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Preamble
This report provides an overview of the work NeWater intends to carry out in the Guadiana basin over
the duration of the project. Some of these activities may contribute to water governance in the short
term, while others are intended to act as a catalyst for the corresponding institutions to take on board
on an ongoing basis. Overall the planned activities should ideally contribute to a more adaptive water
system in the basin. Nevertheless, the current political climate calls for a careful approach on the part
of NeWater scientists, particularly in the upper basin.
The project has assembled a group of enthusiastic people with different scientific and practical
background. In and of itself, the project presents a major challenge and a practical lesson in social
learning in order to promote and guide the research process to profit from the diversity of knowledge
and experiences. We welcome feedback and suggestions from anyone reading this report since it
defines the basic structure of what we intend to do in the project.
Research teams involved with the Guadiana basin case study are grateful for the support of the
European Commission, in providing funds for this research, and to the national organisations
contributing to the project. In particular, it is necessary to thank the Guadiana Water Authority and the
Geological Survey of Spain for their willing contribution to NeWater work.

Ramón Llamas
Coordinator of WP3.4
NeWater project
April 2006
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Executive Summary
Overview
This working document serves as base for the case study and work blocks to plan research and
stakeholder activities. It is part of the 18-month Implementation Plan and will be updated regularly.
For working purposes, the Guadiana Case Study has been divided in two sections: Upper Guadiana
and Lower Guadiana/Transboundary. As explained further below (see ‘Case Study Approach’), this
division is possible from the hydrological point of view, since both parts of the basin behave in
practice as independent units.
Therefore, this document encompasses two parts, each of which refers to one of the two sections of the
case study. Part (I) refers to the Upper Guadiana part, and has been prepared by the Universidad
Complutense de Madrid (UCM), Spain, with contributions from NeWater partner Universidad
Politécnica de Madrid (UPM) as well as potential new partners Instituto Geológico y Minero de
España (IGME). Part (II) Lower Guadiana/Transboundary has been prepared by Portuguese local
partner Instituto de Soldadura e Qualidade (ISQ).
Parts (I) and (II) are both included in the same file, although each presents its own table of contents.
Both are kept apart for clarity purposes.
Annexes constitute an important part of this report, and include former deliverable 3.4.1 ‘Baseline
Assessment’ for each part of the basin. Baseline assessments provide a multifaceted analysis of the
current situation of water affairs in the Guadiana basin, and are therefore essential in order to
understand NeWater work.
The structure of this document responds to a specific template supplied by project coordinators, whose
aim is to provide a uniform approach to reporting across all NeWater case studies.

Introduction and objectives of the RAP
Major objective for the ‘Research and Action Plan’ (RAP) is the integration of
•

NeWater research in work packages,

•

the work of case study teams,

•

the stakeholder needs in basins.

It serves as the document where preliminary work of case study teams is used to derive case study
specific research issues. These research issues shall serve as point of departure for the development of
a case study specific research and action plan for the next couple of months but also for the entire
project duration. The connexion of the RAP document to a processing strategy (see annex 1) shall
support the integration of basin and stakeholder specific research requirements. This is the challenging
condition for a long-term involvement of case study partners/stakeholders in NeWater.
Beside its integrative function, the RAP processing shall help to overcome some challenges where
case study work and work packages related requirements had a lack of guidance and progress due to
heterogeneous expectations resulting from heterogeneous interpretations of some aspects of the 1st 18month Implementation Plan. The dual use of some terms has lead to some minor confusion that could
be solved by some renaming (see document “NW steps for research and action plan JM 08-052005.doc”). This renaming requires some clarification done by this RAP.
Finally the case study specific RAPs shall become part of the next 18-Month Implementation Plan and
needs approval of the NeWater General Assembly in November.
The processing of the RAP requires a strong cooperation of NeWater work blocks 1,2,3 and 4. The
processing strategy (Annex 1) shall coordinate that cooperation but has also to be revised here and
there. Annex 1 defines responsibilities and the lapse of time.
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The outlined challenges of cooperation and integration are highlighted in figure 1 through different
phases of the project and the interaction between stakeholder processes in the basins and the research
activities in WBs 1,2 and 4. The establishment of a fruitful exchange between stakeholder process and
scientific analyses focusing on other sources of knowledge about the river basins (e.g. data from
measurements, results from simulation models) is a key element of success of the NeWater research
agenda.

RAP structure
Chapter 1 of the RAP is devoted to the first crucial phase “Analysis, Problems, Current State,
Management Regime” where the research programme in the NeWater basins is determined in a
participatory process. The analysis is guided by a management questionnaire (1.1) and a protocol for a
rapid vulnerability assessment (1.4). This analytical work is complemented by a general geographical
(political and physical) description of the basin (1.2), by a report of tools used for IWRM (1.3, coming
from WB 4), and stakeholder input on basin specific concerns and stakeholder roles in the basin. In
chapter 1.6 case study specific concerns and research issues shall be derived from results of 1.1- 1.5 as
a joint task of case study teams and work blocks.
Chapter 2 summarizes which work packages of the NeWater project are involved in the
implementation of the research agenda. It shall also help to set up the case study teams, since it
comprises the research affiliation on NeWater partners.
Chapter 3 describes in more detail the next steps of implementation of the research agenda for the next
months. Chapter 3.1 is a modification of the metadata checklist, which has been introduced to replace
the baseline data collection from the DoW. It bases on the outcomes of chapter 1.6. Since it turned out,
that the first effort for the baseline data collection (cp. “NW WB3 baseline assessment guide_v1.doc”)
did not put the focus on case study specific concern or research issues respectively - but rather on a
general data and information collection - the modified chapter 3.1 shall give the interrelations of
case study specific research issues,
research and stakeholder activities,
and responsibilities.
Chapter 4 outlines the research programme for the total implementation period based on the structure
sketched in Figure 1. Six interdependent activities are defined to understand how activities in the cases
contribute to the development of expected products and how different workpackages contribute to
these activities.
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Figure 1 Phases and Interaction between Stakeholder Process and activities in WBs 1,2,4

Case Study Approach
Case Study 3.4 of the NeWater project has been divided in two areas: Upper Guadiana basin and
Lower Guadiana/Transboundary basin. This division is possible in practice since water uses in the
Upper Guadiana basin barely impact the lower side of the catchment.
Upper Guadiana issues involve intensive groundwater use for irrigation, the river itself being of little
significance in the area (approximately 95% of the area’s water use corresponds to groundwater
irrigation).
Upper Guadiana outflows, usually measured at El Vicario dam, used to be in the order of 300Mm3/yr
under natural conditions (now significantly less due to river losses to intensive aquifer pumping). This
volume in itself represents a small fraction of the river’s average yearly flow (4,400Mm3).
In addition, over fifty dams exist between that point and the Lower basin, for a total storage capacity
well over 8,000Mm3 (including the 3,200Mm3 La Serena dam). Therefore, Upper Guadiana water uses
do not represent a hindrance for downstream recipients. Perhaps the best evidence of this is the fact
that, despite being a conflict prone river, no significant disputes exist between the Upper and the
Lower basin.
Part I of this report (elaborated by Case Study coordinators UCM with inputs from IGME and UPM)
refers to the former, while part II (by local partner ISQ) focuses on the latter.
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1 Basin description summary
This chapter is devoted to a first inventory of a case study basin. This inventory should result
in a first concept of research issues. Chapter 1.1 – 1.5 build the basis for this concept. They
require general description of the basin (eg. geographical focus) but also analytical work (eg.
characterization of management regimes). The derivation of research issues (1.6) from this
analytical and descriptive work is a joint task of case study teams and work blocks.

1.1 First Characterization of Water Management Regimes in the
NeWater Basins
1.1.1

Introduction

For practical reasons, the Guadiana basin case study has been divided in three focus areas:
Upper Guadiana, Lower Guadiana and Transboundary issues. UCM (Spain) is responsible
for the first, while ISQ (Portugal) will look after the second. Transboundary aspects,
considered in this report together with the Lower Guadiana, will be dealt with jointly by both
partners.
NW partner UPM will work in close cooperation with the UCM team. In addition, the
Geological Survey of Spain (IGME) has been proposed as a potential scientific partner for
the project (without any allocated funds). We hope this institution will be accepted by the
consortium during Majorca’s General Assembly.
There is an initiative by AQUASTRESS project coordinators that Guadiana case study work
should be carried out by NeWater and AQUASTRESS together. It is our view that this
requires a written agreement in order to avoid potential misunderstandings.
While some aspects of water management are outlined in this document, the reader should
refer to the Baseline Report for a more detailed assessment.

1.1.2

Management and Governance in the Basin

Answers to the provided management questionnaire have been worked out of the UCM team
experience in the Upper Guadiana basin. Some modifications have been introduced by José
Ángel Rodríguez, planning engineer of the Guadiana Water Authority.
Answers to the questionnaire are provided in Annex 1. A brief introduction to the Upper
Guadiana management framework is provided below.
Introduction to water management in the basin
With the advent of the democratic system in Spain in 1975 and the political restructuring of
the country into autonomous communities or regions (Comunidades Autónomas), a new law
was necessary to reflect the new administrative arrangements. The 1985 Act served this
purpose and also incorporated modern concepts such as environmental protection and
sustainable use of the resource (Hernandez-Mora 2002).
For water administration purposes, the Act divided the country into sixteen water planning
regions. At the river basin scale, water is administered by River Basin Authorities (RBAs),
autonomous public entities answerable to Spain’s Ministry of the Environment (Figure 2)1.

1
Under Spain’s current water legislation, water users are represented in the Guadiana RBA government board.
Farmers, hydropower, urban supply companies and industries all allocated a number of votes proportionally to
their share in the basin’s water use. Environmental NGOs also have representation, albeit very limited.
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Figure 2. Institutional framework for water resources management in Spain. From: Varela and Hernandez-Mora
(in press).

Due to practical constrains (see section 1.6.1) this is all relative in practice, at least within the
UGB context. Causes should be found in the orientation water management took during past
decades.
Historically, RBAs traditionally had the expertise to build and manage surface water
infrastructures such as dams and cannals. Following the general trend, the Guadiana RBA
focused on those for decades, while generally leaving groundwater development to the
private initiative. Mainly due to the resilience of aquifer resources to dry periods, uncontrolled
groundwater development soon became widespread, and led to considerable water table
drawdowns in the mid to late 1980s.
As opposed to surface water resources, whose control is often centralised, groundwater
resources management is usually polycentric2. This essentially means that each groundwater
user owns at least one well. Since there are several thousand users, there are at least as
many wells (80,000 according to the most recent RBA inventory (CHG 2005b, p42)). Each
well is subject to individual ‘management’ decisions, driven by personal interests and mostly
beyond the RBA’s control.
The 1985 Water Act came a turning point in water resources management, as it implied that
new groundwater developments would cease to be private property to become a public good.
This incorporated a complex casuistry that RBA officers were not trained to deal with, and
resulted in a difficult legal and administrative situation that lasts to this day.
Water table drawdowns led to declarations of overexploitation of the Mancha Occidental
aquifer (the main one in the Upper Guadiana basin, see section 1.2) in 1987 (provisional)
and 1994 (definite). These essentially imposed restrictions in groundwater withdrawals and
forbid farmers from deepening existing wells or drilling new ones. However, illegal welldrilling became rampant as soon as farmers realised the RBA had no means to enforce its

2

Groundwater is the Upper Guadiana’s key water resource (90-95% total uses, 90% of which corresponds to
agriculture).
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own regulations. In 1995, the RBA declared itself unable to manage the situation, describing
the attitude of farmers as one of ‘hydrological insubmission’.
Spain’s 2001 National Water Plan demanded as a matter of urgency that a special water
resources management plan should be implemented in the UGB. The first draft of the plan
took almost two years to come out (early 2004), but was rejected after public consultation
and changes in Spain’s central government. A set of guidelines for a new draft became
public in July 2005. The first draft is of the plan is expected by early 2006 and will ideally set
the pace for future action.
However, given the current climate of conflict over water resources, it seems clear that no
management initiative will be successful unless stakeholder input is taken into account (see
baseline report).

