused by different drivers. The framework is designed to assess
the degree of water stress across the different sectors within a region. The focus is on relatively small
catchments in opposite to the current frameworks for describing water stress. The aim of the
framework reaches further than just an assessment: it improves systems’ coping capacities by focusing
attention directly on the water stressors at the sectoral level. The method is sufficiently flexible to
accommodate diverse mitigation options for water stress, whose contexts are location specific without
presupposing the constraints of “unique-size tailoring”. However, the framework generates an index
that can be employed to evaluate the relative water stress of diverse catchments to multiple sectoral
water stressors and to their potential interactions. The so-called Water Stress Framework (Fig. 2.2-1)
has come out through a combination of two parts: the Integrated Sectoral Water Stress Index (ISWSI),
which captures the level of water stress in the different sectors, and the Potential Margin (PM), which
is an assessment of the available water resource supply.

For a full description of the indicator tool see D-2.1.4.
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Figure 2.2-1 - Water Stress Framework

2 Under “standard”, the “level” needed for the whole ecosystem (understanding humans as a part of the

ecosystem) should be understood. Usually these standards are described by political bodies; the political bodies
for ecosystems would be NGO as well as any scientific publication.
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Based on the comparison of the factual analysis and the stakeholders perceptions, the following
general conclusions could be drawn.

In the framework to obtain good insight on the bio-geophysical system as well as the socio-economic
setting, data were often inadequate. This made it difficult to assess the water stress. It also marks the
need for a good monitoring network. A number of sites indicated that the distribution of the amount of
water over the different sectors is the main problem. In these cases, institutional and social settings are
key to arriving at acceptable solutions. Although the environment is often mentioned, it is not a well
represented stakeholder in most of the sites studied. Future problems that may worsen water stress
such as climate change, but also the impact of European policies, are difficult to take into account by
most stakeholders. More knowledge is required to be able to act fast when facing a crisis but also to
predict possible future problems. Not only adaptive management strategies should be developed, but
also adaptive problem-threat-stress definition rules linked to these management strategies should be
developed. Great care should be taken to make these rules and thus the management options as site
specific as possible.

To analyse the regional vulnerability to water stress a method was developed and applied to the case
study of the Mértola region in the lower Guadiana river basin (Alentejo, Portugal). The main
conclusions were:
e To assess the vulnerability of a region different scales need to be taken into account;
e Thresholds determining whether feedbacks lead to stability c.q. disruption of the system can
be detected/identified using a scale dependent assessment method;
¢ Identifying thresholds allows policymakers to focus on the most robust measures to reach their
goals;
e The possibility to detect vulnerability depends largely on the ability to understand triggers or
drivers that will change negative feedbacks into positive and vice versa.

With a view to support the development of integrated solutions to water stress, major uncertainties and
key priorities were identified. Part of this report was used as the basis for the development of the
decision support tool AquaDT, which is implemented in I°S by WB4.

A balance model was developed to analyse potential and limitation of dealing with water stress in the
agricultural, domestic, industrial and (semi-)natural ecosystems sector. It combines a differential
equation model (representation of flows) with a rule based model (representation of expert knowledge
on causal relationships) and a flow analysis tool to characterize water stress. The objective of the
model is to characterise water stress on a general level, to identify main causes of water stress and to
indicate major dependencies between system elements of the water-cycle. The model was applied to
two selected test sites in order to produce results and test its flexibility and adequacy to different case
scenarios. Moreover, a simplified version was developed as a generic approach.

The Work Block 2 concluded its activity at the end of the third project year (January 2008). 12
deliverables have been produced by WB2.

16
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2.3 WB 3: Water stress mitigation options
Leader : IRSA-CNR (G. Giuliano);

Partners: ALTERRA, APA, CEMAGREF, CRANFIELD, GEONARDO, HIDROMOD, IRD, NTUA,
DELTARES/WL DELFT, RWTH, TNO, UB, UCL, LUH, UNEXE, UoP, UoR, USF, WU

Domain Leaders: J. Froebrich (ALTERRA), Th. Melin (RWTH), Ph. Koundouri (UoR), H. Wolters
(DELTARES/WL DELFT)

The WB3 was structured in the following eight Work Packages:
e WP3.1: Alternative water sources (CNR.IRSA)
WP3.2: Integrated management of surface / groundwater (LUH)
WP3.3: Technologies for water saving (RWTH)
WHP3.4: Practices for water saving (ALTERRA)
WP3.5: Incentive mechanisms for balancing demand and supply (UoR)
WHP3.6: Institutional analysis (UoR)
WP3.7: Procedural methods (CRANFIELD)
WP3.8: Supporting sciences (DELTARES/WL DELFT)

2.3.1 - Work Block Objectives

Work-block 3 provides extensive knowledge, both scientific and operational, on a wide variety of
measures or options to struggle against water stress. It leads to a science- driven and case-driven
operational framework, which supports the entire collaborative process of planning water stress
mitigation. Cost-effective broadly-supported decisions for a sustainable management in temporarily or
permanently water stressed areas, also taking into account future (climate) and socio-economical
changes, can be derived from this framework.

The overall objective of this Work-block is to characterise the potential contribution of both existing
and new measures, as well as policy mechanisms, to the anticipation and mitigation of water stress. It
analyses both technical options, aimed at utilising and optimising sectoral/technological solutions, and
non-technical options, namely economic and institutional ones, focussing on economic incentives,
administrative initiatives, participatory processes and education. Better management of water supply
and/or water demand, social economic efficiency, participative planning are the ultimate goals of
options.

The specific objectives of WB3 were:

e To identify and provide a range of generalized, technical and non-technical mitigation options,
which are efficient and applicable in practice, capable to mitigate of water stress;

e To investigate key technical innovations to increase option applicability;

e To specify non-technical instruments for achieving more reliable applicability of technical
options;

e To develop the methodology of option integration and transformation of decision-making
rules for WB4, including perspectives re-use of knowledge in new application cases

(mapping).

WB3 was by far the most complex project Work-block. Each of the eight WPs, led by a prominent
Institution and dealing with different options families each sharing same objectives, comprises several
tasks corresponding to options, implemented by a multi-disciplinary team composed of a number of
Partners. It is useful to keep in mind that, actually, an option is made up of a group of operational
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measures which target comparable water stress mitigation goals, i.e, measures are well-specified
activities which are planned and implemented to reach a desired situation.

At the start of the Project, a portfolio of 32 options of technical (16), economic and institutional nature
(7), supported by procedural methods and supporting tools (9), representing the offer potential from
the partners to mitigate water stress situations in the test sites, was defined.

The options that were investigated referred to the sectors of agriculture, industry, domestic use, nature
and recreation. Some sectors with a stake in water stress, such as power production and shipping, are
not included in this list, because they were not of key importance in the selected test sites.

2.3.2 - Methodology and implementation

Reflecting the overall loop structure of the IP and justifying the operational usefulness, the work in
this WB was carried out following a phased and flexible approach.

Phase_I: Assessment of available options and investigation of relevant background information;
Phase II: Identification and selection of applicable options;
Phase Il1: Implementation and evaluation of options (combination and practical problem solving).

The first phase provided a background thorough assessment of the options (operational features,
application and time scale, data requirements, impact on water balance, economics, regulatory and
legal constraints, links to institutional settings and society) and of their mutual interaction. A relevant
contribution to development of a knowledge base was also a task of the phase.

The definition of the options that we have elaborated, tested and evaluated has gradually developed in
the course of the project. The initial list of candidate options was reduced tailoring the offer to the
specific situations of water stress in the test sites. In some instances, such as desalination, the option
was dropped because no interest was expressed at the local level. In other instances, such as integrated
surface/groundwater management, the focus of the option was re-adjusted as a result of specific
demands from the test sites. It has been learnt from these experiences that a flexible approach by
experts is essential in order to avoid the pitfall of imposing solutions to problems that do not exist

As a matter of fact, the selection of options was based on a consultation process, where each
participant played its specific role:

e Experts provided a wide range of options for mitigating water stress, according to the
available scientific knowledge and the international experience;

e Water managers represented the administrative offices that are usually responsible for
financing and supervising the implementation of mitigation options;

e Stakeholders, usually the owners of the problem to be solved through coordinated actions,
contributed to the process with their knowledge of the local conditions and their experience
from past implementation efforts. They are the ones affected by the solutions that are
proposed, either in a positive or a negative sense. Among the stakeholders there are often
those who will implement the proposed mitigation options.

The formulation of a commonly-agreed action depends on the level of flexibility of each participant in
the consultation. More precisely, the initial list of mitigation options is gradually reduced to account
for the perceptions and priorities of the interested parties. The aim is to identify options through a
participatory process rather than a negotiation process or personal communication. The advantage of
this approach is that it can lead to consensus on the actions to be taken, without one party feeling
neglected or undermined.

A variety of participatory methods are available for enhancing the interaction among experts and
stakeholders (e.g. focus groups, brainstorming groups, workshops, game simulations etc). From
theWB3 side, a fundamental role has been played by the extensive participation of experts from the
different WPs to the ad hoc Joint Work Teams (JWTSs) established at test Sites. They supported, at
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each test site, the Regional Partner leadership with their specialized expertise in water stress mitigation
options and their capability in designing efficient, integrated solutions for water stress problems.