1.2 Spatial scales / Geographical focus
As stated before, the Guadiana basin case study has been divided in three focus areas:
Upper Guadiana, Lower Guadiana and Tranboundary issues. UCM (Spain) is responsible for
the first, while ISQ (Portugal) will look after the second. Transboundary aspects, considered
in this report together with the Lower Guadiana, will be dealt with jointly by both partners.
This section deals with the Upper Guadiana side of the basin, while the Lower Guadiana and
Transboundary areas are considered in part B of this report.
Upper Guadiana basin: Social and economic overview3
The Upper Guadiana basin (UGB) spans about 16,000km2 of the southeastern part of
Spain’s Central Plateau. Half of this surface is located within the province of Ciudad Real,
while three other provinces of the Castilla-La Mancha Autonomous Community (Cuenca,
Toledo and Albacete) account for the rest.
The UGB is characterised as a rural territory (low population density, absence of large urban
concentrations), endowed with some significant population nuclei and certain dynamic
features (population growth, youth, employment increase in non-agricultural sectors, good
transport network). Groundwater irrigated agriculture has for decades been at the base of the
UGB’s social and economic development. Farming maintains a strong (if decreasing)
presence in the area alongside the industry and building sectors, thus ensuring a fairly
diversified and dynamic economy.
The UGB was home to about 440,000 people in 1991, and to nearly 500,000 in 2003 (CHG
2005). Population density is 26 inhab/km2, significantly below Spain’s 78 inhab/km2 average.
The Upper Guadiana basin comprises 140 municipalities, four (the largest) of which are
home to 20,000-30,000 people (Alcazar de San Juan, Manzanares, Daimiel, Tomelloso) and
seven to 10,000-20,000. Most people live in municipalities where population density is below
150inhab/km2.
In 1997, per capita income in the UGB was 85% of Spain’s average, and 65% of the
European average. Thus, under objective one of the EU’s structural funds (promoting the
development of regions where per capita GDP is below 75% of the EU average), the UGB
has until now been on the receiving end of European susidies.
Geographical focus and water resources
From the physical point of view, natural limits to the UGB are the Altomira range to the north,
the Toledo range to the west, the Albacete plain to the east and the Campo de Montiel

3

This section only provides a brief outline of the Guadiana basin’s geographical focus. NeWater
D.3.4.1 (Baseline Assessment) provides a more detailed explanation of the issues mentioned under
this heading.
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plateau to the south. El Vicario dam can be generally taken as the southwestern limit to the
system.
Rolling plains dominate a landscape where no well-defined natural drainage networks exist.
Aquifer formations abound, and the interactions between surface and groundwater bodies
are highly significant as well as complex.
The UGB’s hydrological settings result in the existence of approximately 250km2 of wetlands,
the Mancha Húmeda Biosphere Reserve, whose singular ecological value was recognised
by UNESCO in 1980. Some Mancha Húmeda ecosystems are also included in the list of the
RAMSAR Convention. The main wetlands of the system are Las Tablas de Daimiel National
Park (1,000-2,000ha in undisturbed conditions) and Lagunas de Ruidera Natural Park
(3,500ha).
Irrigated agriculture (mostly groundwater based) amounts to 90% of the UGB’s total water
use. Given the importance of groundwater as a resource, scientists and managers alike often
refer to the area’s hydrogeological units (Table 1 and Figure 3).
Table 1. Hydrogeological units of the UGB.
UH

Name

Surface (km2)

04.01

04.01 Sierra de Altomira

2951

04.02

04.02 Lillo-Quintanar

1072

04.03

04.03 Consuegra-Villacañas

1409

04.04

04.04 Mancha Occidental

5261

04.06

04.06 Campo de Montiel

2791

The term ‘hydrogeological unit’ (UH) refers to a legal figure established to facilitate
administrative tasks in aquifer management. Individual UHs are defined by hydrological basin
plans and may refer to one or more aquifers (IGME 1999). UGB UHs are currently
experiencing slight redefinition in order to comply with WFD requirements.

Figure 3. Geographical setting of the Upper Guadiana basin and its hydrogeological units. Modified from IGME
(1999).

Out of the area’s hydrogeological units, the Mancha Occidental aquifer (UH 04.04) is by far
the most important. UH04.04 is home to about two thirds of the UGB population (35
inhab/km2), including the main population centres outlined above. Together with Toledo, the
aquifer is considered the most dynamic area of Castilla-La Mancha in terms of population.
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Under natural conditions, UGB rivers present a significant degree of interaction with aquifers,
and switch between losing and gaining behaviours both along their courses and with time.
Figure 4 shows some of the most relevant surface water features of the UGB. The main
tributaries of the Guadiana river in the UGB are Záncara, Cigüela and Alto Guadiana. The
first two run along low-permeability formations, and thus present irregular flows, heavily
dependent on rainfall events. The Alto Guadiana stems from a karst aquifer (Campo de
Montiel), and drains permeable materials. Hence, it presents a stable baseflow until it
reaches the Mancha Occidental aquifer, where it gradually infiltrates until it eventually
disappears. Surface water is ultimately collected by El Vicario dam (33Mm3 storage
capacity), just downstream Las Tablas de Daimiel National Park.
It is estimated that El Vicario dam received an average 400Mm3/yr for the 1940-1995 period.
Out of that volume, approximately 70% corresponds to baseflow from the area’s aquifers, a
percentage that increases in dry years (Young 1996).

Figure 4. Surface water features of the UGB. Modified from Martinez-Cortina (2002).

Peñarroya dam, built in the 1960s, collects water from the Lagunas de Ruidera and from the
Campo de Montiel aquifer. The dam is located upstream the Alto Guadiana river and
presents a storage capacity of 50Mm3.
There are another two small dams in the UGB: Vallehermoso (7Mm3) located in the Azuer
river, and Puente Navarro (2Mm3), whose function strictly environmental and related to the
welfare of Las Tablas de Daimiel National Park. Finally, there are several other dams under
study (CHG 2001). Dams in the UGB are managed by the Guadiana RBA.
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An important feature in the area’s surface water resources is the Tajo-Segura transfer,
operational since the late 1970s. The transfer’s only input to the UGB is currently limited to
meet the environmental needs of Las Tablas de Daimiel National Park (about 20Mm3/yr),
while the rest is received by neighboring Segura basin. The Castilla-La Mancha regional
government recently secured a further 50Mm3/yr of the transfer for UGB water supply.
The UGB currently experiences significant water conflicts, particularly among the Guadiana
RBA, farmers and environmental conservation groups (see ‘Baseline Report’). In the view of
the UCM team, NeWater could provide a friendly framework for stakeholder dialogue that
may ultimately result in mitigating these disputes.

1.3 Current use of tools for IWRM
See sections 2.5 and 2.8

1.4 Baseline Rapid Assessment of Vulnerability for Adaptation
(BRAVA)
Chapter 1.4 is devoted to the first baseline rapid assessment. Since it is intended to be a
quick first analysis, it should help to derive threats and stresses that lead to research and
action needs for a case study (section 1.6). The vulnerability assessment approach will be
further developed within the next few months (section 3.2).

1.4.1 Introduction to BRAVA
The baseline rapid assessment of vulnerability for Adaptation (BRAVA) is designed to
identify who is exposed to which threats and stresses. It is not confined to climate change or
climatic hazards. In many cases, the threat of pollution events, regulation and financial
constraints are more pressing than coping with droughts or floods.
A matrix of the sensitivity of exposure units to hazards will help the case study team structure
further assessment activities. The issues given high priority in 1.6 (below) should include an
indication of their relevance to the most vulnerable groups. For example, in semi-arid basins,
groundwater use by larger landowners may be competing with water availability for smaller
farmers and/or environmental purposes. A high priority research issue might be related to
the allocation of water between these two groups, along with ways to improve governance of
groundwater use. The link between climate change and increased flood hazard may be
identified as high-priority threats. The case study team might want to focus on the differential
impact of floods (for example, households with or without insurance, home owners vs
renters) and the balance between ecological uses of the flood plain and flood mitigation (two
different exposure units).
The output from BRAVA includes:
Identification of the different exposure units. The exposure units, or the elements of
the ‘water management system’, are the basis for subsequent analysis.
A list of major threats.
An impact matrix with subjective score relating the exposure units to the major
threats.
A concise summary of current vulnerability. Mostly in qualitative terms, the answers to
the key questions will help define priorities for further assessment.
A subjective profile of vulnerability along common dimensions for use in comparing
the case studies (and to help identify priorities for further work)
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A checklist of initial plans for more formal assessment of indicators and future
vulnerability. These will be further explored in the General Assembly and throughout
the NeWater project.

1.4.2 Guidance for BRAVA
See Annex 2.

1.4.3 BRAVA processing
Table 2(1). Inventory of historical and present threats
Basin: Guadiana

Location: Upper basin (Spain)

Historical risk

Year/month

Water system effects

Significance

Hydroschizophrenia
(strong surfacewater oriented
management while
little attention is
paid to
groundwater
resources)

Traditional (most
recent ones in
early 1980s and
early 1990s)

In arid and semiarid
countries, droughts may
result in significant economic
losses for farmers. These
often resort to groundwater
resources (more resilient).
Groundwater irrigation has
become preferential in the
UGB, where there are nearly
2
80,000 wells (4-5 per km )

Drought is no longer a problem for most
farmers. However, most wells in the
UGB are currently illegal. This makes it
particularly difficult to manage water
resources in the area. The RBA
declared the main two UGB aquifers
definitely overexploited in the late
1980s/early 1990s, and has tried to
shut down some illegal wells over the
years. Farmers have opened over
5,000 lawsuits in response. These are
yet to be resolved.

Side-effects of the
EU Common
Agricultural Policy

From 1985 to
1993, from 1998 to
date

Water-intensive crops
(maize, alphalpha...)
encouraged.

Aquifer use for irrigation increases.

Aquifer depletion

Yearly over the last
two or three
decades; partial
recoveries due to
strong rainfall (eg
1996-98)

Some wells dry up and
owners are forced to deepen
them (illegal in UH04.04 and
UH04.06).

Wetland degradation of UNESCO’s
Mancha Húmeda Biosphere Reserve
(particularly in Las Tablas de Daimiel
National Park, also on the RAMSAR
list)

Aquifer pollution
due to pesticides

Ongoing

Pollution (maily NO3)
exceeds WFD limits in some
areas of the aquifers. The
quality-monitoring network is
currently deficient.

As a significant share of the UGB’s
drinking water supply depends on the
aquifers, surface water imports from the
Tajo basin have been envisaged as a
potential solution. However, the transfer
is a source of confrontation between the
central and regional governments (both
of the same political party).
Environmental groups generally oppose
the transfer.

Impacts of potential
water transfers

Yet to be seen

Water inputs may contribute
to mitigate partially the
current situation.

Drinking water may be safer

As pumping gets more
expensive with depth,
farmers (paticularly small
ones) switch to high revenue
non water-intensive crops

Between 1993 and 1998 EU-funded
Agro-Environmental Programme
encouraged voluntary water savings by
means of compensatory payments to
farmers. Changes in the way subsidies
are allocated have led many farmers
(particularly large land-owners) to move
away from the plan. Only 20,000ha
currently remain adhered to the plan
(out of 80,000ha in the mid 1990s).

Strong conflicts between environmental
conservation groups and farmers.

There may be more water for irrigation.
Social and political conflicts with
neighboring Segura basin (now on the
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receiving end of the transfer)
Environmental impacts of the transfer.
Financial aspects of the transfer.
Lack of
coordination
between central
and regional
governments

Ongoing

Political willingness is a kye
issue in the UGB water
resources management.
Lack of coordination and
conflicting views may
ultimately bring progress to
a stalemate.

Lack of education

Ongoing

The current legal and
administrative situation
(illegal wells, social conflict
and so on) is parly a
consequence of a water
management paradigm
focused almost exclusively
on surface water
infrastructures, and partly a
consequence of poor
stakeholder education.

Indiscriminate well-drilling (legal and
illegal) has taken place in the area, and
the RBA is currently unable to control it.
This situation results in significant social
conflicts.
In addition, stakeholders do not have an
adequate knowledge of how aquifers
work, and sometimes do not seem to
feel the need to cooperate.
Educational campaigns are required in
order to put everyone on an equal
footing and to reach a consensus on
management issues.

Table 2(2). Frequency and trends in threats
Basin: Guadiana

Location: Upper basin (Spain)

Threat

Likelihood

Trend in
likelihood

Trend in
magnitude

Trend in
location

Other trends

Hydroschizophrenia

Ongoing

Water autorities
slowly moving
towards more
adequate
groundwater
management

Whole UGB

RBA measures often
considered
insufficient/poorly
applied by many
stakeholders

Side-effects of the
EU Common
Agricultural Policy

Ongoing

Depends on the
implications of
the new
Common
Agricultural
Policy

-

Whole UGB

Aquifer depletion

Ongoing

Depends on the
implications of
the new
Common
Agricultural
Policy

Water table
depletion is
approximately
1-2m/yr (avg)

Depending on
irrigated areas
and the time of
measure, parts
of the aquifers
have
experienced
greater depletion
(ranges between
20-60m)

Aquifer pollution
due to
agrochemicals

Ongoing

New
contamination
focci are
appearing (e.g.
northern area of
UH04.04)

Contamination
increases,
particulalry in
shallow wells

New
contamination
focci are
appearing (e.g.
northern area of
UH04.04)

Impacts of potential
water transfers

Transfers
appear likely
to be
implemented

Transfers
appear likely to
be implemented

The
magnitude of
these
transfers and
their impact is

Depends on
transfer
implementation

Could be irrelevant
from the economic
point of view (Llamas
and Martínez-Santos
2005)
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yet to be
determined
Lack of
coordination
between central
and regional
governments

Ongoing

Conflicts
between
regional and
central
governments
(over the TajoSegura transfer)
are likely to
increase in the
near future

Lack of education

Ongoing

Increasing
awareness on
the need to
know and
manage aquifer
resources
(perhaps not
enough yet)

Upper Guadiana
basin and
neigboring Tajo
and Segura
basins

Table 2(3). Impacts of threats
Basin: Guadiana

Location: Upper basin (Spain)
Impacts

Historical risk

Lives
lost

Population
affected

Gender, age,
social
vulnerability

Economic impacts

Environmental
effects

Hydroschizophrenia

-

About 40%
directly
(farmers+associ
ated industries)
and probably
100% indirectly
(loss of
wetlands, poor
drinking water
quality in some
areas...)

Legal and
administrative
chaos in water
resources
management

As groundwater is
resilient to drought,
intensive aquifer use
has triggered social
and economic benefits
for many farmers.

Degradation of
wetlands

Side-effects of the
EU Common
Agricultural Policy

-

About 40%
directly
(farmers+associ
ated industries)

Economic
compensation in
exchange for voluntary
water savings seemed
to work with farmers,
but was public-funding
intensive (to the point
that the PCR
payments changed in
the late 1990s).

Water table
recovery up to 10m
(attributed partly to
significant rainfall
between 1996-98)

Aquifer depletion

-

About 40%
directly
(farmers+associ
ated industries)

Hardly significant so
far (as the water table
is harder to reach,
farmers tend to switch
to high value lowwater demand crops).