As a matter of fact, the main operational work related to the identification and evaluation of options
was carried out by WB3 partners at the test sites through their participation into the JWTs. The WB3
structure remained in the operational phases as reporting structure in charge of preparing the planned
Deliverables and reporting on scientific results built on the field experiences and work within the case
studies.

The identification of mitigation options was also undertaken in parallel by two groups. At the test site
level, the stakeholders developed objective trees aimed to identify potential solutions to address the
water stress causes that were identified in the previous step of the process. On the other hand, the
researchers dedicated a significant part of the project effort and resources to this activity. They
undertook the analysis and development of water stress mitigation options using a multi-disciplinary
approach integrating technical and non-technical options.

In the test sites, goals and specific objectives tailored to the specific situations were discussed and
defined by the respective JWTSs. These goals and objectives were based on the perceptions of the local
stakeholders on the problems and on acceptable solutions. This meant that there was an inherent bias
in the criteria employed and in the selection of options, depending on the background and point of
view of the participating stakeholders. This was unavoidable and, in fact, expected in the Aquastress
stakeholder-driven approach. Nevertheless, reaching a consensus and hence achieving acceptance by
the local stakeholders prior to the implementation of the selected options has enabled AquaStress to
overcome one of the major obstacles in the implementation of projects in the field, where proposals
put forward by experts often find strong resistance by the local society.

The selection of applicable options implied a number of analytical steps and items such as evaluating
efficiency of already applied options, discussing implications of alternative options, assessing
feasibilities of alternatives, ranking tailored alternatives, deciding on implementation strategy,
including interaction and combination of different options.

The implementation phase concerned the analysis of the local application (effects) of selected options
or measures at the field level or virtually (in a perspective framework) undertaken by mathematical
modelling, scenarios simulation, or other tools. Given the time and budget limitations involved in the
research process, the virtual implementation of options was selected in the majority of case studies.
The options' suitability for solving the problems in the specific context of the test site was assessed
together with stakeholders.

The selection of suitable options for implementation and evaluation in the test sites marked also the
definition of the case studies. The aim of the case studies was that they would serve as learning
platforms to understand responses and impacts of different types and conditions of water stress.

Subsequently, the options/measures, single or in combination, were fully evaluated by means of
different tools of participatory nature. Actually, the distinction between the mathematical
quantification of effects of an option and a subsequent interactive full test and evaluation procedure,
revealed not so clear. Often the mathematical assessments and the interactive assessments converged
to preferred options and measures in a cyclic way.
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The table 2.3-1 gives an overview of the type and number of options experienced in each test site with
regard to the type and number. Most of them reveal a technical nature, with a preference for those
related to saving practices and to integrated water management, but non-technical options appeared to
contribute significantly in almost all cases. A set of 4 to 9 options was analyzed in each test site.

Table 2.3-1 — Options experienced in the eight test sites

§ —
© =

5 5 E 2 8 -

E g N & g 3 5 g

T o S o & i 2 >
Options family Tot
A - Alternative water resources X X XX X X 6
B - Integrated management of XX KXX XX X X 9
surface and groundwater
C -'Technologles for water X X XXX 5
saving
D - Practices for water saving XX XX X XXX X XX 10
E - Incentive mechanisms for
balancing D&S X X X X X X 6
F - Institutional analysis XX XX X XX XX XX 11
G - Procedural methods X X X 3
H - Supporting sciences X XXXX 5
N. Options per site 7 9 6 9 7 6 8 4

A survey of the measures deployment in the test sites confirms those definitely chosen for application
and evaluated result to be:

e For technical options: tailored cropping patterns (2 measures; applied in 2 sites), enhanced
reservoir management (3 measures; applied in 3 sites), groundwater management (3 measures;
applied in 3 sites), surface water pollution (3 measures; applied in 2 sites), minimizing losses
in agriculture (2 measures; applied in 1 site), reduction of industrial pollution (3 measures;
applied in 3 sites); industrial water saving (2 measures; applied in 1 site), furthermore, rainfall
harvesting was singly selected in one site.

e For economic options: water pricing (2 measures: applied in 3 sites), willingness-to-pay (1
measure: applied in 4 sites).

e For institutional options: participatory planning (1 measure; applied in all sites), improved
operation & maintenance (2 measures; applied in 2 sites).

The most critical point in the implementation and analysis of planned activities, especially for the
technical ones, was confirmed to be the availability of suitable data as well as a timely exchange of
information and views with the local partners.

Reporting on water stress mitigation options application at the test sites is extensively documented in
the 40 Deliverables prepared during the Project by the WB3 partners, according to the WPs structure.
The Deliverables, all of public nature, describe the results obtained throughout the WB3
implementation steps, from review and functional assessment of potential options, to the evaluation of
mitigation potential in the test sites, to the testing within the case studies.
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Within the reporting activities of WB3, two project Final Outputs, namely “Guidance on water stress
mitigation” and “Water saving in Agriculture, Industry and Economic instruments”, were also
prepared under the guidance of WP Leaders. These final project outputs, downloadable from the
project web site www.aquastress.net, are aimed at the integration of the options implementation results
across broad horizontal themes of Regional and European relevance beyond the local problems
encountered in the various test sites. Regional partners and scientific partners, also from other WBs,
participated and worked together to the outputs preparation. This occasion resulted in a further
exercise of mutual cooperation throughout the Project as well as in experiencing new visions and
approaches to water stress mitigation issues in a European context.

Taking into consideration the scientific standpoint, the most relevant aspects of experienced mitigation
options are discussed in a large number of papers presented at international and conferences
workshops and/or submitted to scientific journals.
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2.4 - WB 4: Infrastructure to support solutions process
Leader : DELTARES/WL DELFT (M. Blind);

Leader : DELTARES/WL DELFT (M. Blind); (Year 1-3, RIZA, M.Blind)

Participating Partners: ALTERRA, CEMAGREF, CRANFIELD, NERC-CEH, DELTARES- WL
DELFT, DHI, NTUA RIZA, TNO, UNEXE, WU;
Last year only: CNR.IRSA, UoR, UoP, UCL, RWTH, LUH, UB, IRD, WU, FEUP,
HYC, CUT, UACEG, AF, IAV

The WB4 was structured in the following six Work Packages:

e WHPA4.1: Assessment of the needs and requirements from selected cases and for methodological
support of other WBs (lead by CEMAGREF)

o WP4.2: State of the art in supporting tools (models, knowledge bases) within selected cases
and beyond (lead by CRANFIELD)

e WPA4.3: Overall architectural design (relationships between all tools) (lead by WL DELFT)
e WP4.4: Design and implementation (or migration) (lead by ALTERRA)

o WPA4.5: Additional tools and models (lead by RIZA & DELTARES/WL DELFT)

e WP4.6: Guidances, manuals, education and exploitation material (lead by NERC-CEH)

2.4.1 - Work Block Objectives

The overall objective of Work-block 4 was to develop a flexible toolbox that supports the various
steps in a collaborative planning process, by providing a suite of integrated software tools and a
knowledge systems that allows having both experience and scientific information at the fingertips.
More tangible, the objectives were:

o to make the knowledge provided by other WB’s, and particularly WB3, accessible and
operational for use within and beyond the project in general, and selected Case Studies in
particular;

o to support the knowledge development in other WB’s by providing the required IT tools;

o to develop a highly flexible combination, in general Web Services compatible, of knowledge
base, modelling tools, and stakeholder support tools; this can be easily adapted by local
organisations to their cases. It will support the local organisations in all the steps in a
collaborative planning process.

In deeply detail, it was agreed from the beginning that the following software functionalities were to
be developed as much as possible:
e process support tool (workflow management)
knowledge bases to hold information on options, case studies etc.
gaming
multicriteria analysis
case based reasoning
uncertainty assessment

At the time, and very much still today, WB4’s work was the first attempt to integrate workflow
management, knowledge bases and several tools relevant in participatory planning.

A final objective of WB4 was to re-use as best as possible results obtained in previous projects funded
by the European Commission, such as for example OpenMI (FP5 HarmonIT project), MOST (FP5
HarmoniQuA project) and DUE (FP5 HarmoniRiB project), and only develop new software if nothing
of use would be available at reasonable effort.
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2.4.2 - Methodology and implementation

WB4 was conceived as a true software work-block. Scientific know-how on water stress mitigation
and participatory planning was developed in other work-blocks. Through interactions with other work-
blocks designs for tools and knowledge bases would be developed. Due to a variety of reasons the
project-wide collaborative development of functional requirements was changed throughout the
project in an offer-based approach, were WB4 developed the system very much based on internal
knowledge. The reasons for this change are briefly elaborated in the section ‘main achievements’.

As a result a different approach was adopted, mainly based on a story line which was loosely based on
Maurel, 2003 (“Public Participation And The European Water Framework Directive- Role Of
Information And Communication Tools” - www.harmonicop.info/files/down/ICTools.pdf),
who distinguished 5 steps:

1. Starting organization — The objective of the starting phase is to create a process design and
achieve clear agreements between the client and administrator, who can be the same person. A
preliminary plan as to who needs to be involved and when should be part of this phase. Other
activities are: determining the type of process, boundary conditions and announcement of the
process. This first step does not yet include external actors. It involves the core group of
persons involved executing / commissioning the participatory process.