Loss of valuable
wetlands

Loss of valuable
wetlands

Groundwater is
resilient to droughts.
Aquifer pollution
due to
agrochemicals

-

About 40%
directly
(farmers+associ
ated industries).
About 75%
relies on
groundwater for

Drinking supply
sometimes
affected

May eventually lead to
costly water imports
from other basins

Aquifer
contamination
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drinking supply
Impacts of potential
water transfers

-

A more or less
significant
share,
depending on
the
implementation
of the transfers

May lead to
better drinking
water in some
areas

Significant costs

Differences in water
quality may affect
ecosystems

Lack of
coordination
between central
and regional
governments

-

A more or less
significant share
of the UGB,
depending on
the
implementation
of the transfers.
In addition, part
of Segura and
Tajo basin
populations will
be affected.

May lead to
social conflict

Significant costs, legal
and administrative
chaos

Further degradation
of water resources
(aquifers and
wetlands)

Lack of education

-

Close to 100%
of the
population

At the base of the
current conflicts

Table 2(4) Exposure units
Basin: Guadiana

Location: Upper basin (Spain)

Exposure unit

Type of
exposure

Location/
scale

Water use
(amount)

Water
use type

Source
of water
use

Farmers

Aquifer
intensive
exploitation

UGB wide

90%

Irrigation

Groundw
ater

Environmental
Conservation
Groups

Aquifer
intensive
exploitation
leading to loss
of wetlands

UGB wide

-

Environm
ental

Groundw
ater/Surf
ace
water

Other notes

May or may not be
significant in the
long run

Potential
water imports
from other
basins
Government
Agencies

Challenge to
authority/confli
cts between
regional and
central
govenrments/l
ack of
coordination

UGB wide

Theoretically
reponsible
for
managing
100%

Manage
ment (not
strictly
use)

Groundw
ater/Surf
ace
water

Civil society within
the basin

The above
plus
degradation in
drinking water
quality

UGB wide

10%
(excluding
farming)

Drinking,
industrial,
recreatio
nal

Groundw
ater/Surf
ace
water

Civil society
outside the basin

Potential
water
transfers may
have a strong
social impact
on
neighboring

Neighboring
basin

-

Mostly
tourist
industry
and
irrigation

TajoSegura
transfer

Affects each
institution differently
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Segura basin

Table 2(5). Exposure matrix
Lack of
coordination

Lack of
education

5

2

1

1

5

3

5

5

5

5

3

3

5

Government Agencies

5

3

2

5

5

5

5

Civil society within the basin

2

2

2

3

2

5

3

Civil society outside the basin

5

1

2

3

4

4

3

Farmers
Environmental
Groups

Conservation

water
transfers

Aquifer
depletion

5

Exposure units (vulnerable
groups)

Aquifer
pollution

CAP side
effects

Hydroschizo
phrenia

Threats and stresses

Sensitivity rated from 1 (lowest) 5 (highest)
Table 2(6). Relative scoring of common attributes of vulnerability
Attribute

Low

1

2

Few people
affected; few
economic impacts

3

4

5

X

X

High

Notes

Large population
affected; economic
impacts cause
hardship to many
people

Water problems affect
farmers (and associated
industries) as well as the
environment very directly,
the public at large is
generally less vulnerable

Low water usage;
inability to reduce
use during times of
scarcity

High water use (irrigation),
willingness to save water
depends a lot on the
motivation applied

Water usage

High water usage,
willingness to save
water during crises

Access

Piped and metered
water use for
almost all

X

Large portion of
population without
piped access

Refers to drinking water
only.

Infrastructure

Well developed
and integrated
water
infrastructure

X

Little regulation of
water supply

Urban water supply
network well-developed.
Drinking water is ensured
for 100% of the population

Technology

High technological
base, strong
investment

Traditional or out-ofdate technology

Supply is enough to suit
the daily needs of half a
million people

Actors and
institutions

Few actors, well
integrated
management
regimes

Many actors,
fragmented
authorities, conflicts
over management of
resources

Significant conflicts among
farmers, the RBA and
environmental
conservation groups.
Conflicts also between
regional and central
governments. Little control
on groundwater
withdrawals.

Information
and skills

High information
base and access,
sufficient skill base
for wide range of
stresses and
threats

Poor information
collection, restricted
access, shortage in
key skills

Groundwater monitoring
network is poor.

X

X

X

Irrigation data is generally
poor and varies widely
depending on the source.
Official data is only partial.
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Political
willingness

High priority for
water
management,
effective political
decision making

Gender

Equitable
distribution of
resources,
effective means to
promote
participation by
women

Poverty and
income

Almost all water
users have
sufficient income
to secure their
water needs

X

X

X

Low awareness and
priority, ineffective or
restricive decision
making

Water is a high political
priority in the area, by
practical constrains yield
many management
decissions ineffectual

Inequitable impacts
of hazards,
discrimination
against women in
decision making

Some women play leading
roles within stakeholder
institutions

Large population
affected by poverty,
inequitable water
charges

Small farmers are perhaps
the only ones that struggle
at times

Others…

1.5 Stakeholder roles and feedback
The main actors in UGB water management can probably be classified in four groups:
Spain’s central government, Castilla-La Mancha regional government, farmers and
environmental conservation groups. A succint introduction to each of them is provided below.
Spain’s Central Government: The central government is represented by the Guadiana
RBA, an entity answerable to Spain’s General Directorate for Water (Ministry of the
Environment). The RBA is the main water autority in the UGB. Hidroguadiana is essentially a
government company in charge of building and managing the area’s water infrastructures
(mainly dams and canals).
Castilla-La Mancha Regional Government: Since the UGB is located within the Castilla-La
Mancha autonomous community, the autonomous government is responsible for agriculture,
land-planning and environmental issues in UGB territory. Since recently, the regional
government is also responsible for managing Las Tablas de Daimiel National Park (a set of
wetlands severely affected by intensive groundwater pumping).
Farmers: Farmers are arguably the ‘real’ actors in UGB water management, since they
account for approximately 90-95% of the total water uses and their actions are often beyond
the RBA’s control (see 2, 3.7 and 3.12). In addition, farmers are a highly heterogeneous
group, whose interests often cannot be generalised. At the institutional level, farmers in
UH04.04 and UH04.06 are represented respectively by the General Community of Water
Users (‘Comunidad General de Usuarios del Acuífero 23’) and the Association of Private
Groundwater Users (‘Asociación de Titulares de Aguas Privadas del Acuífero 24’). At the
political scale, unions also play a role in farmer representation. COAG-IR (‘Coordinadora de
Agricultores y Ganaderos’) generally encompasses small farmers, whereas ASAJA
(‘Asociación Jóvenes Agricultores’) seems closer to large land-owners.
Environmental Conservation Groups: In the aftermath of the 1970s Green Revolution,
conservationists have acquired an increasingly high profile in the UGB. Although active in
UGB water affairs, their representation at the institutional level is still barely significant.
Perhaps the most relevant environmental associations in the area are ‘Ecologistas en
Acción’ (‘Ecologists in Action’), the World Wildlife Fund and the ‘Asociación Ojos del
Guadiana Vivos’ (‘Guadiana Springs Alive’).
All these were invited to a NeWater information session on April,18 2005. Though most
regional authorities were absent, nearly every other stakeholder association was
represented. A second stakeholder meeting was hosted six months later (October 6), with
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similar results in terms of attendance. For a more detailed analysis of stakeholder roles and
interrelations, refer to the Upper Guadiana Baseline Report.
There are other actors, such as urban supply companies and industries. While the social
relevance of these is obvious, they have been ommited since their share of water use and
their role in the area’s water conflicts are not particularly relevant in comparison to irrigated
agriculture.

1.6 Participatory definition of research needs
For practical reasons, the Guadiana basin case study has been divided in three focus areas:
Upper Guadiana, Lower Guadiana and Tranboundary issues. UCM (Spain) is responsible for
the first, while ISQ (Portugal) will look after the second. Transboundary aspects, considered
in this report together with the Lower Guadiana, will be dealt with jointly by both partners and
by the AQUASTRESS project. The following paragraphs refer to the Upper Guadiana.

1.6.1 Current participation framework
The main continental water management units in Spain are River Basin Authorities (RBAs).
RBAs are public entities, funded by the Central Government and answerable to Spain’s
Ministry of the Environment. According to the 1985 Water Act, RBAs are autonomous from
the functional point of view (CHG 2005a), that is, RBAs theoretically have the last say in
water management decisions at the basin scale.
Under Spain’s current water legislation, water users are represented in the Guadiana RBA
government board. Farmers, hydropower, urban supply companies and industries all
allocated a number of votes proportionally to their share in the basin’s water use.
Environmental NGOs also have representation, albeit very limited. In any case, joint
Administration votes (representatives of the Regional Governments, Spain’s Ministry of the
Environment and the River Basin Authority) amount to an absolute majority. Therefore, topdown policies may ultimately prevail over common fronts by water users (Hernandez-Mora
2004).
Practical constrains
The above framework is only relative within the Upper Guadiana context, as individual
farmers may de facto play a more decisive role in water policy than the RBA itself.
Today, groundwater is by far the most widely used water resource in the Upper Guadiana
basin (4-5 wells operational per km2). The overwhelming majority of wells is owned by
independent farmers, who account for approximately 90% of the Upper Guadiana basin’s
water use.
While intensive groundwater pumping for agriculture has triggered significant social and
economic benefits to the region in the last decades, current withdrawal patterns are
considered by stakeholders to be unsustainable in the long run. As a result, appropriate
groundwater management is now perceived as an increasingly pressing need.
However, this is easier said than done. As opposed to surface water resources (whose
control can be exerted centrally) groundwater resources management is essentially
polycentric. This essentially means that each groundwater user in the Upper Guadiana basin
owns at least one well. Since there are several thousand users, there are at least as many
wells (about 80,000 according to the most recent RBA inventory (CHG 2005b)). Each well is
subject to individual ‘management’ decisions, driven by personal interests and often beyond
the RBA’s reach (according to the RBA itself, approximately two thirds of the Upper
Guadiana wells are illegal).
There is a historical explanation for this. Until 1985, and under to the 1879 Water Act,
groundwater in Spain was under private owneship: anyone who drilled a well during that
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period ipso facto acquired private property rights over the water. Surface water, in contrast,
remained a public good throughout. In this context, Spain’s RBAs focused on the public side
of things, that is, on building and managing surface water infrastructures such as dams and
cannals, while paying little attention to groundwater development.
The 1985 Water Act came a turning point in Spain’s water resources management, as it
declared groundwater resources a public property. All of a sudden, groundwater incorporated
a complex technical and legal casuistry that RBA officers were not initially trained to deal
with.
Moreover, in the words of a former Guadiana RBA president, RBAs lack the necessary
human and economic resources to face up to groundwater-related problems (Rodriguez de
Liebana 2002). As a result, between 20,000 and 40,000 illegal wells are currently operational
in the Upper Guadiana, while over 5,000 lawsuits swamp regional justice courts.
In this context, a command and control approach on the part of the RBA is unsuitable unless
water users (farmers mostly) cooperate willingly. Unfortunately, water resources
management in the Upper Guadiana basin is hampered by conflict at two main scales:
Internal: The main stakeholder groups (farmers and NGOs) are in open conflict with
each other (particularly over the impact of intensive pumping on groundwaterdependent wetlands) and often clash with RBA (over issues such as pumping
restrictions).
External: Spain’s central administration maintains different views to the regional
government over potential water imports from other basins (namely, the Tajo-Segura
transfer). This conflict is particularly significant and widely voiced in the media, as
both governments belong to the same political party.
Uncertainties pertain several aspects of future water policy in the Upper Guadiana basin, and
can be also classified in two groups (internal and external to the basin):
Internal (mostly data-related): while the basin has been under study for over 20 years,
neither overall aquifer resources nor their rate of depletion are known with an
acceptable accuracy. Causes should be found in the general lack of transparency
arising from conflicts and mistrust among stakeholders. As a result, a transparent
framework for participation may be a desireable outcome from the NeWater project.
External: the new Common Agricultural Policy, EU agricultural agreements with
Magreb countries, the final outcome of political conflicts over the Tajo-Segura transfer
or a hypothetical entrance of Turkey in the EU heavily conditition future water
policies.

1.6.2 Research needs
Stakeholder consultation as to what research would be required to facilitate appropriate
management in the basin yielded the following results (Table 3):
Table 3. Specific research needs identified through stakeholder consultation
Stakeholder needs
Research required
NW WP in charge
Development of an inverse
hydrogeological model from
Enhance aquifer knowledge
WP3.4 (UCM)
newly defined aquifer
geometry
Assessment of the economic
Development of agronomic
implications of future
WP1.7 (UPM)
cropping patterns in view of models
the oncoming EU policies
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Testing the above models
under plausible future
scenarios (climate change,
vulnerability assessment,
etc)

Applied research by NW
thematic WPs

Education of the general
public

Water education workshops
for specific target groups
WP3.4 (UCM+IGME)
(farmers and school teachers)

User-friendly dissemination
of NW reports and model
results

Web-based availability of
results

(*) NW partners in charge of research appear in brackets.