2. Actor analysis, context — The objective of this stage is to get a full overview of stakeholders
and fine tune idea’s on whom to involve and when. This may be done in a participatory
setting.

3. Diagnosis of the current situation — The objective of this step is to achieve a broadly agreed
assessment of the current situation and to identify problems to be solved. Activities are
preliminary investigation; knowledge collection, analysis and ordering of information and
informing the decisions makers.

4. Search of solutions — The objectives of this step are to search for useful solutions and realistic
alternatives. It should be transparent. The activities include ‘ordering and analysis of potential
solutions’, determining effectiveness, involvement/participation and informing the decision
makers.

5. Implementation, evaluation — The key objective is to create an implementation plan and carry
it out. Both the previous process and the effects of implementation should be evaluated.

A key methodological aspect was to elaborate these steps into more detail, associating relevant
software functionalities with each step. Talking about functionalities instead of named software tools
was an important aspect, since the 13S should be flexible: different software tools with similar
functionalities should be easily integrated.

By linking software functionalities to each of the steps (WP4.2) it became clear which software could
be used at what stages and priorities were set. Due to a strategic reserve in WP4.5, software could be
developed which was not foreseen (e.g. an the water stress matrix calculation tool), or extra attention
could be given to foreseen tools (e.g. knowledge base visualisation).

2.4.3 - Main achievements.

Due to the difficulties encountered the developed story-line based on the work of Maurel [2003]
proved to be of key importance to achieve common understanding between WBA4 partners, but
moreover, in later stages of the project also with other partners within AquaStress. For this reason the
story-line is included here:

Try to imagine a region where water stress occurs. Both the availability of water and its quality are of
concern. Water is used by a variety of users, such as farmers, households, tourists and the natural
environment, the latter meaning that a certain amount and quality of water is required to maintain a
good ecological status. There are several possible options to overcome difficulties, e.g. improving
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irrigation, developing reservoirs, desalinisation, reducing water loss in distribution systems, installing
water saving tabs, etc. There are also many ways to support the implementation of such measures,
such as pricing and subsidies, regulations, education etc. Obviously, many people may be affected by
the choice of measures; financial resources and political and societal support will required to mitigate
the negative effects. The water authority starts a process that should lead to an acceptable water stress
mitigation plan. It is clear that this needs to be taken forward in a participatory setting, which means
that the process leading to this plan cannot be designed beforehand, but will need to be adapted based
on needs and wishes from the stakeholders, and will likely be iterative and non-linear. Basically, the
authority knows where it wants to go, but cannot design the process al the way from the start. But one
can distinguish more or less the following key steps, which may need to be repeated during the
process. The following points underlined are some software functionalities of key importance that
have been developed in WB4:

1. Starting organization — To tackle the problem, the water authority appoints a project manager
or project team. The task is to develop a broadly supported water stress mitigation plan.

The project team is convinced that this can only be achieved if relevant stakeholders are
actively involved and can influence the decision. They are also aware that the different
stakeholders have different perceptions about the problem, and may not always understand the
perspectives of others. There is also some distrust due to previous experiences, where they
were confronted with problem analysis and mitigation plans. The stakeholders had little say
and had no insight in the validity of the analyses and solutions developed by the experts.

Hence, the project team decides to start an open process, in which stakeholders are the main
driving force in the development of the water stress mitigation plan. Given the fact that there
will be many people involved, and planning and recording of activities is of paramount
importance to achieve trust and transparency, they intend to use a web-based, participatory
workflow management tool (ProST).

The team also realizes that the information required throughout the process should be demand
(stakeholder) driven. To avoid that the process slows down each time information is required,
e.g. during a meeting, the team decides that information on other sites can be used as an
approximation at such a meeting. After such a meeting actual local information can be
collected and presented if so desired.

Due to the effort carried out in AquasStress, information on similar sites that dealt with water
stress and potential mitigation options can be found in a knowledge base (options, sites,
software, functionalities, indicators....). A web interface (QPT) and search facility accessible
though the Internet. Furthermore, a case-based reasoning tool is available that shows
comparable site based on physical characteristics. The Dashboard-manager allows a water
authority to quickly develop web-sites publishing local information originating from different
sources.

2. Actor analysis, context — It is now important that the team identifies the stakeholders and
actors — the societal context of the water stress situation. Different methods and software tools
are available to support this activity. Within the 13S a tool to support actor analysis can be
used.

3. Diagnosis of the current situation — It is important that the team reaches a common
understanding about the problem. This can be achieved via a number of meetings where the
different stakeholders meet and discuss. The process can be facilitated through questionnaires,
‘water stress games’, ‘indicator calculations’, and numerous other methods which all aim to
increase the common understanding about the problems at hand and their implications for the
different stakeholders. The development of appropriate indicators to describe the water stress
situation within the context of the site is a major task. Agreement on a indicator or index that
best describes the situation and which can be used to evaluate the effectiveness of measures is
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a major output of this stage. In 13S a game, a questionnaire tool, a multi-criteria tool and an
water stress matrix calculation tool are available. Also CMAP can be accessed. Of course the
various knowledge bases are useful to find relevant information.

Search of solutions — A number of meetings, discussions and iterations are organised in which
various tools may be used to identify options. The selection of options is based in part on
information about the effectiveness of options elsewhere (experience), but also on scientific
advice. After some pre-selection of promising measures in terms of effect and acceptability, it
is decided to use more advance modelling tools to achieve a more accurate estimate of effects.
Based on the outcome a final session is organised by the team. In this meeting a final
deliberation takes place, resulting in prioritisation of options and finally a recommendation to
the water authority. Key software products developed in WB4 are: the web-based options
knowledge base, the web-based multi-criteria tool, and the uncertainty assessment engine

Implementation, evaluation — At this stage the competent authority implements the plan and
evaluates the effects. In principle the stakeholders may be involved in this phase as well, but
this is beyond the scope considered here.

Though there have been many individual initiatives to create tools to facilitate the process of finding
and implementing solutions to date however, there has been no attempt to bring these tools together or
to build a process that learns in order to produce better solutions to future problems. Notable by its
absence has been any form of traceability (quality assurance) in the process.

The I13S was the first attempt to use a workflow system linked to a knowledge base and tools to guide
the stakeholders through the problem solving and implementation process. Little by little that
problems are solved, the steps are registered and evaluated both so there is record and so that future
stakeholders can benefit from the experience. Briefly, the major outcome of the I3S is an empty
framework with a simple GUI. It is made appropriate to water stress problems by furnishing it with
suitable tools and knowledge bases filled with relevant data. The tools and knowledge bases have
standard interfaces, so that information can flow smoothly from one to another.

From a technical perspective the 13S is a mixture of web-based and stand-alone applications.

Important interrelated entities within this system are the:

Process knowledge base (Process KB)

Process support tool ProST (the workflow manager)

Knowledge bases on sites, options, software functionality, indicators...

QPT: Query and presentation tool for knowledge bases

Web-portal

Multi-Criteria Specification and Analysis Tool (MCS/MCA-tool)

a Water Stress Matrix calculator

a Questionnaire tool

the HarmoniRiB site database (as example) and its configurable web-GUI (Dashboard
manager)

In addition, the system holds (example) tools for:

Case based reasoning (CBR)

Gaming — Splash !

System Dynamics Models (SDM)

Uncertainty assessment: the upgraded HarmoniRiB Data Uncertainty Engine
Indicator calculations (WS-Framework)

Actor analysis (SAS-tool)

Cognitive Mapping tool (CMAP)

Using a three-tier architecture pattern, Figure 2.4.lillustrates the components of the 13S.and their
interrelations.
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I3S - Architectural Design
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Figure2.4.1: The architectural design of the Integrated Solution Support System (13S)
A web-portal provides the entry point to the various components of the system. This web portal
contains fact sheets on the tools and information available in the system. Where appropriate, it
connects directly to specific web-services, or it provides a link to stand-alone application. For further
reading please refer to Gijsbers, 2006 (AQS deliverable D4.3-1 “Report: Global Architecture

Design Integrated Solutions Support System”).
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Creating the prototype for such a system has been extremely challenging and bringing it to the point
where it can be seen that an operational version is a realistic vision, even more so. To overcome the
resource limitations, the prototype has used existing systems wherever possible and kept the
frameworks as simple as possible. Thus it uses:

o Workflow tools that have been developed in earlier research projects and/or are
(commercially) available. An example is the Modelling Support Tool ‘MoST’, developed in
the European HarmoniQUuUA project. This tool supports complex multi-participant modelling
studies. “MoST’ has been used as a basis for 13S’ process support tool, ProST.

e Systems which can hold (narrative) information. Again, MoST uses a knowledge base which
contains a significant amount of background information for all the different steps in a
modelling process. The modelling knowledge base structure of MoST has been used as the
basis for 13S knowledge bases.

e Tools for questionnaires, multi-criteria analysis, serious water-games, computational models
that have been developed by a variety of European funded projects. Other’s tools included are
the Data Uncertainty Engine developed in the EU project HarmoniRiB and the
WaterStrategyMan water stress modelling tool.

e Standards. Since the 13S dealt with mainly non-numerical data-transfer, XML has also been
used predominantly to exchange information between various software tools. For linking
numerical models it recommends using. the FP5 HarmonlIT’s OpenMI (www.OpenMIl.org).
Within the project not much use has been made of this standard, but the Data Uncertainty
engine is OpenMI compliant, as are many other models.