WP2.1 (SEI), WP2.2 (WU,
PIK), WP3.4 (UCM+IGME),
WP1.7 (UPM), WP1.5
(GEUS, CEMAGREF)

WP3.4 (UCM+IGME)
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2 Activities to Month 18
2.1 Research Activity tree
Figure 5 gives a first draft for the structure of the Upper Guadiana research tree. The revision
of the structure and the development of its content is a joint task of case study teams and
work blocks. As of Majorca’s General Assembly, the Upper Guadiana research tree looks as
follows:

Figure 5. Upper Guadiana research activity tree (including transboundary and whole basinscale work). For the Lower Guadiana research tree, see part B of this report.
UCM will be the lead scientific partner, and responsible for all work to be carried out in the
Upper Guadiana basin. On the other hand, ISQ is the Portuguese local partner that represent
NeWater in the Lower Guadiana basin. Though WP1.3 has already let us know that they will
not be able to consider Guadiana transboundary issues, this basin is widely regarded as a
positive example of internatonal cooperation. Therefore UCM and ISQ will both strive jointly
with WP1.7 to produce some results on the transboundary front.
UCM will also work closely with NeWater partner UPM, whose research is going to focus on
the Guadiana basin. Finally, the Geological Survey of Spain (IGME) has been approved by
both the PICP and the General Assembly as a new scientific partner. Pending official
ratification, their role will consist in contributing to Upper Guadiana work as a local partner
(some of its tasks have been included in the research tree, and others will be further defined
for the next 18mIP).
The work in the Guadiana basin will follow a procedure which is broadly common across all
case study basins. It will consist of co-ordination, data collection and synthesis, stakeholder
processes and interactions, and evaluation and synthesis of the results. There will be three
phases, of which two are in the first 18 months of the project. The first is an inception phase
in which an assessment of the current situation is carried out, leading to definition of the
issues where improved understanding and methods are needed. This will be carried out by
synthesis of the existing information, combined with the stakeholder process. Based on this,
the research agenda for the activities within WBs 1 and 2 to be carried out in the Guadiana
basin will be defined, and the needs for tools and capacity building will be determined.
In the next phase, improved management strategies and tools will be developed and applied
practically in the basin. These activities are described under WBs 1, 2 and 4, but the coordination of the work in the basin is considered as part of this work package. The application
of the new methodologies and approaches will be carried out via an interaction between the
researchers and stakeholders and practical managers in the basin. This will be vital in order
to monitor and redirect some of the research priorities within each topic as needed.
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Tasks for the first 18 months can be broken down as follows:
3.2.1 Initiation. Contacts will be made with all relevant actors (researchers, stakeholders,
practitioners, managers, etc), and the activities will be planned and co-ordinated, including
the development of a protocol for baseline data collection and assimilation.
3.2.2 Baseline data collection and assimilation. A knowledge base on the wide range of
issues relevant to IWRM in the basin will be developed by interviews and by synthesis of the
existing research and consultancy reports.
3.2.3 Adaptation of stakeholder approach to needs of basin. The generic stakeholder
process (WP3.1) will be adapted to the needs and culture of the basin.
3.2.4 Initial stakeholder workshop in the basin. This will have participation from all relevant
stakeholders; it will include presentation of the possibilities for research in the basin (from
WBs 1 and 2) and obtain feedback on the needs for research, tools and capacity building.
3.2.5 Report on current status in the basin. Based on the output of tasks 3.2.2 and 3.2.4, a
report on the current status of the basin in relation to water and IWRM issues in particular will
be prepared. It will cover all the relevant issues, providing a baseline against which progress
during the project, and beyond, can be measured.
3.2.6 Define needs for research, tools and capacity building. A common workshop with
participants from key stakeholders in all NeWater case study basins will be held (organised
as part of WB6, Project platform). It will include: discussion and interaction on updated
NeWater ideas on possible new methodologies, tools and capacity building; a review of
results on scientific status and current practice; and discussion and conclusions on needs
and barriers for new approaches. This will help to define needs which are in common across
the different basins, and to derive benefits from synergies and inter-comparisons. Based on
this, a research agenda will be defined for the work packages which are going to carry out
research in each basin. The needs for tools and capacity building will also be determined.
3.2.7 Applied research in the basin and existing tool enhancement. Following the research
agenda and needs assessment in Task 3.2.7, the research activities and tool enhancement
will be carried out (work under relevant parts of WBs 1, 2 and 4).
3.2.8 Stakeholder interaction and evaluation, as required for individual research themes. The
applied research activities will be co-ordinated, reviewed and evaluated as part of a process
of frequent interaction between the researchers, stakeholders and practical managers in the
basin. This process is to ensure there is sufficient and continuous interaction between
research and stakeholders and the adaptation of ongoing activities; the approach will be
flexible, and will be worked out according to the needs of each research activity as it
proceeds.
Deliverables for the first 18 months (modified from DoW):
D 3.4.1
Report Research and Action Plan (including Baseline assessment of the
Guadiana basin) – formerly D.3.4.3.
D 3.4.2
Report Stakeholder report defining needs for research, tools and capacity
building.
Milestones and expected result
Month 2: Generic design of stakeholder process available (WP3.1).
Month 6: Materials on research methods available for presentation to stakeholders (from
WBs 1,2).
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Month 12: Research agenda for the thematic work packages (in WBs 1 and 2) defining the
research to be carried out in the Guadiana basin, and needs for tools and capacity building
(link to WB 1,2,4).

2.2

NeWater Work Plan

See following sections

2.3

Involved work packages and NeWater partners

In the experience of the UCM team, and following correspondence with stakeholders and
NeWater partners, a series of WPs have been identified as potential contributors to the
Guadiana basin case study (see also 1.6.2):
WP1.5 New methods to manage buffering capacity. Application of specifically developed
water management models in the basin (CEMAGREF, GEUS).
WP1.7 Methods for the transition to adaptive management. Economic analysis of plausible
future scenarios in regard to Upper Guadiana cropping patterns (UPM).
WP2.1 Undestanding the consequences of climate hazards and climate change. Definition of
future scenarios applicable to hydrological and agronomic modelling (PIK, WU).
WP2.2 Vulnerability and exposure to shocks and stresses in river basins. Vulnerability
assessment of the basin. Definition of future scenarios applicable to hydrological and
agronomic modelling (SEI).
WP2.4 Poverty, gender and health. Applications of indicator work (Water Poverty Index) to
assess the economic and social value of irrigation in three of the basin’s areas: groundwater
irrigation in the Upper Guadiana, surface water irrigation in the Extremadura area and the
implications of the Alqueva reservoir on the Lower Guadiana (CEH, SEI, UPM).
WP3.4 Guadiana Basin Case Study. Hydrogeological modelling of the Upper Guadiana basin
(UCM). Water education workshops for specific target groups (UCM+IGME). Assessment of
water quality issues and further characterization of groundwater bodies in the Upper
Guadiana basin (IGME).
Keeping in mind the transition to adaptive management regimes as the ultimate project goal,
NeWater could directly or indirectly contribute to achieve the following objectives:
Increase the awareness on:
o

The need for transparent water data (inventory of wells, irrigation surface,
cropping patterns...)

o

The need for water education campaigns aimed not only at the main
stakeholders, but also at the general public.

Contribute to set up a transparent framework for stakeholder participation.

2.4

Case Study Teams

Each case study should have a research team where the following roles should be clearly
identified (must not necessarily be different persons for each of the roles described),
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In the case of the Upper Guadiana basin, team roles have been identified as follows:
Case study coordinator (contacts to regional stakeholders, access to information and
data and models/tools developed for the basin in other research projects): Ramón
Llamas (UCM).
Responsible person for stakeholder process (design of process, analysis of each
meeting, interviews): África de la Hera (IGME), Pedro Martínez-Santos (UCM).
Responsible person for participatory model development and knowledge integration
(development of integrated models qualitative and/or quantitative, decision on input of
data/models from methodological WPs into the process): Ramón Llamas (UCM),
Nuria Hernández Mora (UCM)
Major representative from the stakeholder group who plays a key role in the
stakeholder process. África de la Hera (IGME).
Responsible people for stakeholder training (organisation of teacher and farmer
workshops): Fermin Villarroya (UCM) and Juan Fornés (IGME).
Case study team member contact for vulnerability: Consuelo Varela (UPM), Pedro
Martínez Santos (UCM).

Upper Guadiana work will be carried out in close cooperation with NW partner UPM and with
new scientific NW partner IGME (Geological Survey of Spain).

2.5

Preliminary identification of tool needs

Some required tools as outlined by stakeholders include:
o

Educational tools (fliers, books, videos)

o

More refined hydrogeological models

o

Agronomic models

o

Systematic remote sensing to track down irrigated surface

o

Economic assessment of crops

o

Adequate monitoring of wells (inventory) and groundwater rights

o

Dissemination of report and model results via the internet

o

Training courses on water aimed at specific sectors (school teachers and
farmers are perceived as potential target groups given their ripple effect in
society)

Section 1.6.2 of this report provides an outline of the stakeholder needs NW may be able to
meet, as well as which NW WPs will be in charge.

2.6

The NeWater approach to vulnerability: based on case study
experiences

See section 1.4
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2.7 Stakeholder and Participation Actions
Table 4 provides an overview of stakeholder and participation actions for the first 18 months
of the project.
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Table 4: Stakeholder and participation actions
Activity (& tasks)

Main responsibility

Timing

Kick-off meeting in Osnabrück; make
preliminary matching of thematic WPs
and cases

NW Project
Coordination

Month 1

Develop stakeholder protocol – initial
version (T3.1.1)

Cemagref

Months 1-3

Planning case study process; initial
stakeholder selection and contacts

CS

Develop guidance on baseline
assessment in the case studies (also
covering tools, capacity building, and
vulnerability assessment) – initial
version (T3.1.2)

CEH

Inputs needed

Preliminary matching of
thematic WPs and cases

(17-19 Jan 2005)

Initial protocol on
stakeholder processes

(Jan-Mar 2005)
Months 1-4
(Jan-Apr 2005)
Months 2-4
(Feb-Apr 2005)

Outputs (plus
deliverables & deadlines)

Preliminary matching of thematic
WPs and cases
Typology of tools to be used
(from WB4)

Initial guidance on baseline
assessment

Needs for rapid vulnerability
assessment (from WP2.1)
Inputs from other WP leaders on
data requirements
Advice from WP1.2
(Governance)

Interactions between CS leaders and
thematic WP leaders on introductory
materials on research methods to
adapt them to the needs of individual
basins

CS, WP leaders, with
participation of WB3
coordinators

Months 2-4

Planning & preparation of training
workshop in Montpellier

Cemagref

Months 2-4

Stakeholder info session (Meeting #0:
Upper Guadiana + Transboundary)

WP3.4

(Feb-Apr 2005)

Initial versions of introductory
materials on research methods
from WP leaders in WBs 1 & 2

Final versions of
introductory materials on
research methods,
adapted to needs of
individual basins – defining
research outputs and what
value it adds

Project information

Stakeholder commitment
to participate in NW

(Feb-Apr 2005)
Month 4 (April 18)
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Activity (& tasks)

Main responsibility

Timing

Inputs needed

WB3 workshop in Montpellier to be
attended by all case study teams –
training on stakeholder process,
development of final versions of
stakeholder protocol and guidance on
baseline assessment (T3.1.3)

Cemagref, CEH

Month 4

Initial stakeholder protocol

(25-29 Apr 2005)

Initial guidance on baseline
assessment

Adaptation of stakeholder approach to
the needs of the individual basins
(T3.x.3)

CS & Cemagref

Series of interactive stakeholder
contacts & stakeholder workshops for
the Guadiana basin (Meeting #1)

CS

Introductory materials on
research methods
Month 5

Produce report on current status in
each basin = baseline assessment
report (D.3.4.1)

CS

Support training & methodological
advice for case study teams

Cemagref, CEH

Planning for WB3 meeting in Nov 2005

CEH, Cemagref

Final guidance on baseline
assessment
Stakeholder approach
adapted to needs of
individual basins

Months 5-10

Final stakeholder protocol

(May-Oct 2005)

Adaptation of stakeholder
protocol to needs of basin

Stakeholder report for
each basin, defining
stakeholders’ needs for
research, tools and
capacity building (D3.4.2)

Introductory materials on
research methods
CS

Final protocol on
stakeholder processes
(D3.1.1)

Final protocol on stakeholder
processes

(May 2005)

Metadata checklist for available
information

Outputs (plus
deliverables & deadlines)

Months 5-9
(May-Sep 2005)
Month 11

Final guidance on baseline
assessment

Relevant data &
information

Data collection (previous step)

Baseline assessment
report (part of D3.4.1)

Guidelines from WB3 leaders
and project coordination

Research and Action Plan
(D.3.4.1)

(Nov 2005)
From month 5
(May 2005)
Months 5-10
(May-Oct 2005)

Development of Research and Action
Plan (D.3.4.3)

CS & Project
Coordination

Month 10
(October 10)
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Outputs (plus
deliverables & deadlines)

Activity (& tasks)

Main responsibility

Timing

Inputs needed

Development of stakeholder report
defining needs for research, tools and
capacity building (D.3.4.2)

CS

Month 10
(October 15)

Guidelines from CEMAGREF
and stakeholder meeting
(October 6)

Stakeholder report defining
needs for research, tools
and capacity building
(D.3.4.2)

Project general assembly and WB3
workshop – bringing together CS
teams, representatives of stakeholders
and researchers from WBs 1, 2 & 4.
This will define the research
programme, requirements for tools and
capacity building needs for each basin

WB coordinators &
CS, with participation
of selected
stakeholders, other
WP leaders

Month 11

All the above

Research agenda for each
basin (D3.4.3) – i.e., the
project’s response to
D3.4.2

Develop baseline assessments in each
basin into “Regional reports on context
for participation”.

CEH

Months 9-12

Applied research in case study basins
and existing tool enhancement

Other WP leaders,
working in
cooperation with CS
leaders

Starting month 12

Stakeholder interaction and evaluation
as required for individual reseach
themes

CS leaders, relevant
WP teams, local
partners

Starting month 12

Further stakeholder meetings focused
on issues of interest (economics,
hydrological, legal and institutional
aspects)

CS

Month 16-18

Educational workshops for teachers
and farmers

CS

Month 16
onwards

(7-11 Nov 2005)

[this material (and D3.4.1,
D3.4.2) will also feed into
WP4.1: Initial compendium
of best practices from case
studies, and users’ requirements for enhancement
of existing tools]

(Sep-Dec 2005)

(Dec 2005)

(Dec 2005)

Baseline assessment reports for
each basin
Research agenda

Report on context for
participation – all case
studies (D3.4.2)
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2.8 First version of tool plan
A tool for IWRM is defined as “something (either tangible or intangible) used to support
operational actions in performing IWRM. Hence, we consider tools to be e.g. guidelines,
procedures, protocols, methods, techniques, an artefact, a device, an apparatus, and
software programmes” (document emailed by GEUS NW partners on June 22, 2005).
It would be impossible to list all tools currently operational in the UGB that fit within this
definition. Therefore this section is restricted to outlining some of the main ones (aside from
conventional water management tools such as dams, canals and wells):
Institutional framework for water management
o

Guadiana RBA (management, planning and participation branches)

o

Water User Associations

Monitoring tools
o

Piezometric network

o

Groundwater quality network

o

Weather stations

o

River gauging stations

o

Reservoir gauging stations

Management and planning tools
o

Guidelines for the new Upper Guadiana plan

o

Yearly groundwater pumping plans

o

Agro-environmental plan (identified by GWP as a tool to restore groundwater
levels (Menendez 2001)).

o

Hydrogeological models

A succint explanation of the above is provided in the following paragraphs:
Legal/Institutional: The current Water Act defines a framework for water ownership, usage
and management, and constitutes a valuable tool In the eyes of stakeholders and operators.
However, in the case of the UGB there is a significant gap between the demands of the
Water Act and the means through which these can be enforced. As a result, there is also a
significant gap between the law and the real world. It is estimated that approximately 80,000
irrigation wells are currently operational in the UGB, most of which are illegal. This is
particularly significant as irrigation accounts for 90% of the area’s water use.The main
aquifers in the area (UH04.04 and UH04.06) were declared overexploited by law in the late
1980s and early 1990s. This essentially implies restrictions to groundwater withdrawal, a ban
from drilling new wells (or deepening existing ones) and compulsory constitution of irrigation
communities. Out of these measures, only the third is currently effectual, as the RBA has not
sufficient human or economic resources to enforce the other two (see D.3.4.1).
Management: Several management tools are currently in practice in the UGB aside from
yearly pumping-restriction plans. The main one is perhaps the EU subsidies plan (AgroEnvironmental Programme), ongoing since 1993. The programme encouraged voluntary
water savings on the part of farmers in exchange for economic compensations. Although this
is difficult to gauge (the most successful time of the programme coincided with heavy rainfall)
the programme contributed at least partly to aquifer recovery in the mid to late 1990s (up 10
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10m water table rises). Re-allocation of subsidies, however, led the vast majority of large
land-owners to abandon the programme in recent years.
The 2002 Water Act (also known as National Water Plan) demanded as a matter of urgency
that a special plan should be implemented for water resources management in the UGB. The
first draft of the plan took almost two years to come out (early 2004), but was rejected after
public consultation and changes in the central government. A set of guidelines for a new draft
became public in July 2005. The first draft is expected by late 2005 and will set the pace for
future action.
Monitoring: Surface water monitoring is currently carried out mostly by the RBA, but also by
the National Weather Institute (INM). Dam storage data is updated weekly, and accessible at
the official RBA website (http://www.chguadiana.es/publica/presas/resprov.htm). Gauging
stations are currently operational in every UGB river course, although no online data seems
to be currently available, and the INM runs approximately ten weather stations scattered
throughout the UGB, where daily rainfall, evapotranspiration and wind data is collected.
Groundwater monitoring is restricted to approximately 80 piezometers, which appears
insufficient given the sheer size of the UGB (16,000km2). Piezometers are measured by the
RBA, although the Geological Survey of Spain (formerly responsible) maintains an important
database. Piezometric data is available from the RBA website.
It is generally accepted that groundwater quality networks are in need for considerable
improvement, particularly given the requirements of the EU’s Water Framework Directive. No
data seems to be available online.
Stakeholder Participation: As discussed briefly under section 1.6, stakeholder participation
in the Upper Guadiana takes place at the institutional level. It is, however, limited by practical
constrains. NeWater Meetings #0 and #1 have been very successful
Scientific: Some relevant scientific tools have been developed by the UCM, the Marcelino
Botin Foundation (maily groundwater models) while further ones are currently being
developed. Although these are no currently used at the management scale, stakeholders
attending Upper Guadiana Meeting #1 expressed a significant interest in the results.
Educational: Water-education tools seem to be generally lacking in the Upper Guadiana
basin. During NeWater’s lifespan, we plan to host educational workshops

Restrictions to gw
withdrawal
X X

Drilling ban
X X

Irrigation
Communiites
X X
X
X X

Weather
X
X X
X X X X X X X
X X X
X X X X
X
X
X X X X

Dams/canals/river
X
X X
X X
X X X X
X X X
X X X X
X
X
X X X X

Groundwater
X
X X
X
X X X X X
X X X
X X X X
X

General tool – not particularly for AM

Compare scenarios (decision support)

Interactive scenario planning

Supports transparent processes

Extent of
current use
of tool

Uncertainty

Widely professional use

Used in a few cases

Only in hypothetical cases

Scientific
verification
of tool

Not documented

Well verified

Moderately verified

Poorly verified

Intended users
/ user
friendliness

Not verified

General public

Stakeholders

Water managers

Professionals (e.g. consultants)

Tool types

Scientists

Role playing game

DSS

Model code with complex processes

Model code with simple relations

Database and GIS

Topics

Questionnaire/checklist

Guideline (written, video, oral, etc.)

Uncertainty aspects

Governance

Economic aspects

Ecology

Functionality

Groundwater

Surface water

Monitoring and evaluation

Participatory processes

Communication

Model simulation

Problem life
cycle

Data handling

Evaluation

Implementation

Tool

Designing

Identification
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Table 5: Characteristics of tools used in the Upper Guadiana basin
Relevance for
NeWater

Legal/Institut.

X
X X X X X
X
X X X X X
X
X
X

X
X X
X
X
X X X
X
X
X X X

X X
X
X
X X X
X
X
X X X

X

Monitoring

X X X X X X

Comments
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Management
Agro-Env Progr.

X X

X

X X X X X

X

X X X X

X

X X

X

X

X X X

Stakeholder Part.
Institutional Partcp

X X

X X

X X X X X

X

X

X

X
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3 . Research until Month 48
3.1

Main NeWater outputs from this case study

This section briefly describes the main research components for a NeWater Case study and
how these connect to activities in the work packages. Point of departure is what one would
like to see as main results at the end of the NEWATER project. This can be summarized in
six products / activities 0 to 6. These activities and their interrelations are shown in Figure 6:
1. A data base of information on policy, water management strategies and governance
structure and physical water system and socio-economic factors of relevance in the
basin.
2. A description of the current management regime and the degree of adaptive capacity,
which includes an analysis of the importance of key factors and their interdependence.
3. A description of how to transit towards an adaptive management regime for the NeWater
basin, at different scales. This includes an analysis of possible future management
regime(s) and their performance under different scenarios and the identification and
partial implementation of actions at different levels
– Individual stakeholder groups and members (e.g. farmers association and
individual farmer)
– Collective action of different groups
– Action at higher levels – European, trans-boundary commission
4. A set of concrete projects and management examples that strengthen adaptive
management.
5. A set of indicators and tools that enable to measure the vulnerability and adaptive capacity
of such regime
6. A set of pre operational tools to support adaptive management
The activities may be conducted at different scales as indicated at the left of Figure 6.
Examples in parentheses are from the Rhine case study.
- Whole basin/transboundary (whole basin, International Rhine Commission)
- Large region/cross border (Niederrhein - downstream of Bonn)
- Regional/local (Rhine subbasin - catchment of the Emscher in Germany)
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Case study

3

Adaptive managem.
elements

Checking /
exchange of
experience

2
Baseline
inventory /
current regime

1

transition
adaptive management regime
regional / scale
national / scale

3

5

4
Policies

managem strat /
projects

Transbound / scale

indicators
risk/
vulnerab./
adaptive cap

Information / data

local / scale

Evaluation & effectiveness
Scenarios

6
Tools / Models

Figure 6. Main Newater products / activities and their inter-relations

3.2 Relation main outputs and WP activities
3.2.1 Rationale
It is important to note that the current activities as listed in WBs and WPs in the NeWater
proposal are not covering the whole range of activities that would be needed to analyse and
facilitate a transition in a NeWater basin towards a more adaptive management regime that
is adapted to the needs and conditions of the basin under consideration. This would simply
be too ambitious, and is in many ways a policy issue. However, the NeWater project can
contribute to the policy processes ongoing in the EU and other stakeholders in the NeWater
basin by providing relevant information and examples on the above mentioned 6 issues. A
perquisite for an effective transfer of this information is for every researcher to know where
her/his activity is positioned within this list of six main products/activities and how they are
interrelated. This is shown in Figure 7, for a selected number of WBs and WPs.
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Case study activities

Adaptive managem.
elements

Checking /
exchange of
experience
WB3 WB1

wp12 wp13

Baseline
inventory /
current regime

wp17

WB3

transition
adaptive management regime
regional / scale

wp12 wp13

national / scale
Policies
Transbound / scale

Scenarios

wp26

Institutions

wp12

Environment

WB2

wp11
managem strat /
projects
wp14 wp15

Evaluation & effectiveness

WB4

wp17

indicators
WB2
risk/
vulnerab./
adaptive cap
wp21

Information / data

local / scale

wp25

Tools / Models

Figure 7. Position of WB and WP activities within the main products/activities of the NeWater project. Not all WPs
are included to avoid overcrowding of the diagram.

3.2.2

Description

Kernel of the project is WB 3. Here all relevant data and information on policies and
stakeholders will be collected. Also, stakeholder requirements are assessed as well as a
mutual understanding of the NeWater research. This is depicted in Figure 1 under activity 1
at the right. WB 3 will deliver baseline information (activity 2) on the current status of the
case study area. The information will contain both general data on the basin (water system,
stakeholder processes, policies, etc) but also specific data that will provide a picture of the
current degree of adaptive management and clear signs for a transition process in the basin
(activity 3). The latter information can be classified into the adaptive management elements
as described in the paper on adaptive management by Pahl Wostl et al 2005.
Next step is to describe the elements needed for a transition towards a more adaptive
management regime. This still relates very much to the current elements of adaptive
management and is therefore similarly positioned under activity 3. The above main activities
1, 2 and 3 largely fall under WB1 and WB3.
A crucial link in the project must be established by connecting WB 1 and WB2. This can be
done by:
1. From a WB1 perspective: look at specific –ongoing?- projects (e.g. Ruimte voor de
Rivier’) that are targeted at strengthening adaptive management and more
specifically at the measures that are proposed by these projects (activity 4). Include
in stakeholder processes and models for analyzing and supporting the transition
(activity 3) performance indicators developed in WB2.
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2. From WB2 perspective: The measures (or ‘strategies’) of the aforementioned projects
are the link to both vulnerability or adaptive management indicators (activity 5); only
concrete measures or strategies can be used for a qualitative in quantitative
evaluation of the efficacy of the ‘new adaptive management regime’ (in terms of
vulnerability and adaptive capacity).
This leaves activity 6, where a variety of tools and models (WB 4) will be further developed
for use by practitioners in the basins (both at policy and operational management level) that:
1. Support the simulation of changes in the physical water system
2. Support design and implementation of stakeholder processes
3. Support the development of indicators for the performance of new management
regimes
4. Support conceptual development of transition process towards adaptive regimes.
5. Support decisions to be taken during the stepwise process of implementation of a
new management regime
In particular activity 6 must be responsive to the needs expressed during the stakeholder
process.
The generic lists and tables should be replaced by a specific list for each basin how the
various activities are implemented in the basin under consideration.
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Table 6

More detailed overview of activities in the different phases introduced in Figure XY (now Figure 1introduction)

Emphasis
Problem Analysis
Characterization of
Current State
(A1, 2)

Meeting Month 11
Analyse need for
change – desirable
future states (A3,4,5)

Options for
Transition (A3,5)

Implementation of
Transition (A3,5,6)

Stakeholder Process

Work in Cases of WBs 1,2,4

Methodological Development in WBs 1,2,4

Representatives from Key Stakeholder Groups to
analyse:
Problem Perception
Management Paradigms
Using: Workshops
Individual interviews, questionnaires
Establish a “loose platform” of about 10-20 key
stakeholders
Identify need to involve individual groups in more
depth (e.g. focus groups with individual citizens,
farmers)
Feedback on research priorities given, commitment
for future steps
Identification of need for change and potential future
states for the basin (management regime,
development scenarios)

Baseline Characterization
Vulnerability
Management Regime
Baseline data collection by case study
teams and joint analysis in workshop
Stakeholder analysis to refine choice of
stakeholders and improve stakeholder
process itself

State of the art reports and first data collection in
selected basins to set research priorities
Prototypes (at least conceptual) for integrated
models and decision support tools – links between
WPs improved
Integrated indicators/indices developed

Research protocol for in depth analyses in
cases
In depth analyses with different emphasis for
each WP for the individual basins
Data for development of integrated models /
DSS

Research priorities identified due to stakeholder

Learning process to identify potential for action at
regional scale
Participatory model development
Workshops
Individual interviews
Gaming sessions
Implementation of actions identified and/or
agreement on plan for future action
Minimum assessment of options that have been
identified
Workshops, individual interviews

Analyse options
Development of models to support transition
process (WP 1.7, 2,5)

Training on tools/practices
Evaluation of options, agreement on joint
actions

Work on indicators - refinement
Integration and analysis of interdependencies of
factors
Integrated models/DSS further developed
Scenario development
Results from integrated analyses and for scenarios
available. Integrated models operational to be used
in the stakeholder settings. Further refinement of
analyses and models.