The applicability and usefulness of the 13S was tested and evaluated within the Aquastress Project on a
test & evaluation workshop in Lisbon 21. January 2009. The evaluation team developed a testing
procedure that would provide a group of 20 potential end-users (i.e. water management practitioners,
stakeholders and researchers) with an experience of using the main components of the 13S platform
during a one-day workshop.
During the evaluation, as well as eliciting end-users’ general perceptions of the effectiveness of the
13S platform in managing a water stress mitigation project, the following two main research questions
were aimed to be answered:
1. Does the 13S provide equally effective support for all tasks a water stress mitigation
project?
2. Does the I3S provide equally effective support to all end-users (i.e. researchers and
stakeholder) involved in a water stress mitigation project?
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Figure 2.4.2: The 13S Test & Evaluation Workshop in Lisbon, January 2009

In order to answer the question one the workshop followed a step-wise process and end-users applied
different components of the I3S to those stages.

For question two, end-users were asked about their job-roles, and their scores from the evaluation
questionnaire were compared.

The results of the Testing & Evaluation workshop are depicted in detail in an evaluation report
(Deliverable 4.5.5 Quality assurance & Testing of the i3S: an integrative challenge). Overall in
summary it can be stated that the 13S is a practical system which is applicable rather for stakeholders
than for scientists.

In the section “WB4 methodology’ the change of methodology during the project has been mentioned.
In the end, WB4 approach was a technology push approach, and not the planned end-user driven
approach. Though this change of approach can be to some extend be attributed to the complexity of
the AquaStress IP, some other factors played a role. The knowledge on the potential of software tools
to support aspects of a participatory process was over-estimated. In practice, the time for and
acceptance of complex tools supporting large scale participatory processes has not yet begun.
Generally speaking, people do see the benefits, but making the step towards actual use still has to be
made. In addition, such systems need a good starting point, meaning that all knowledge bases are
filled to an extent that using the system truly is of added value. This implies that somebody needs to
start. Regrettably, the people starting such an activity are usually not the main beneficiaries, and it is
only natural that there is some hesitation to spent time on populating and using systems and sharing
knowledge and information if one has doubts about quality and maintenance. However, at the final
stages of the project enthusiasm was on the rise, and WB4 partners are looking for ways to follow up
on the accomplished results.

WBA4 partners have developed D4.6-4 Outline Business Plan for the exploitation of products arising
from the I3S. It comprises suggestions for follow up actions to promote use and/or further
development of the following key outputs of WB4:
1. the I3S idea or concept;
2. the populated knowledge bases;
3. the I3S as it has been delivered, consisting of workflows, knowledge bases and a suite of
tools, including manuals and information on how to interlink.

Business development for other tools available through the 13S are the responsibility of the tool
owners.

On the level of complex integrated systems such as the 13S, the partners suggested specifically
research and development in the following areas:
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1. How can we improve public access and interoperability using service-based architectures and
interoperability standards in such a way that legacy software can easily be migrated and made
W3C compliant? [Technology focus]

2. How can environmental experience, scientific insights, tacit knowledge, etc, be organized
such that non-specialist stakeholders intuitively find there way around the vast amount of
research? [ Knowledge engineering focus]

3. How can data and information from various sources and in various data and information
formats be used seamlessly? [Technology focus]
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2.5 WB 5: Implementation, testing and evaluation of identified solutions
Leader : CEMAGREF (N. Ferrand and D. Rollin, since July 2006);

Participating Partners: CEMAGREF, CIRAD, CRANFIELD, DELTARES/WL DELFT (ex RIZA),
LUH, USF

The WB5 was structured in the following five Work Packages:
e WP5.1: Public Participation management (CEMAGREF)

e WP5.2: Designing methods and tools for efficient implementation and evaluation
(CRANFIELD)

e WHP5.3: Virtual implementation and validation through group simulations (CIRAD)
e WHP5.4: Field implementation and evaluation (CEMAGREF)
e WHP5.5: Providing guidelines and results assessment (CNR.IRSA)

2.5.1 - Work Block Objectives
The key project-related objectives of WB5 have been:

e To promote and support public participation activities in the project;

e To specify and promote the issues of testing and evaluating the water mitigation options of the
project;

e To specify and promote virtual testing (games); and

e To prepare the test conditions in sites where needed.

This resulted in the following scientific objectives:
e Advancing the knowledge on public participation (evaluation, methods, process construction);
e Advancing the knowledge on participatory technology development;
e Advancing the knowledge on testing and evaluation; and
e Advancing the knowledge on how to conduct interdisciplinary research.

2.5.2 - Methodology and implementation

A selection of methods and tools were used. For the internal project workshops the approach of group
facilitation (see for example www.iaf-world.org) proved essential and was greatly approved by project
participants. The approach gave ample room to the participants’ contributions and led to their
suggestions of a great number of common activities. The method was also used during test sites
activities led by WB5.

In addition, approaches for the design of public participation processes were used (as in Creighton
2005 “The Public Participation Handbook. Making Better Decisions Through Citizen Involvement”
Jossey-Bass, San Francisco) and also for participatory technology development (as in Hagman and
Chuma 2002 “Enhancing the adaptive capacity of the resource users in natural resource management”
Agricultural Systems 73; 23-39)

Testing and evaluation (T&E) of water stress mitigation options was another concept central to WB5.
It was developed in a series of workshops described in the following paragraphs. Deliverable 5.3-5
reports a detailed description of the T&E procedure adopted.
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The main milestones and strategic elements for WB5 in order to achieve the set of objectives were the
following:

1. Forming a common vision of WB5 through a workshop in Hannover March 2006

This workshop resulted not only in the drawing up of a common vision but also laid down a milestone
in interdisciplinary exchange between the participating engineers and social scientists.

2. The drawing up of common concepts, methods and tools for testing and evaluation through the
meeting in Montpellier October 2006

This workshop clarified the concept of testing and evaluation (of water stress mitigation options) for
those present and resulted in a clear action plan concerning how WB5 would accompany testing and
evaluation activities in the project.

More specifically, WB 5 partners (essentially Cemagref, CIRAD, Cranfield, IRSA, USF) agreed to
support the various Joint Work Teams in the Case Study Sites according to their needs in the realm of
WABS5 activities. Each partner was assigned different case study sites.

3. The use of common tools for evaluation during the Training for evaluators in Montpellier
October 2006
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This was the first of a series of joint workshops with the I.P. NeWater, whose objectives on public
participation were strictly complementary to AquaStress. The workshop resulted in a shared
understanding of which tools could be used to evaluate participation processes.

Following the above preparatory phase, a field activity was carried out in the different test sites. WB5
was especially active in Morocco (Tadla) where members of the WB helped farmers to implement
collective irrigation projects and thus facilitated participatory technology development.
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Two collective drip-irrigation projects are now operational.

In the Netherlands (Vecht), members of WB 5 also accompanied a participatory process for drawing
up a water management plan. The planning process was the responsibility of a local water board (Velt
and Vecht) where there was conflict between managers of a nature area (Natura 2000) and the farmers
of the bordering agricultural land over the level of groundwater.

AQUASTRESS PUBLISHABLE FINAL ACTIVITY REPORT 32




b

éAQUASTRESS

: A ¢
Toekomstige situatie | |

WB 5 team members also facilitated a learning workshop that accompanied the process after the
activity was successfully completed at the end of a two years period.

WB5 members also actively conducted processes in Bulgaria, Cyprus, Poland, Portugal and
Sardinia (Italy).

2.5.3 - Main achievements.

Main Work-block results are the following:

e A high degree of learning on practical aspects of participation (also confirmed by an
independent final project evaluation) of a great number of partners and stakeholders involved
in the project.

e Various achieved projects with practical benefits for stakeholders such as the Moroccan
farmers that set up collective drip irrigation projects or the Dutch stakeholders who agreed on
a water management plan.

e A new network of relationships around the topics of public participation and participatory
technology development throughout Europe, reaching far beyond the AquaStress project
through the collaboration with the 1.P. NeWater.

Beneficiaries will be the politicians and decision makers which have to deal with water management
issues. The experts involved in AquaStress activities and the stakeholders of the study area involved in
the participatory processes are interested. The methodology defined in this WB will be used to develop
web-based learning environment.
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The above results have been achieved and discussed in several project deliverables, the most notable
of which are the following.

Deliverable 5.1-1 Public participation, recommended methods and training material (September
2005).

This report summarizes the current needs in participatory methods in the project sites, recommends
specific training activities, recommends a set of criteria to be heeded when setting up participatory
processes, discusses which participatory method to choose under which circumstances and
recommends web links for further study.