Final tool development and guidance for use of
tools (A6)
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4 Budget
Table 7: Budget table (training and dedicated budget only)
Total Funds = 165.000€ (Training + Dedicated Budget = 100.000 + 65.000)
1. Months 1-30 (62.5% Total Funds)*
1.1 Months 1-12
Available
Months 1-12

a. Proportional funds available (25% Total)
b. Leftover
c. Total available funds for months 13-30 (1.1.a + 1.1.b)
Expenses
d. Upper Guadiana Meeting (#0, #1)
Months 1-12
e. Non-staff payments
f. Administrative commission (UCM Foundation - 5% total)
g. Subtotal expenses (1.1.a+1.1.b+1.1.c)
To be allocated h. Carryover to months 13-30 (1.1.c - 1.1.g)
1.2 Months 13-30
Available
Months 13-30
Expenses
Months 13-30

a. Proportional funds available for months 13-30 (37.5% Total)
b. Leftover from 1.1 (1.1.h)
c. Total available funds for months 13-30 (1.2.a + 1.2.b)
d. Upper Guadiana Meetings (#2,#3,#4)
e. Lower Guadiana + Transboundary Meeting (#1)
f. Educational Worshops - School Teachers
g. Educational Worshops – Farmers
h. Scholarship
i. ISQ Subcontracts
j. Training courses for NW staff
k. Subtotal expenses (1.2.d +...+ 1.2.j)

To be allocated l. To be allocated (1.2.c - 1.2.j)
1.3 Subtotals Months 1-30

Training
25000
0
25000
900
0
5000
5900
19100 €

Dedicated Budget
16250
0
16250
0
9000
3250
12250
4000

Training

Dedicated Budget

37500
19100
56600
9000
4000
9000
9000
0
0
0
31000

24375
4000
28375
0
0
0
0
18000
0
6000
24000

25600 €

4375

Training

Dedicated Budget

Responsible
UCM
UCM
UCM
UCM
UCM
€

Footnotes
*
**
***
^

**
Responsible
UCM
UCM
UCM
UCM
ISQ
UCM
UCM
UCM
ISQ
UCM

Footnotes
*
**
***

^^

**

€
Responsible

Footnotes
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Available

a. Proportional funds available for months 1-30 (1.1.a + 1.2.a)

Expenses

b. Total (incurred + foreseen) expenses for months 1-30 (1.1.g + 1.2.k)

To be allocated c. To be allocated (1.3.a - 1.3.b)
2. Months 30-48 (37.5% Total Funds)*
Available

a. Proportional funds available for months 30-48 (37.5% Total)
b. Leftover from 1.1 and 1.2 (1.3.c)
c. Total available funds for months 30-48 (2.a + 2.b)

Expenses

d. To be determined

To be allocated e. Funds to be allocated for month 30-48 activities (2.c - 2.d)

3. Total 48 Months (check)
Available funds 3.1 Aggreggated Total (1.3.c+2.a)

62500 €

40625

€

UCM

*

36900 €

36250

€

UCM

**

25600 €

4375

€

UCM

***

Training

Dedicated Budget

Responsible

Footnotes

37500
25600
63100

24375
4375
28750

UCM
UCM
UCM

*
**
***

0

0

63100 €

Training
100000 €

28750

€

UCM

Dedicated Budget
65000

Footnotes
€

UCM = Universidad Complutense de Madrid (Main NW Partner)
ISQ = Instituto de Soldadura e Qualidade (Local NW Partner)
Footnotes
* The first part of sections 1.1, 1.2, 1.3, and 3 ('Available') refers to the funds available for each period of time (months 1-12, months 13-30, months 30-48).
These amounts are calculated on a time basis, i.e., available 'Training' funds for the first 12 months (25% of total project time) equal 25% of the total
Training funds (25.000€).
** From substracting allocated/spent funds (subtotal expenses) to the available funds for each period (months 1-12, months 13-30, months 30-48). Leftover
funds from each period add to the available funds for the following one (see ***).
*** Aggregating available funds (as a % of the total) and leftover funds from the previous period (see **).
^ Expenses for months 1-12 havealready been incurred. The rest of expenses correspond to WP3.4 forecasts.
^^ Funds for ISQ subcontracts are still pending approval. The current proposal amounts to 10,000€ to be taken off from 'To be allocated' (1.2.l)
Figures on this table are ballpark (including funds already spent – pending on period accounts reporting).
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Annex 1: Questionaire
The questionnaire should support the design individual interviews and/or stakeholder meetings. Case study teams should provide answers if possible and
indicate clearly the type of information on which the answer is based (e.g. confidential/official report with reference where to find, personal communication,
interview…..). If answers cannot be given please indicate clearly why. Case study teams will be supported in the working with the questionnaire as well as in
the analysis of the results and the identification of research priorities.

A. Management approach and strategies
A.1. General Issues
Question

Answer

What are the major objectives for river basin
management regarding water allocation, water
quality, flood protection? (possible answers
could be maximize economic benefits,
guarantee household water supply at any price,
security first etc)?

Broadly: sustainable development focused on recovery of aquatic ecosystems without inducing
negative social and economic effects (mainly in relation to agriculture).

To which extent is the current management
paradigm characterized by a belief in prediction
and control?

Very much so, although there is a significant gap between water managers and farmers, who
are the main water users. Regional and Central Goverments also hold different views on water
management.

What are the current strategies for risk
management?

New Upper Guadiana Plan (NUGP), required by Parliament in 2001 to come out in 2002. Still
in the making.

What it the attitude towards – risk averse, risk
seeking?

Purchasing water rights off farmers has been tried before, but chaos in groundwater rights
yielded it ineffective (1)

If and how are uncertainties (e.g. about
effectiveness of measures, future developments
of water demand) addressed and included in
strategic and operational management?

These are being dealt with in the pressures report for the WFD. The report is currently being
developed by the Guadiana RBA.

To which extent does water management rely on Soft measures are likely to be included in the NUGP.
hard versus soft approaches (technology versus
Education in the broadest sense is essential, but initiatives are still scarce.
“societal” measures such as pricing or
See (1).
awareness rising)?
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What are performance criteria for success or
failure for water management?

Whether the aquatic ecosystems recover.

What are the consequences for success or
failure?

Difficult to tell. In the long run, agriculture might be more endangered than the aquatic
ecosystems themselves.

Only possible if pumping decreases very significantly (or if, like currently, wetlands are kept
“alive” by means of water imports from other basins).

A.2 Planning approach
Question

Answer

Does water management rely on integrated
management plans at basin scale?

Theoretically yes. However management is often hampered by illegal groundwater withdrawal.

Are stakeholder groups included in the
development and implementation of the
management plans?

Yes, although most of them consider this involvement to be insufficient.

Is scenario planning used in developing and/or
revising management plans – are a diversity of
solutions compared for different possible future
developments?

Not up to now. This is likely to be part of the NUGP.

Is any revision of management plans foreseen?
If yes how often?

Yes. There are (controversial) yearly plans for groundwater withdrawal.

What type of measures prevail in management
practice (e.g. voluntary agreements, legal
regulations, economic incentives).

The legal situation in the Upper Guadiana is currently difficult. Over 5,000 lawsuits between
farmers and the RBA swamp regional justice courts.

To which extent are emerging problems such
as climate change and possible shifts in
extreme weather events are taken into
consideration?

These are beginning to be considered in plans. However, climate variability and the future of
agriculture pose much more significant questions.

Would you describe the water management
practitioners as conservative or innovative?

Assuming farmers are practitioners (90% water use, mostly beyond the RBA control): they
could be classified as conservative, since they seem reluctant to stop pumping; but they could
be also seen as innovative, as they improve irrigation technology and switch to higher value
water-efficient crops as the aquifer is depleted.

See (1).
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A.3 Degree of fragmentation
Question

Answer

To which extent are the management of water
quantity in terms of allocation of a scarce
resource to different users and quality aspects
and flood protections integrated in the current
management regime?

Floods are not usually a problem due to the climate and to the capacity of aquifers to absorb
excess rainfall. However, there have been sporadic flooding episodes in the past.
Droughts are hardly significant for irrigated agriculture when there is a large aquifer (as it is the
case).
Quality issues (NO3, agrochemicals) not adequately considered so far. It is expected that the
WFD will contribute to improve the current network.

Is there any successful formal or informal This is a most crucial issue. Significant conflicts exist between the RBA, farmers and
cooperation between water management and environmental conservation groups.
agriculture?
Is there any successful formal or informal The regional government and the RBA (dependent of Spain’s Central government) currently
cooperation between water management and hold different views on water management issues.
regional planning?

A.4 Technological infrastructure – size, life-time, costs.
Question

Answer

Have more recently big investments been made Investments in a diversion from the Tagus-Segura aqueduct to convey 50Mm3 for Ciudad Real
in large-scale infrastructure (reservoir, dams)? urban supply.
If yes please specify?
Is there any sign for a “paradigm shift” that There are some initiatives for broader public participation, although these still seem faint.
people take into consideration more small scale
infrastructure and integrated planning?
B. Governance Structure
B.1 General Issues
Question

Answer

What are the most relevant national water 1985 Water Law (with ammedments in 1999, 2001 and 2005).
legislation and regulations.
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What government actors are responsible for Ministry of the Environment for water. Regional Government for agriculture, land use and
which issues (quality and quantity, surface environment.
water/groundwater) in water management?
Characterize briefly the main governmental Ministry of the Environment for water. Regional Government for agriculture, land use and
actors/authorities by: their interest, goals, environment.
strategies, technical capability and/or power.
If changes in the institutional make up of water There’s a general trend to increase coordination between Regional Gov. and the RBA.
management and the prevailing water Changes are mostly slow and reactive.
management strategy have occurred, which
factors explain them (is this always a matter of
extreme weather events, or are there other
drivers as well) and what factors seem to inhibit
these changes (ie training of water managers)?
Are the changes necessarily slow and reactive
or are they sometimes quick and anticipating?

B.2 Stakeholder/citizen participation
Question

Answer

What are the most relevant stakeholder groups Farmers (mostly in Irrigation Communities and civil associations) and environmental
(organized and unorganized water users, conservation groups.
citizens, etc.) and how are they organized?
Has water management been a main concern Yes. Water issues are in the media every day at a regional scale. Conflicts between regional
for the political system and general population and central government over the Tajo-Segura water transfer have been also widely voiced in
or not?
the national media.
Is much attention paid to water issues in the
media?

B.3 Information management and sharing
Question

Answer
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Which parties collect/produce, and which Ministry of the Environment for water. Regional Government for agriculture, land use and
parties
interpret/analyse
what
kind
of environment.
information?
Participative information production is scarce or non-existent.
Is there any joint/participative information
production (experts/ public)?
How is this information used in decision- Not too much, but the coordination is improving.
making? (Is it used?)
What is the role of the scientific community and Not very significant.
expert advice in the process of water
management?
Do
specifically
designed
monitoring The NUGP is currently being drafted. It already carries a 3 year delay.
programmes exist with the goal to revise
management strategies (monitoring present at
all, for control and/or for change in strategies)?
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Annex 2: BRAVA guidance and processing
BRAVA Task 1: Supplementary information on the system description
This task develops basic information on:
Geographic location, climatic zones, elevation, etc.
Elements of the water resource system: rivers, aquifers, water infrastructure, demand nodes, population
Current management and public issues in the basin, such as conflicts over environmental flows, plans to build new reservoirs
Case study team: members, skills, links to major stakeholders
Additional supporting material and data available (link to WB3)

TASKS

GUIDANCE

1.1 Location

Description of geographic location and resources such as climatic zone, elevation, etc. helps to locate the case study in a
larger context; maps are useful

1.2 Water system
elements

An inventory and description of the components of the water system, such as the surface and groundwater resources,
nodes of abstraction and return, major uses and levels of demand, an overview of the stakeholders responsible for
managing the system

1.3 Current issues

A synopsis of management issues in the basin that are recurrent (e.g., periodic regulatory reviews), apparent in public
debates (e.g., water metering and pricing), or often mentioned by stakeholders (e.g., in public meetings); these will help
identify conflicts and management issues related to different views of vulnerability

1.4 Case study team

Short briefs on the team, indicate who will take the lead in the vulnerability assessment and other WPs in WB2; check with
WB3 reporting

BRAVA Task 2: Scoping of threats and exposure units
The inventory of threats and exposure units involves:
Inventory of threats
Major impacts of threats, significant historical events
Inventory of the exposure units that will be used for subsequent analysis
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An inventory of the threats and exposure units found in the case study region is the first requirement of a vulnerability assessment. This is largely qualitative
information that can be derived from existing documents, expert judgements and stakeholder knowledge in the region. However, more structured techniques
may be desirable in subsequent work.
Inventories of hazards, threats and stresses are fairly common, although they generate considerable discussion as to the relative importance of each threat in
reality.
Characterising exposure units is more difficult—that is, it is more of a judgement among the stakeholders and experts as to who or what should be the unit of
analysis in a vulnerability assessment. A formal definition of exposure unit is ‘an activity, group, region, or resource that is subjected to an external hazard,
threat or stress’ (in the case of the IPCC this is limited to climatic stimuli). Exposure units might be a mixture of:
Socio-economic classes of people, such as a typology of water users based on income and consumption patterns, relative poverty,
Demographic classes, such as women, children or the elderly, or ethnic groups
Environmental components of the catchment, such as groundwater, groundwater recharge zones, wetlands, or endangered habitats
Public infrastructure, such as bridges, roads, and reservoirs may also be considered as exposure units—in the sense that they are vulnerable to specific
hazards
At the same time, assessment teams must decide the geographic scope and resolution of the assessment. It is beyond this protocol to offer specific advice
here. However, do not confuse geographic resolution (e.g., a GIS based on 50km pixels) with the notion of an exposure unit—those populations and elements
the system that are subject to different hazards, threats and stresses.
Clearly, this rapid appraisal need not cover all of the exposure units in a basin! The case study teams might:
Adopt a multi-level perspective, with some aspects considered at the basin level and higher resolution case studies of specific exposure units in subcatchments
Use a representative exposure unit in this rapid assessment. For example, the range of threats and characteristics of different water users in the lower
basin might be compared with those in the upper basin, using aggregated data and typical profiles rather than household or individual data.

TASKS

GUIDANCE

2.1 Identification
of threats
(historical
episodes, present
risks)

This is
on the
•
•
•
•

an inventory of the main threats affecting the basin (Table 7). It begins with an inventory of historical epidodes (focus
event of record or the past 30 years or so), for example:
Climatic hazards such as drought, floods, high temperature events, windstorms
Environmental pollution events
Economic and financial crises
Regulatory and institutional changes

These can be drawn from:
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•
•
•

Existing documents and reviews: most of the serious risks are likely to have been assessed in some form
Brainstorming sessions with stakeholders (useful as part of a participatory approach, see below)
Expert knowledge among the case study team and consultants

This list may be sufficient as background at this point. However, it would also be helpful to provide subsequent information.
For example, in Table 8:
•
Year and month (if the episode was within a year)
•
Water system effects: description of the major effects on the water system
•
Significance of the episode in management of water resources and social and institutional responses to risk. For
example, the 1995 drought in England was seen as a consequence of the privatisation of the water industry in 1989
and shaped the current regulatory approach. This will be only a qualitative notation, maybe just a rating of High for
those events that were most important.
2.1 Identification
of threats
(participatory)

A supplemental activity is a participatory brainstorming exercise or structured elicitation of threats. This links to WB1 (and
could be incorporated in a stakeholder meeting along with other steps in the protocol). The result is further rows in Table 8
(and subsequent tables).
A brainstorming exercise is a suitable method:
•
Assemble a range of participants: if the group is too large, cluster them according to different sectors, levels of
stakeholders or thematic risks; if only experts are used, they might be asked to play the role of different stakeholders
or populations at-risk
•
Everyone writes down different threats on cards or post-it notes; different colours can be used for different groups
•
The cards are posted on a large white board or flip charts
•
Clusters of similar cards are grouped together, often forming a hierarch of threats, for instance drought might be a
general category encompassing winter or summer drought, short term operational losses or multi-year low flows, etc.

2.1 Identification
of threats (trends)

Using the same threats as above, fill in Table 8:
•
Estimates of the likelihood, for example a 1% event is rainfall intensity greater than X mm/hr
•
Trends in the likelihood: is the event becoming more or less common?
•
Trends in magnitude: e.g., are storms more intense?
•
Trend in spatial location: e.g., are droughts covering a larger area, or are new areas affected by storms
•
Other trends

2.2 Impacts of
threats

For each risk, provide as much information on impacts in Table 9 as is readily available (remember, this is a rapid appraisal,
further details can be filled in later)
•
Lives lost: total and as a percentage of the population affected
•
Population affected: total and as a percentage of the population in the basin at the time
•
Gender, age or social vulnerability if specific population groups were affected more than others: qualitative notes on
whether the impacts affected one group more than another
•
Economic impacts and costs: quantified if available, otherwise a description of the kinds of impacts and relative
severity
•
Ecosystem and environmental effects: likely to be descriptive unless formal surveys were carried out
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In the process of collecting information on past and current threats, the teams are likely to uncover a wealth of information
about adaptation strategies (or coping strategies). It is worthwhile collating this experience at the same time, although it is
somewhat beyond what is essential for a rapid baseline vulnerability appraisal. The SEI (and other Newater partners) can
provide assistance on how to evaluate coping strategies.
2.3 Exposure units

This task is an initial inventory of who is exposed to the range of threats identified above. At this stage, the task is simply to
list the exposure units and describe their characteristics in general terms (Table 10). If more information is readily available,
feel free to provide it, but the minimum inventory might be:
•
Who is exposed?
•
What is the nature of their exposure? For example, direct impacts of floods or indirect exposure due to increased water
charges
•
Where are they located, at what scale?
•
What is their water use (amount and sector)?
•
What is the source of their water?
•
Any other useful information

BRAVA Task 3: An exposure matrix and narrative
The threats and exposure units are brought together:
Matrix of vulnerable groups and their relative exposure to different threats
Narrative of vulnerability
The third task brings together information on the social, economic and institutional aspects of vulnerability. It is a description of the structure of vulnerability,
which can be further developed with quantitative indicators later in the Newater project.

TASKS

GUIDANCE

3.1 Exposure matrix

The sensitivity of vulnerable groups (or exposure units) identified in the previous step to different threats is collected in a
simple impact matrix (Table 11). This is usually done as a guided exercise among experts, but can also be built up from focus
groups and interviews with vulnerable populations themselves. The steps are:
•

List the exposure units as rows in a matrix

•

List the threats as columns

•

For each intersection of exposure unit and threat, judge the sensitivity of the exposure unit on a scale of 1 to 5 (other
scales can be used, but this is the most convenient)

•

Review the ratings to see if they make sense: is there consistency for each exposure group across the range of
threats? Are the effects of each threat consistent across the range of exposure units?

This matrix can be further developed—additional guidance is available from the SEI.
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3.2
Narrative
summary

&

Use the exposure matrix to provide a concise narrative or summary of vulnerability. Common questions are:
•
Which exposure units are most vulnerable? Does this depend on the nature of their exposure, e.g., loss of life,
economic livelihood, property and assets?
•
Which hazards are most dangerous?
•
What is the relative stress at present?
•
Which stresses are likely to become serious in the future? For which exposure units?

BRAVA Task 4: Subjective profile of vulnerability
The final analysis will help compare the case studies:
Comparison of vulnerability for different exposure units and basins

TASKS

GUIDANCE

4.1
Compare
vulnerability
along
common attributes

This task compiles a subjective, relative scoring, on a scale of 1 to 5, for a set of common vulnerabilities (Table 12). The
scores will be reviewed among the case studies and used in the project synthesis to compare the relative importance of
different factors.
The scores are relative, so provide an explanation as to the reasons for the score. This will be an iterative task and we may
come back to the case study teams for clarification.

5.1.1 BRAVA processing
Table 7. Inventory of historical and present threats
Basin:
Historical risk

Location:
Year/month

Water system effects

Table 8. Frequency and trends in threats

Significance
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Basin:
Threat

Location:
Likelihood

Trend
in
likelihood

Trend
in
magnitude

Trend
in
location

Other trends

Table 9. Impacts of threats
Basin:

Location:
Impacts

Historical
risk

Lives
lost

Population
affected

Table 10 Exposure units

Gender, age,
social
vulnerability

Economic
impacts

Environmental
effects

Notes
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Basin:
Exposure
unit

Location:
Type
of
exposure

Location/
scale

Water
use
(amount)

Water use
type

Source
water use

of

Table 11. Exposure matrix

Threat …

Threat 6

Threat 5

Threat 4

Threat 3

Threat 2

Exposure units (vulnerable
groups)

Threat 1

Threats and stresses

Other notes

53

Annex 2

54

The column of exposure units can be separated into different sections:
Environmental elements of the basin, such as surface water, groundwater, estuary, land cover, etc.
Infrastructure and economic assets, such as roads, bridges, dams, urban settlements, etc.
Populations, such as different kinds of water users, those living in flood plains, poor people not served by public water supplies, etc.
Scoring the threats (a scale of 1 to 5 is suggested)
Different symbols can be used to indicate the nature of the exposure:
Direct impact on property
Financial effects of increased expenditure or reduced income
Information flow
Psychological or social stress
Others?
Table 12. Relative scoring of common attributes of vulnerability
Attribute

Low

1

2

3

4

5

High

Notes

Few people affected;
few economic impacts

Large population affected;
economic
impacts
cause
hardship to many people

Water usage

High
water
usage,
willingness
to
save
water during crises

Low water usage; inability
to reduce use during times
of scarcity

Access

Piped
and
metered
water use for almost all

Large portion of population
without piped access

Infrastructure

Well
developed
and
integrated
water

Little regulation
supply

of

water
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infrastructure
Technology

High technological base,
strong investment

Traditional
technology

Actors
and
institutions

Few
actors,
well
integrated management
regimes

Many actors, fragmented
authorities, conflicts over
management of resources

Information and
skills

High information base
and access, sufficient
skill base for wide range
of stresses and threats

Poor information collection,
restricted access, shortage
in key skills

Political
willingness

High priority for water
management, effective
political decision making

Low awareness and priority,
ineffective
or
restricive
decision making

Gender

Equitable distribution of
resources,
effective
means
to
promote
participation by women

Inequitable
impacts
of
hazards,
discrimination
against women in decision
making

Almost all water users
have sufficient income
to secure their water
needs

Large population affected by
poverty, inequitable water
charges

Poverty
income

and

or

out-of-date

Others…
Note: these categories combine an assessment from Luis Mata (University of Bonn) and the Water Poverty Index; upon review a revised list of categories may
be developed.
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Annex 3: Metadata Checklist
Table 13: Metadata to be collected4
The columns should be
filled in by work blocks

Data requirement

purpose

Required
by
WP

Contact
person

The columns should be
filled in by case study teams

Availa
ble or
not

Short answer
or
source of data

Quality of
data &
Comment

Comments

Examples
Groundwater recharge

y

XGS

good

Age distribution of farmers

Y

Min of ag survey

variable

RBA, INM5

Acceptable. Data
is raw in some
cases.

Data must be paid.
Price is….

Hydrology and water resources
Basic data on hydrology (i.e., mean
river discharge, precipitation and
evapotranspiration at key points, with
seasonal and annual variability).
Information on the location of
observation points and on the
availability of time series data for
these parameters, the period of data,
and data quality.

Y

Where readily available, please also
supply the time series of daily (or at
least
monthly)
river
flows,
precipitation and evapotranspiration,
spanning at least 10 years.

4

Table applicable to the Upper Guadiana basin. Filled out with the help of one of the chief engineers of the Guadiana RBA Planning Section.

Data only partial at
times.
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Data requirement

purpose

Required
by
WP

Contact
person

Availa
ble or
not

Short answer
or
source of data

58
Quality of
data &
Comment

Comments

Where readily available, please also
supply the time series of daily (or at
least monthly) river flows,
precipitation and evapotranspiration,
spanning at least 10 years.
Do groundwater aquifers exist? How
are they recharged, and are they
sustainable sources of water supply
for local or regional use?
To what extent and how is the basin
altered anthropogenically?

Y

RBA, INM

Good.

Y

IGME, RBA

Variable.

See RBA WFD reports

Y

RBA, WWF Spain, CA

Variable.

See RBA WFD reports

Provide information on the dams and
other anthropogenic influences –
location, capacity, type and operation
strategy of significant dams and other
structures (e.g., abstraction points,
water transfers, dykes, drainage
canals, groins).6 Include
infrastructure that allows the rapid
return of floodwater to the river
channel after the flood crest has
passed (sluices, gates, etc)?

Y

RBA

Generally good.

What percentage of the river length is
unaltered? Is there a hydrological
connection between the floodplain
and river channel (either totally,

Y

Upper Guadiana about
30%

5

RBA (River Basin Authority), WFD (Water Framework Directive), INM (National Weather Institute), IGME (Geological Survey of Spain), INE (National Bureau of Statistics), WWF
(World Wildlife Fund), DGCN (General Directorate for Nature Conservation), CA (Agriculture Dept. Regional Government)

6

Where readily available, please also supply the time series of daily (or at least monthly) water storage amounts for the major reservoirs, spanning at least 10 years.
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Data requirement

purpose

Required
by
WP

Contact
person

Availa
ble or
not

Short answer
or
source of data
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Quality of
data &
Comment

Comments

partially (occasionally) or not at all)?
Basic social, economic and cultural data
Land cover and land use

Y

Reg. Gvmt. + INE

Good.

Number of inhabitants and population
density

Y

Reg. Gvmt. + INE

Good.

See RBA WFD reports
+ CORINE maps

Basic social, economic and cultural
data – characteristics of different
groups in society (ethnic, religious,
social, economic).

Y

Reg. Gvmt. + INE + CA

Good.

See RBA WFD reports
+ CORINE maps

Distribution of wealth (income, land
ownership)

Y

Reg. Gvmt. + INE

Good.

Water demands
What are the main water uses
(domestic, industry, transportation,
irrigation, tourism, fishing, etc)
Who are the users that benefit
(stakeholders living in the basin;
actors living and operating mostly
outside the basin, e.g., international
or national corporations)?

Y

RBA (WFD)

Acceptable.

Y

RBA + Reg. Gvmt +
Central Gvmt (MMA)

Acceptable.

Fraction of the economy (regional or
national) that is dependant
Water demand from major users –
agriculture,
domestic,
industry,
ecosystems.7 What is their location in
basin (in the main river channel or
channels if it is a braided river; in

Y

See RBA WFD reports

Y

RBA + IGME + DGCN

7

Acceptable.

Where readily available, please also supply the time series of daily (or at least monthly) water withdrawals for the major water users, spanning at least 10 years.

Agriculture 90% total
water use

Agr 90% - Domestic
5% - Indust 5%
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purpose

Required
by
WP

Contact
person

Availa
ble or
not

Short answer
or
source of data
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Quality of
data &
Comment

Comments

significant tributaries)?
Environment
Water pollution – location and type of
significant water pollution problems

Y

RBA + IGME

Doubtful.

NO3 and
agrochemicals in
some areas. See
RBA report for WFD

Natural habitats within basin (habitat
types and spatial distribution). What
is their integrity and degree of threat?
What is their significance for
threatened species?

Y

Reg. Gvmt. + WWF +
DGCN

Good.

Severe drying of 1/3
of the wetlands. See
RBA report for WFD

What are the significant ecosystem
goods and services available in the
basin? What is the degree of
dependence of the local population on
them?

Y

RBA (WFD)

Average.

Hot political issue:
environmental value
of wetlands vs
economic
development of
farmers

Water allocation, water quality, flood protection (incl. transboundary co-operation)
Regulatory framework and
institutional arrangements (policies,
laws and treaties, both external and
national, property rights,
management structure, management
objectives, measures, projects, etc).

Y

RBA

Good.