Deliverable 5.1-5 Scientific paper on public participation theory (January 2008):

The practice of involving citizens and organized stakeholders in decision making is continuing to
expand. Despite this “rise of public participation”, two pivotal questions that have been asked for a
long time have not yet found conclusive answers: 1) Why should public participation be pursued at
all? and 2) If participation is valid, how should it be implemented? Two distinct professional
approaches have been used to find answers: One approach uses both empirical research and the
systematic study and development of theory. The other approach uses applied principles and methods
and the resulting practical experiences to answer the two questions. It is time for both researchers in
public participation and researcher-practitioners to pay more attention to the second approach. The
argument is developed by discussing the situation of researcher-practitioners with regard to public
participation, by resuming the answers which have been provided by research with regard to the two
pivotal questions, and by discussing those answers that have been provided by the second approach.

Deliverable 5.1-6 Enabling water stress management by public participation (September 2008).

This report gives an overview of public participation activities as they have been carried out in the
various case study sites. It quantifies the exchanges that have taken place between AQUASTRESS
researchers and specific project stakeholders as well as with the wider public. In addition, the report
provides an overview of the character and the quality of the participatory processes.

Deliverable 5.2-1 Test and evaluation protocols survey (December 2005)

This review provides an introduction to test and evaluation in general and the core elements of
participatory test and evaluation. Manuals, toolkits and case studies on test and evaluation are
described and show the variety of possible approaches and methods when developing and conducting
participatory test and evaluation processes. It is not the remit of this report to recommend one method
or protocol, but to inform researchers, regional partners and stakeholders on standards, approaches and
tools. It serves as a sourcebook on test and evaluation and supports the partners in choosing and
adapting appropriate test and evaluation protocols and tools for their respective sites.

Deliverable 5.2-2b Deployment and evaluation protocols comparison general framework and local
adaptations (June 2007)

In order to learn from each of the eight case studies conducted as part of the AquaStress project,
evaluations are carried out targeting different elements of the case studies. This report illustrates and
compares the evaluation protocols that were designed across the case study sites. Based on this
comparison expected outputs and contributions towards the aims of AquaStress and the design of
effective water management processes in general are discussed.

Deliverable 5.2-6 Final test and evaluation report (November 2008)

Drawing from an analysis of various project documents, this report describes and compares the
individual testing and evaluation activities undertaken in the eight AquaStress test sites. By
highlighting the key challenges encountered throughout the implementation process, this report
provides valuable insights to support the design and management of similar stakeholder-driven
(research) processes.

Deliverable 5.3-1 Survey on past experience and practices on the use of Role Playing Game in the
field of water management and proposal for a common framework (July 2005).
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The report gives some key ideas on how to better assess options tested with Role-Playing Games
(RPGs) and simulations with stakeholders and end-users. Role-Playing Games involve a rich and
diverse range of approaches and methods. This report gives a general idea of RPGs, in which field of
application they are used, the different types of RPGs and what specificities they all share. A synthesis
of games used in the field of water management gives a general view of past work and point out some
general lessons on the use of such tools. RPGs are relevant tools to deal with social issues involved in
water management. The report proposes a common framework to develop Role-Playing Games
(RPGs) in the AquasStress project. RPGs can be used for two purposes that fit into both phases that
involve stakeholders: (1) to define which option(s) policy makers, stakeholders and technical experts
want to develop and implement, and (2) to test and evaluate the chosen option(s). This report reviews
the design modalities of these RPGs, the way to describe their architecture and dynamic, their analysis
frame and the type of evaluation that should be made. The aim of this framework is to inform the
AgquasStress partners about the type of RPG, for what purpose, but also to help the designers of RPGs
to make comparisons between RPGs and give them the possibility to reuse the shared characteristics
among RPGs.

Deliverable 5.3.3 Design and application of virtual and real tests — general framework, comparison
and insights gained (January 2007).

This report discusses the notion of “option testing”. It first presents the general framework used in the
AquaStress project to test and evaluate water stress mitigation options. It reviews, analyses and
compares three experiences in which virtual and real tests have been carried out: an integrated
technology mitigation option (Tadla case study, Morocco), an economic option (Przemsza case study,
Poland) and a procedural option (Vecht case study, The Netherlands). It focuses on the way in which
the water stress mitigation options have been tested. For each case, the case context, the purpose of the
mitigation option, and the objective of the test are outlined, followed by the test characteristics (level
of field implementation, level of user involvement, risk of test damage, external factor consideration,
and the risk of “false negatives” and “false positives”) and the evaluation criteria used. The review
makes clear that testing is very context specific. It also suggests that the learning by (potential) option
users involved in testing is an important co-determinant of the eventual outcome. The framework
proposed in this document can support test designers in their reflection

Deliverable 5.4.4 Report on FTTE in Cyprus and Morocco site field test and evaluation (July 2007)
This report discusses the results of the Testing and Evaluation process in Cyprus (aquifer recharge
with recycled water) and the Moroccan (joint irrigation projects) experience in testing and evaluating a
mitigation option on the field (real test).

Deliverable 5.5.4 Individual Learning support system (January 2009) and Deliverable 5.5-5
Collective Learning support system (December 2008)

These reports aim to enhance the knowledge accessibility in order to support learning process.
Particularly this work focuses on the definition of the architecture of a tool able to support the creation
of contacts among users sharing the same interests and learning goals. The tool aims to facilitate the
creation of a knowledge network, in which each node — user — is repository of part of the whole
knowledge. The relational network enhances the knowledge sharing. This tool can play a fundamental
role for information exchange about experiences and lesson learned during the implementation of
methods and tools contained in the knowledge base.
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2.6 Work-block 6: Dissemination and training
Leader : CIHEAM-1AMB (C. Bogliotti & M. Todorovic, since October 31, 2008)

Participating Partners: AF, ALTERRA, CEMAGREF, CIHEAM-IAMB, CNR.IRSA, CUT, FEUP,
HYD, IAV, IDC, INAT IRD, LUH, NTUA, RIZA, UACEG, USF, WL DELFT, WU

The WB6 was structured in the following four Work Packages:

e WHP6.1: Communication dialogue and dissemination through international workshops and
seminars (CIHEAM-IAMB)

o WHP6.2: Internet based Forum and other dissemination means (CIHEAM-1AMB)
e WHP6.3: Support to water management organizations and professionals (HYDRODATA)
e WP6.4: Summer schools on water stress (IDC)

2.6.1 - Work Block Objectives

WB6 addressed the dissemination and training on water stress, ensuring the development of
differentiated dissemination material and training activities that can respond to the different societal
levels and stakeholders’ interests. WB6 promoted a Euro-Mediterranean-wide dialogue and
communication, and knowledge share among the different level of societal groups like different
consumer associations, youths, women’s groups, and all citizens in general.

The Work Block main objectives were the following:

1. Disseminating project progress and outreaching on water stress through local seminars and
workshops;

2. Supporting dialogue and participatory knowledge building on water stress problems and issues in
test-sites with local stakeholders, policy-decision makers and society;

3. Developing and implementing a public Web Portal to disseminate and share project progresses on
water stress knowledge;

4. Planning, organisation and implementation of training on water stress issues relevant to test-
site/Case studies concerns and linked to project thematic areas. Training is addressed to
professionals, practitioners, researchers and interested stakeholders;

5. Planning, organisation and implementation of summer schools on relevant water-stress themes for
primary and secondary cycles and university students.

2.6.2 - Methodology and implementation

The dissemination of the project results based on open dialogue and communication was implemented
through International Workshops supporting regional and Euro-Mediterranean communication with
researchers, decision-policy makers, SMEs, end-users, NGOs, international and intergovernmental
organisations. Another level of dissemination through info days and seminars was carried out with
citizens, media, youths, and schools, using easily understood brochures and handbooks (also in local
languages) as well as non-conventional means like role-playing games, table games, novels, poems,
etc. Dissemination through the specific website sections (Publications, Water Stress Basics, public
deliverables, etc.) have been timely and focused to different societal levels and stakeholders.

Training in WB6 was planned to transfer knowledge to various social groups and with different
methods (WP6.3 training courses and WP6.4 summer schools). Training was carried out considering
different societal needs and requests advanced by the Regional partners and Joint Work Teams. Thus,
the training was focused on the specific aspects of water stress and water saving options at different
Case Study sites. All dissemination and training material and outputs were carefully adapted for
transfer, taking into account the different levels and capacity of receptors to understand the topics.
Most of the material produced was translated into the local languages and, whenever possible, the
lectures were given in the local language.
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The WB6 was fully relevant to all other project activities; through the organised feedback coming
from the participants from different Case Study areas to the various dissemination and training events.
In such a way, the WB6 also became a good feedback tool to the other WB activities and output. The
attempt of developing dissemination and training beyond project activities, according to societal
needs, and with full involvement of local stakeholders was an innovative aspect of the AquaStress
approach. This type of methodology was reinforced through the close and continuous communication
with the Regional Partners and Joint Work Teams. The structure of the dissemination and
Training/Schooling events, made possible a stakeholder-oriented dissemination and transfer-share of
knowledge on water stress management to the various societal levels, according to their needs.

Several events have been organized during the project progress to strengthen and improve the dialogue
beyond the local stakeholder Fora towards the policy makers, politics and society, to raise visibility of
project activities in test sites and local concerns and problems on water stress, as follows.

b

Four International Workshops had been organized and implemented in Case Study areas (Cyprus,
Italy, Tunisia, Portugal) to stimulate regional dialogue and promote dissemination and share
knowledge about AquaStress related themes. The event participants included researchers, decision and
policy makers, SMEs', end-users, NGOs', international and intergovernmental organizations from
Europe and Southern Mediterranean countries. The workshops themes and scheduling can be
summarized as:
= 1% International Workshop and Seminar on: “Water Stress Issues” (Nicosia, Cyprus, 5-7 July
2005);
= 2" Workshop on: “Debate, capacity building and dissemination on Minimum Vital Flow —
MVF” (Cagliari, Italy, 22 — 25 November 2006);
= 3" International Workshop on: “Mitigation of Water Scarcity in the Mediterranean Basin”
(Sousse - Monastir, Tunisia, 5 -7 May 2008);
= 4™ International Workshop and Final AquaStress Conference on “Water Stress Mitigation in
Europe and Neighbouring Countries” (Lisbon, Portugal, 22-23 January 2009).

1st International Workshop and Seminar on: “Water 2nd Workshop on: “Debate, capacity building and
Stress Issues™ (Nicosia, Cyprus, 5-7/7/2005) dissemination on Minimum Vital Flow — MVF”
(Cagliari, Italy, 22 — 25 November 2006)
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3rd International Workshop on: “Mitigation of Water
Scarcity in the Mediterranean Basin” (Sousse -
Monastir, Tunisia, 5 -7 May 2008)

Final AquaStress Conference and 4th International
Workshop on “Water Stress Mitigation in Europe and
Neighbouring Countries™ (Lisbon, Portugal, 21-
23/1/2008)

Info Days were carried out during the first year of the project to disseminate information on the project
objectives and tasks among the stakeholders and the wide public at AQS Case study areas:

= Cyprus Info Day (Nicosia, Cyprus, 4 July 2005);

= Sardinia Info Day (Cagliari, Italy, 7 October 2005);

= Guadiana Info day (Lisbon, Portugal, 13 November 2005):

= Sofia Info Day (Sofia, Bulgaria, 2-4/ November 2005)
This type of event was not planned in the Project DoW, and raised as a need in the duration of the
project. Info-days were carried out under the frame of WB1 and aimed at improving coordination with
test-sites and — relevant to WB6 - at establishing a dialogue with local stakeholders (together with
other WBs) for integrating dissemination, training and schooling in the test-site activities, considering

local problems and concerns.

Cyprus Info Day (Nicosia, Cyprus, 4/7/2005)

Work group during the Sofia Info Day (Sofia,
Bulgaria, 2-4/11/2005)

In addition the activities were focused on the setup, continuous maintenance and timely update of the
Project website (www.aquastress.net). Several sections were added to the original framework in order
to satisfy the needs of different users as well as to make the platform more user-friendly:
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= A “Water Stress Basics” section, aimed at providing non-experts with basic information and
internet links concerning water stress and water management;

= An internal search engine, able to find Deliverables according to WB, WP and year of
development;

= A permanent link with the Integrated Support Solution System - 13S
(http://i3s.aquastress.net/);

= About 150 Project Public deliverables were uploaded on the Deliverable section of the
website;

= A new Publications section to collect Technical documents in professional journals and books
and/or Conferences publications, presentations and poster sessions produced along the project
duration.

Six Electronic Newsletters have been prepared on a semi-annual basis and are available in the
respective Web Site section.

Training activities have been successfully completed including the production of related “Technical
documentation” made available also for the Web.
Seminars, round tables and courses took place in Poland, Italy, Cyprus and Tunisia during the period
2006-2008.
Six Training courses/seminars have been prepared and implemented, in accordance with the JWT and
RP needs as:
= “Setting Up Strategies for Strengthening Gender Integration in Water Management”
(Katowice, Poland, 7-8 November 2006);
=  "Minimum Vital Flow. Technical Aspects and Translation into Regulatory Framework"
(Cagliari, Italy, 22-23/11/2006);
= “Decision Support System for Integrated Water Resources Management” (Osieczany, Poland,
22-24/05/2007);
= “Irrigation Management, Recycled Water Use and Groundwater Management in Cyprus”
(Nicosia, Cyprus, 19-21/06/2007);
= “River Monitoring — Methods for fluvial environmental assessment” (Cagliari, Italy, 5-
6/12/2007);
= “Gender Aspects of Water Resources Management” (Kairouan, Tunisia, 7- 9 May 2008).

Gender training in Poland Discussion during the plenary session in Sardinia
(Katowice, Poland, 7-8 November 2006) (Cagliari, Italy, 22-23/11/2006)
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Polish university students Cyprus seminar speakers
(Osieczany, Poland, 22-24/05/2007) (Nicosia, Cyprus, 19-21/06/2007)

On field survey Sardinia participants Participants in Tunisia Training of Trainers Course
(Cagliari, Italy, 5-6/12/2007) (Kairouan, Tunis, 7- 9 May 2008)

Three ad hoc training activities were performed:

*  “The Use of Remote Sensing and GIS in Agricultural Water Management”, Wageningen,
Netherlands, 15-19 December 2008, organized in collaboration with ALTERRA for the
stakeholder ORMVAT, within the framework of the Tadla case study, Morocco.

*  “Numerical Modelling of Groundwater Resources”, 21-24 July 2008, Tunis, organized in
collaboration with IRD for the stakeholder Ministry of Agriculture, within the framework of
the Tunisian Case Study.

*  “The results of the GGOR-Bargerveen”, 18 September 2008, Diffelen, the
Netherlands.

A short course (1 day duration) on the application of the results of Aquastress for
similar work in neighbouring Water Boards to the Stakeholder Water Board.
Cemagref provided essential input. The course was organised on 18 September 2008.
The course was attended by 12 participants from Water Board Velt & Vecht (other
employees than those involved in Aquastress), Water Board Regge&Dinkel, Province
of Overijssel and three private consultants. Performed by DELTARES with inputs
from CEMAGREF.

Other training activities, related to the 13S tool, were performed in the frame of WP4.5.

A large number of AQS partners have been involved in the training activities: HYDRODATA,
HYDROCONTROL, CIHEAM-IAMB, CUT-Technical University of Krakow, CNR-IRSA, INAT,
Aeoliki Foundation, RWTH Aachen University, ALTERRA, IDC, IRD, DELTARES.

More than 35 international water professional and expert — trainers, mainly AQS partners, contributed
as lecturers. The collaboration amongst international experts and regional partners was impeccable,
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which always ensured that high quality training was delivered to local, regional and national
stakeholders and actors.

About 200 people participated in the training activities. The attendees represented governmental
agencies, regional and local water bodies, research institutions and universities, professional bodies
and engineering companies, local authorities, NGOs, and communication agencies and the media. The
participants constituted a sound blend of water managers, technicians, researchers, students and future
water managers, politicians and decision-makers. An even gender distribution was taken into
consideration during the selection of course participants and lecturers.

Summer schools were implemented in the project period as described below:
=  “Flumendosa Summer School” (Cagliari, Italy, 15-20 May 2006)
= “Iskar Summer School” (Borovetz, Bulgaria, 26-29 July /2006)
= “Ist Limassol Summer School” (Episkopi, Cyprus, 2-5 July 2007)
= “Przemsza Summer School” (Bystra, Poland, 27-30 May 2008)
= “2nd Limassol Summer School” (Episkopi, Cyprus, 30 June -3 July 2008)

“Flumendosa Summer School”

(Cagliari, Italy, 15-20/05/2006)

- ,":‘%.:__T_

““1st Limassol Summer School™ “Przemsza Summer School”
(Episkopi, Cyprus, 2-5 July 2007) (Bystra, Poland, 27-30/05/2008)

The summer schools were designed taking into account the age of the students. Accordingly, three
different modules were adapted to three different ages:

- Blue Module (student age 7-10);

- Green Module (student age 11-16);
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- White Module (more than 16).
Five events were implemented in four Mediterranean Countries; 370 students and about 40 lecturers
and teachers were involved in the above mentioned events, in the duration of the project:

1. Italy: Age 7-8/ 12-13 years;

2. Bulgaria: Age +18 years;

3. Cyprus: Age 13-14 years;

4. Poland: Age 12-13 years;

5. Cyprus: Age 13-14 years.
Several activities were carried out during the summer schools implementation.
The typical school programme included not only lectures and discussions, but also working groups for
preparation of awareness campaign and other practical activities such as drawing and or crafts; movie
projections followed by debates and brainstorming, role-games, always with water or sustainability as
“leitmotif”.
All the activities were built towards learning on different aspects of water and familiarizing students
with the problems through personal experiences and feelings.
The training material was made available in English and in the local languages; after the school
events, all the documentation (as manuals or slides) was adapted and uploaded on the Website for
dissemination.

2.6.3 - Main achievements.

The most important dissemination activities, addressed to wide public and carried out by WB6 jointly
with the other project partners, were the following.

AquasStress Project at the Fifth World Water Congress (Beijing, China, 10-14 September 2006)

The Fifth World Water Congress was focused on water resource management, safety of drinking
water, sustainable water use and the balance between the water, environment and humans. More then
3,000 delegates attended the congress, including experts, government officials, equipment
manufacturers, water business companies and IWA members from all around the world.

In this context, the AquaStress project was hosted in the stand of European Community.
Dissemination material (posters, brochures) produced by WB6 (WP6.2) was presented and distributed
during the Congress.

The AquaStress Integrated Project at “The Ecological Island: 2" Fair on Recycling and Sustainability
on Sardinia” (Cagliari, Italy, 24-25 November 2006)
The participation of AquaStress project to the “Ecological Island” had the aim to increase the
awareness of visitors and students on the importance of better management of water resources,
especially in the regions, like Sardinia, where the availability of water is scarce and presents a critical
issue for sustainable development.
The AquaStress project presentation was organized as an information desk on water stress problems
and their mitigation. Leaflets were prepared for the event and distributed to the visitors. More than 165
primary and secondary school students were involved showing the importance of the subject
discussed. The AquasStress partners involved were:

= CIHEAM - Mediterranean Agronomic Institute — Bari,

= Hydrodata SpA — Torino, and

= Hydrocontrol — Research and Training Centre for Water System Control — Cagliari.

The AquaStress Integrated Project at the International Conference on ‘““Water saving in the
Mediterranean Region and future research needs” (Bari, Italy, 13-17 February 2007)

The Conference was organized by WASAMED (Water Saving in Mediterranean Agriculture), EC FP6
funded Thematic Network, and it was followed by more than 150 participants from 26 countries and 4
continents. A poster describing the main objectives and activities of AquaStress project was presented
by CIHEAM-IAMB. The project was presented also through a paper, prepared jointly by CNR-IRSA
and NTUA, in the session dedicated to Euro-Mediterranean cooperation.
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AquaStress Project Stand at the 13th World Water Congress (Montpellier, France, 1-4 September
2008).

A stand of the AquaStress project had been hosted at Le Corum Congress Palace in the occasion of
13" World Water Congress held in Montpellier under the auspices of the International Water
Resources Association (IWRA). The event was followed by more than 800 participants coming from
all parts of the world. The AquaStress stand was managed jointly by CIHEAM-IAMB and
CEMAGREF, and acted as an information point on the activities of the Project. The dissemination
material, including brochures, posters and about 350 folders with thematic flyers on the test site
activities, have been distributed during the event to water professionals, researchers and international
experts.

The public web site was launched and it is reachable online (www.aquastress.net) for full interaction
among the project partners and with wide public in building of common information and knowledge
base. The continuous implementation of the web site has been ensured by CIHEAM-IAMB through
the updating of project news, making deliverables available to public, uploading of thematic
documents and material prepared for and during the main events.

The web site, positioned in the main web search engines, was developed in a user-friendly way and
allows the visitor to get easily acquainted with the project and the access to the site’s main sections.
Information and downloading of public documentation is free of charge and does not require
registration.

The main final output produced by the WB6 was the AquaStress folder (Del 6.2-7) containing 56
thematic flyer, prepared with the contribution of project partners.

q__é AQUASTRESS

Integrated Project

Mitigation of Water Stress
Through new Approaches
to Integrating Management,
Technical, Economic and
Istitutional Instruments

e ——

~ Themafic Flyers
. S RIS

ri Se—] \ L “mh:,-, e Vt;_ S

Most of the flyers are the result of the Regional Joint Work Team efforts, established at the Test Sites
and coordinated by the WB1 leader and local partners. Hence, the flyers show the similarities and
differences of water stress problems in different areas, and focus on defining the set of possible
options and solutions for each particular case. The flyers are grouped on case-study area basis and
represent a brief description of the activities, applied tools and produced outputs in each of the eight
Case Study areas. In addition, flyers on the overall project outputs and the results of horizontal
activities (e.g. training course, summers schools) are also included in the folder.

The thematic flyer folders were distributed in the 13™ World Water Congress in Montpellier, the EC
Water Research day in Zaragoza and the Final AquaStress event in Lisbon; they are also available for
download to the wide public (in digital format) at the AquaStress website.
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A CD-Rom on the training and schooling material (Del 6.1-8¢) has been prepared, aggregating all the
dissemination material produced by WB6 during the training events, as well as the schooling
programmes. The WB6 Lead Partner, in close collaboration with WP6.3 and the WP6.4 Lead Partners
(HYD and IDC, respectively), designed the CD-ROM structure and collected and prepared the

material.

The thematic flyers and the CD can be downloaded from the project web site www.aquastress.net,
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2.7 - WB 7: Project management
Leader : CNR.IRSA (R. Passino & A. Puddu, since November 30, 2008)

Participating Partners: APRE, NERC-CEH, NTUA, USF, LUH, ALTERRA, RWTH, UoR,
DELTARES/WL DELFT (ex RIZA), CEMAGREF, CIHEAM-IAMB, APRE

The WB?7 was structured including only one Work Package:
e WHP7.1: Consortium management & reporting (APRE)

2.4.1 - Work Block Objectives

The declared goal of project management described below wss to lead the AQUASTRESS project to
technical, scientific, organizational and economic success. The project management encompasses:

e overall project co-ordination, distribution of Community contribution, standardization of the
project administrative procedures, financial and budget reporting, management bodies support

e supervision of the various project activities, periodic activity reporting

e relationship with the European Commission and other European projects, coordination with
international endeavors.

e give support and formal controls in order to assure efficient feedback loops and a close
interrelation among the different partners.

2.4.2 - Methodology and implementation

The core partnership of AquaStress was initially composed of 35 members: companies, universities
and research organisations. They have a long-term strategic interest in the field and have contributed
significantly to this area in previous projects. In view of the size and scope of the project, the
management structure has been organised by assigning clear responsibilities to these partners in
specific research and development areas. For participation in the respective specialized R&D work
within AquaStress all partners have been carefully selected. Among others, main criteria were
excellence in the field, reliability, experience and commitment. Research and development is planned
to be carried out in four work areas (Work-blocks 2, 3, 4, 5) and corresponding Work Packages.

The Project Coordinator (CNR.IRSA) was supported by a deputy Project Coordinator (NERC-CEH)
providing active and specific support to promoting communication and integration of WBs and WPs.
The size, scope and complexity of AquaStress required strong operational project management. To
this end a professional partner has been identified in APRE to assist the Project Coordinator and other
management bodies, the Steering Group and the General Assembly, and to ensure quality and
continuity.

The Management Structure ensured the scientific management by a Steering Group composed of the
Project Coordinator and the Work-block and Domain leaders to guarantee overall and interdisciplinary
management, monitor the progress work and ensure that the individual tasks and deliverables are
performed as planned and/or that the plan is modified, and guarantees an appropriate research Quality
Control.

Common transversal areas have been devoted to User and Case Study requirements starting at the
beginning of the project. The purpose was to later integrate and test the results of each Work-Block
according to Stakeholders Council and Public Stakeholder Forum requirements (WB 1). The other
transversal Work Packages for training and exploitation & dissemination and for management (Work-
block 6-7) will ensure this.
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The willingness of the EC Scientific Officer has supported the Coordinator in resolving issues that
arose both from a financial and scientific standpoint and to clarify problems related to the management
of a complex project like AquasStress.

In the first year the “Kick-of Meeting” was held in Italy (Rome and Frascati, 2nd- 4th 2005) together
with the 1st General Assembly and the first and second Steering Group meetings. A third PSG

meeting was held in Porto, PT 19/1/2006 In addition some members of the PSG with the Coordinator
have discussed specific questions and topics (Rome April and May 2005).

Dedicated meetings with the coordinator and some WB or WP Leader have on time solved on specific
tasks issues or information’s flow. A Management Office Team (MOT) for the day-to-day manners
was created [CNR. IRSA, APRE], a short training program has been carried out and several
coordination meetings.

With a view to guarantee the standardization of administrative procedures and monitoring of Project
progress the INNOAPRE software tool was upgraded for AquaStress management purposes to
facilitate financial and accounting management as well as monitoring at both aggregate and individual
operating unit level to help producing periodic activity and management reports

The Consortium management activities have significantly evolved in the second year to reflect the
shifted focus of the Project upon the test sites and case studies. In fact, starting with the second GA in
Rome (February 2006) and following PSG meetings (June 2006, Brussels), the interest of the Partners
has been more focused on the innovative options provided by the case studies and on the possible
results that this work can provide for the Project. This is at the basis of a re-evaluation of the budget
which resulted in an increase of the resources allocated to the Regional Partners and to those Partners
most involved in activities within the test sites.

The 2" GA included the 1st Joint Assembly, the 4™ PSG and the 1% SHC meetings.

The development of closer scientific and personal ties between the Partners was fostered by numerous
Project meetings and to the increased use of teleconference calls. Based on the experience gained in
preparing the First Annual Report, the management team has implemented improved procedures for
the preparation of the Activity Report.

Numerous discussions and two meetings (Lisbon, April 2006 and Barcelona, October 2006) were held
between the Coordinators and the scientific groups of both AquaStress and NeWater I.P. projects to
identify a common field of cooperation. A concerted effort was also made to develop a common case
study (in the Guadiana region of Spain and Portugal), notwithstanding the different approaches by the
two Projects.

The annual EC review (May 2006, Brussels) has received a positive reaction to the management
activity at all, as well as for Management Report and INNOAPRE software, helping the reporting
process. Considering this attainment, and the partners’ good feed-back, it was decided that the tool
should be updated and extended under the second year as well as for the whole project duration.

In collaboration with the Commission, the contract Amendment has been finalized, including the
special clause 39, which limits the production of audit certificates. A first Il year advance payment has
been transferred to the contractors, consuming the Reserve Funds not previous allocated, following the
AQS Consortium Agreement. The Management Office Team has implemented a range of procedures
for management (such as the withdrawal to the project, or the inclusion of a new partner, the budget
changes, etc.) to serve as a focal point and clearinghouse for information on the project.

A deliverable review procedure for the planned deliverables has been developed, to ensure consistence
of deliverables with the project objectives along with a four months deliverables and milestones check,
updated and distributed by the Management Office Team. The AquaStress Guide for reporting, a sort
of Vademecum for project participants, has been updated and distributed.

To date, the WP7.1 completed the following tasks:

The 3rd year AquaStress management was significantly marked by the transition to a new Coordinator
Representative in charge of the project. The prof. R. Passino, AQS Coordinator, has resigned his seat
as Director of CNR.IRSA and, consequently, left the project starting from November 1st, 2007.
Following this resignation, Dr. Alberto Puddu was appointed as Representative of CNR.IRSA and
Project Coordinator.
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In the same year the PSG approved a number of significant modifications in the project scientific
organisation, such as:

- NERC-CEH went through a restructuring process that ended his communication activities as
Deputy Coordinator, and several of its tasks in WB2 and WBS5; by consequence some of these
planned activities in WB2 and WB5 have been transferred to other project partners.

- the transferring of the WB3/Domain leadership from LUH to ALTERRA;

- the replacement of two new Work-block Leaders: in WB6 M. Todorovic instead of C.
Bogliotti, both from CIHEAM-IAMB, and WB7 in which A. Puddu has been appointed R.
Passino in October 2008.

WBY7 also supported aspects regarding the Consortium modification and other changes occurred
during the reporting period, witch have been required a negotiation with partner organisations and a
communication to the European Commission as well a number of contract amendments approved by
the Consortium members:

- the University of Osnabriick asked to remain in the project until the final month 48 (instead of
ending activities in month 36); the request was approved by the EC;

- the partner APA withdrew its participation as of January 1st, 2008, due to internal
reorganization;

- WL/Delft Hydraulics, Geo Delft and one of Rijkswaterstaat (RIZA) division (the Water
Research Division) were merged, as of January 1st, 2008, to form DELTARES, a non-
governmental trust; DELTARES | WL DELFT asking to become a new AQS partner, taking
on all previous commitment (research, dissemination and management activities) that were
originally planned for WL/Delft Hydraulics and for RIZA Water research division;

- in a related process, the remain RIZA’ laboratories changed its name in Centre for Water
Management (CWM) as of February 1st, 2008; CWM's role in the final year will be to absorb
the project results.

However, these changes did not affect the work of the project and its management: the information
and communication among the partnership, and between the AQS stakeholders’ network, as well as
the timing and activity work of the WPs, remained at a mostly satisfactory level and ensured to meet
the planned schedule.

As a consequence the 3rd year project life was characterized by a significant enlarge enhance in
consortium management work, prompted by the pending of the approval of the Netherlands
(ALTERRA, TNO, WU, WL Delft) Project partners audit certificates, as well by the IRD/INAT
agreement on the use by INAT of a new bank account, held by IRD, and by UACEG revised Audit
Certificate M1-12’s loss, or after all an unforeseen transfers of EC pre-financing to the Partners related
to the third instalment of the second pre-financing (M13-30) received by the EC and finally the above
mentioned foreseen contract amendments (APA withdraw and USF continuance).

The second annual EC review, held in Brussels on April 2007, confirmed the good advice for the
amount and quality of management activity at all, as well as for Management Report and INNOAPRE
software, helping the reporting process.

Simultaneously in the 3rd year a further AQS software tool was dedicated to the project, apart from the
official AQS Public WEBSITE, the internal project WEB (as discussion forum of AQS people and a
document repository), and INNOAPRE Reporting Management System. In an effort to support the
Case Study Implementation, playing a central role towards achieving the AQS goals, started at
Brussels in June 2007 and in the Nafplion meeting (Feb 2007), a new internal website was planned
and developed (NTUA). The website is aimed at presenting activities, updates, developments and
progress in the Case Study Implementation. At this stage special emphasis is placed on the integration
within each Case Study in such a way that the interrelationships among activities are well-defined, and
that will enable the further integration across Case Studies and the elaboration of general guidelines
based on the Case Study outcomes.
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The 4™ and final project year was characterized by the necessity to revise annual and total budget,
allocating the remaining project reserve funds to allow the optimal conclusion of activities in Test
sites, the finalization of Final project Outputs and the preparation of the Final project Conference.
Following comments by EC reviewers, discussed in Brussels during the 3" review meeting (May
2008), the list of Final Outputs was revised and contents defined to obtain the maximum level of
interaction among different Work-blocks. This required an intensive coordination and management
activity.

In addition, the best definition of 4™ year budget and the harmonization with the total project budget
required a special effort by all management bodies and EC officers. This activity included the final
allocation of funds among the Netherlands partners RIZA and WL DELFT, whose activities ceased in
the 3" year, and the new partners CWM and DELTARES| WL DELFT taking on all previous
commitments. Other necessities clearly stated by partners were related to unplanned necessities of
subcontractig part of their activities to support unplanned activities

2.4.3 - Main achievements.

A total of four Activity and Management report have been regularly submitted to EC, each year,
together with the four Intermediate 6-monthly reports. Following EC contract the Detailed
Implementation Plan, covering the next 18 months activity and related budget was updated and
submitted to EC at the end of every project year.

The progressive deliverables’/milestones’ monitoring, institutional task of each concerned WB Leader
who is responsible for the quality assurance was periodically carried out by APRE (four times per
year) on a general basis. During all project the monitoring was carried to serve as supporting material
for the General Assembles and as “productivity check” entailing a cross-cutting analysis (unspent
budget and delayed/postponed deliverables) for the PSG meetings and for the DIP preparation. The
deliverables’ check also led to a significant exchange of information, as well as requests of
clarification with each responsible partner.
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Annex A. AquasStress participants

|

A,

ORGANISATION ACRONYM | COUNTRY
Consiglio Nazionale delle Ricerche CNR.IRSA IT
University of Reading UoR UK
Rijksinstituut Voor Integraal Zoetwaterbeheer En Afvalwaterbehandeling RIZA NL
Cranfield University CRANFIELD UK
University of Piraeus UoP GR
University College London UCL UK
Universitat Osnabriick USF DE
Alterra BV ALTERRA NL
Rheinisch-Westfaelische Technische Hochschule Aachen RWTH DE
'(ngpgtrs National du Machinisme Agricole, du Génie Rural, des Eaux et CEMAGREF ER
Natural Environment Research Council, Centre for Ecology and Hydrology| NERC-CEH UK
Gottfried Wilhelm Leibniz Universitdt Hannover LUH DE
University of Exeter UNEXE UK
Universitat de Barcelona UB ES
APA NOVA Bucuresti A Veolia Water Company APA RO
GEONARDO Environmental Technologies Ltd GEONARDO HU
Stichting Waterloopkundig Laboratorium WL DELFT NL
Nederlandse Organisatie voor Toegepast-natuurwetenschappelijk
onderzoek TNO NL
Agenzia per la Promozione della Ricerca Europea APRE IT
National Technical University of Athens NTUA GR
International Centre for Advanced Mediterranean Agronomic Studies, CIHEAM- IT
Istituto Agronomico Mediterraneo of Bari IAMB
Hydrodata SpA HYD IT
antre de Coopération Internationale en Recherche Agronomique pour le CIRAD ER
Développement
Institut de Recherche pour le Développement IRD FR
HIDROMOD, Modelagdo em Engenharia, Lda HIDROMOD PT
DHI Water & Environment DHI DK
Wageningen Universiteit WU NL
Innovation & Development Consulting Sprl IDC BE
Faculdade de Engenharia da Universidade do Porto FEUP PT
Hydrocontrol Centro di Ricerca e Formazione per il Controllo dei Sistemi
\drici HYC T
Politechnika Krakowska CUT PL
University of Architecture, Civil Engineering and Geodezy UACEG BG
Aeoliki Foundation AF CY
Institut National d'Agronomie de Tunisie INAT TN
Institut Agronomique et Vétérinaire Hassan |1 1AV MA
Ivl_i_nistry of Transport, Public Works And Water Management, CWM NL
Rijkswaterstaat, Centre For Water Management

I DELTARES/
Stichting Deltares WL DELET NL
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