Albufeira Convention
(Portugal + Spain,
1998) working well
so far. See legal
framework (Water
Act, National Water
Plan)

Operational framework – measures
put in place (technical infrastructure,
institutional and economic measures)

Y

RBA

Doubtful

Hot political issue.
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purpose
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by
WP

Contact
person

Availa
ble or
not

Short answer
or
source of data
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Quality of
data &
Comment

Framework of decision-making
process (also fora for exchange,
organizational culture)

Y

RBA + Reg. Gvmt. +
Local Gvmts.

Informal co-operation (if existent, its
role in management)
Degree
of
fragmentation
/
institutional interplay (to what extent
is water management coordinated
with
other
policies
(agriculture,
industry, energy, land use planning
etc.), and what is the dominant
pattern
of
interaction
(water
managers following or leading)?

Y

Difficult.

Good.

Y

Difficult to coordinate.

Acceptable.

The role of information in
management.

Y

IGME + RBA + Reg.
Gvmt.

Average.

At what scales (local, regional,
national, international) are decisions
made under the regulatory
framework? the operational
framework?

Y

All scales.

Regulatory
framework
difficult to
enforce in the
UGB.

Within the operational framework, to
what level is the technical
infrastructure used (fully, partially,
abandoned)? Who decides and
controls usage?

Y

RBA

Comments

Hot political issue.

Open conflicts
between interest
groups.

See legal framework
(Water Act, National
Water Plan).

See legal framework
(Water Act, National
Water Plan). Illegal
wells.

Main actors in water management (incl. decision makers, users, other stakeholders at all levels)
Main actors with responsibilities,
functions and power at all relevant
scales.

Y

RBA + Reg. Gvmt. +
Local Govmt

RBA (water)
Reg. Gvmt. (env,
agr, land use)

Very important issue.
See legal framework
(Water Act, National
Water Plan)
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by
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person

Availa
ble or
not
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or
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Quality of
data &
Comment

Comments

Their role in the process of discussion
(e.g., administration, scientific
research, monitoring)

Y

RBA (WFD)

Good.

See legal framework
(Water Act, National
Water Plan)

How are the actors affected

Y

RBA (WFD)

Good.

See legal framework
(Water Act, National
Water Plan)

Which actor is dealing with which
issue

Y

Interaction of the actors – type of
network and intensity of interaction
(issue networks, policy communities)

Y

Information needs for each actor and
issue

Y

Perception of the actors – what the
water management systems should
be like, how it can aid the decisions /
transition, etc

Y

Participation is perhaps
insufficient

Variable.

Relevant issue.

How did the co-operation function so
far?

Y

Variable.

Variable.

Conflicts between
parts.

See legal framework
(Water Act, National
Water Plan)
Environ. Cons groups,
farmer unions and
other actors are at
times invited to
management sessions

Political and social
conflicts are
significant

See legal framework
(Water Act, National
Water Plan)

Participation of stakeholders and the general public in water management
Interested and potentially interested
Y
Many.
Variable.
actors (Do stakeholders/institutions
correspond in the different countries?
Are there significant differences?)
Degree of organization of these actors
Y
RBA + Farmer assocs +
Acceptable
(hurdles to organization?)
WWF Spain

See legal framework
(Water Act, National
Water Plan)
Important issue.
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Availa
ble or
not
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or
source of data
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Quality of
data &
Comment

Comments

Stakeholder perception of the
problems / thematic issues / conflicts
(Are there social, cultural or national
different approaches or attitudes to
the issues?)

Y

Are stakeholders and the general
public included in developing and
implementing river basin
management plans and in monitoring
their performance?

Y

RBA

Type of participation, if present –
information, consultation, active
involvement

Y

RBA

Good.

See legal framework
(Water Act, National
Water Plan)

Methods used for participation.

Y

RBA

Good.

See legal framework
(Water Act, National
Water Plan)

Positive or negative experiences with
/ results of applying these methods
and the reasons for (un)successful
application.

Acceptable.

Y

Y

See legal framework
(Water Act, National
Water Plan)

Conflicts not solved
until now

Problems / thematic issues / conflicts
Three key problems for IWRM (please
include criteria, source of information
to justify choice and the assessment
of the severity).

See legal framework
(Water Act, National
Water Plan)

Poor performance of
RBA (lack of human
and economic means)
Legal and admin chaos
in gw rights and gw
management
High env value of
aquatic ecosystems vs
farmer’s social and
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Quality of
data &
Comment

Comments

economic development

Main trans-boundary issues of water
management in the basin (e.g.
irrigation, prevention of water-borne
diseases, flood prevention, etc.)

Y

Albufeira Convention
(1998) has worked well
so far.

See legal framework
(Water Act, National
Water Plan)

Existence of water related conflicts

Y

Significant conflicts
between farmers,
environ conserv groups
and RBA.

Also conflicts with
other basins over the
Tagus-Segura
transfer

Origin of conflict, who is involved,
strategies to cope with them

Y

See above

Stability of regional culture and sense
of identity:
•

Do people, especially children and
young adults, identify with the
basin, tribe or ethnic group, the
region, the nation?

•

To what extent are the basin’s
culture and folkways being passed
on? Are local language, music,
stories, history being taken up
and used, or are they
disappearing?

Strategy: new Upper
Guadiana Plan
Y

N/A

River basin management plans
Are plans available at basin scale?
How often are they revised?
Do the plans relate to planning at
different scales? (Within the EU, do

Y

RBA + others

Yearly plans since
1996. These will need
to be modified for the
WFD.
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Quality of
data &
Comment

Comments

they relate to WFD? Within the basin,
how are they linked to local
management efforts and by whom?)
Planning process – methods, who is
included?
Any major changes in management
practice during the past decade
(institutional change, organisational
reform, change in paradigm, etc)?

Y

RBA

Doubtful

Groundwater chaos.

Y

RBA + Conserv. Groups

Acceptable

WFD to trigger some
new developments

Groundwater chaos.

Monitoring / information management
Regulatory framework and
institutional arrangements for
monitoring

Y

RBA

Poor.

Description of monitoring system
(type of information which is regularly
collected to monitor performance of
management strategies; frequency of
data collection, tools, spatial
distribution, etc.)

Y

RBA + IGME

Unreliable.

For the information monitored: How is
it accumulated? How analysed? How
stored? Who is involved in collection?
How accessible are the data and by
whom?

Y

RBA + IGME + CA

Generally poor.

How often are decisions made, at
what scales and by whom? (Daily or
monthly by Ministry officials? Monthly
or annually by special commissions?
Based on discrete events (crises) so
not regular?)

Y

RBA

Good

Decision making is
very fragmented in
practice.
See legal framework
(Water Act, National
Water Plan)
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Quality of
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Comments

not regular?)
To what extent do decision making
and data monitoring overlap? Are
there gaps?

Y

RBA

Poor

Consequence of legal
and institutional
chaos.

What is the availability of information
to stakeholders and the general
public?

Y

RBA + CA + IGME

Average

Improving.

Good.

Floods irrelevant
nowadays.

Strategies to cope with change / adaptive capacity
History of extreme events and
strategies to cope with them:
o Which
climatic
hazards
(floods,
droughts)
are
relevant for the case study
basin considering the last 50100 years (or period of
available observations)?
o Can
you
list
the
most
dramatic
climate-related
events in the basin during the
last 20-30 years?
o What data do you have
describing these events (in
terms
of:
inundated
or
drought-affected
area,
material
and
economic
damage, number of people
affected, etc), or will you be
able to get such data later?
o Do you have information
about existing practices to
cope with climatic hazards in
the basin, or will you be able
to get such information later?

Y

RBA + INM

RBA + CA
1991-95 drought.

RBA + farners
Floods are unlikely.
Droughts are not
significant if ready
access to aquifers is
available.
Drought plans under
development.
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Quality of
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Comments

History of major changes in state of
the environment or society/economy
over the past two decades and
strategies to cope with them

Y

RBA + INE + Reg.
Gvmt.

Acceptable.

Great social changes
in the last 30 years.

History of large-scale change that is
difficult to monitor because it happens
gradually (more or less continuously
without sudden jumps) and at scales
difficult to measure because it is
spread over large areas; for instance,
because of:
o Groundwater levels (rising or
declining);
o Floodplain elevation (rising
due to elimination of flooding
causing accretion, or declining
because lower groundwater
levels causes oxidation)

Y

RBA + IGME

Acceptable.

Driving force is the
water table depletion
– allows for social
transition in
detriment of the
environment.

Are changes made after a crisis, or
are crises anticipated (reactive or
anticipatory style of governance)?

Y

RBA + others

Good.

Continuous process.

Judgement of the adaptive capacity
so far, solicitation of views from the
area itself.

Y

Low adaptive
capacity (illegal
wells, perverse
subsidies, economic
progress but bad for
the environment.

Perception of adaptive capacity by
actors.

Y

Political issue.

How robust and flexible are existing
institutions at the local and national

Y

RBA

Need urgent
reformation in gw
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institutions at the local and national
levels (i.e., have they existed for a
long time, redefined themselves in
terms of task description very often,
are they open to redefinition of their
tasks?)
Does the scale at which problems
occur match with the scale of the
problem solving institutions?

Quality of
data &
Comment

Comments

management – Water
management is
traditionally surface
water oriented
See legal framework
(Water Act, National
Water Plan)
Y

RBA

Capacity building
What are the needs for capacity
building or training in the basin for
IWRM to be carried out effectively?
Needs
should
be
considered
separately as perceived by:
•
scientists,
•
water managers, and
•
other stakeholders
For each list the general areas of
technical expertise (e.g., hydrology,
economics)
and
of
managerial
expertise that are required. Give the
needs at different levels (e.g., high
level management, field technician,
etc), the number of people that need
training, and the type of training that
is required to solve the shortfall.
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Y

Scientific data ok for
raw framework, but
insufficient for other
work.
Uncertainty still
important.
Water managers are
surface water oriented,
but farmers are not
willing to invest in
improving the system.

Main problem:
integrating GW user
assocs within RBA

Annex 4. Baseline Asessment (Former Deliverable 3.4.1)
This document draws heavily from a PhD currently in progress (MartinezSantos, forthcoming).
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1. Executive summary
For practical purposes, Case Study 3.4 of the NeWater project has been divided in
three areas: Upper Guadiana basin, Lower Guadiana basin and Transboundary issues.
Reporting-wise the Lower Guadiana and Transboundary sections are amalgamated
into one.
This report corresponds to “Deliverable 3.4.1: Baseline Assessment” of the NeWater
project and refers specifically to water issues in the Upper Guadiana basin1. The
following pages have been prepared by the team from the Universidad Complutense
de Madrid (in cooperation with NeWater partner Universidad Politécnica de Madrid,
Spain and potential NeWater partner Geological Survey of Spain) and draw from a PhD
thesis currently in progress (Martinez-Santos, forthcoming).
The introduction below provides a conceptual overview of intensive groundwater use
for irrigation in arid and semiarid countries, with the emphasis on its implications for the
Upper Guadiana case.
Part three of the report is organised in specific headings as requested by WB3
coordinators. Though this structure does not necessarily suit this case study, the
suggested headings have been largely adopted for reporting consistency with other
sites. Whenever contents overlap, an attempt has been made to refer to relevant
sections of the text.
At the end of the document there are some conclusions whose purpose is to highlight
the main ideas scattered throughout the text. References and annexes are also
included.
This report was originally due by month 4 of the project (April 2005). Project
management changes have delayed this deadline to November 1, 2005.

1

This report is still a draft. Some of the data will be updated thanks to Guadiana RBA willlingness to
cooperate with NeWater.

2

2. Introduction
Although highly relevant from the social and political viewpoints, urban and rural supply
only amount to 10-15% of consumptive water uses worldwide. In contrast, irrigation
accounts for a much larger share (about 70% according to United Nations (2003)). This
divergence becomes even more apparent in the case of arid and semiarid regions,
where irrigation may be responsible for over 90% of total water uses.
In many of such places, like the Upper Guadiana basin (UGB), intensive groundwater
use for irrigation plays a significant role in water policy (Llamas and Martinez-Santos
2005a and 2005b)2. Therefore, to understand the current state of water affairs in the
UGB, a brief explanation of what intensive groundwater use entails is in order.
In the last four decades, an increasing availability of cheap drilling and pumping
techniques, together with significant advances in hydrogeology, have led intensive
groundwater use for irrigation to become commonplace not only in the UGB, but also in
many arid and semiarid regions worldwide.
Groundwater offers two significant advantages over traditional surface water irrigation.
For one, aquifer resources are more resilient to droughts. This essentially removes
uncertainty from farmer’s perceptions, since groundwater ensures a reliable water
supply for their crops, even during dry periods. Secondly, groundwater can be obtained
individually whenever required. This is a particularly valuable feature given the timecritical nature of irrigation, as it often enables farmers to by-pass complex and
potentially lengthy negotiations with government officers and other farmers.
Low pumping costs, and mainly security against drought, allow former low-income
farmers to gradually progress into a middle class status. As they become richer and
more educated, farmers feel encouraged to invest in better irrigation technologies
(usually more expensive to implement) and, in turn, in higher value crops. Therefore
intensive groundwater irrigation is largely a market-driven phenomenon3.
In addition, intensive groundwater irrigation is an excellent catalyst for positive social
transition. As groundwater farmers become wealthier, they are soon able to provide a
better education for their children who, in turn, have the opportunity to be trained as
teachers, technicians and so forth. Thus, groundwater development contributes
decisively to the overall progress of society within two or three generations (Moench
2003).
The UGB, located in central Spain, provides an illustrative example of the above. Since
the 1960s, intensive groundwater use for irrigation has become widespread in the
region, triggering abundant social and economic benefits to a predominantly rural
population (Viladomiu and Rosell 2002, Hernández-Mora 2002). This has not been the
only positive effect of groundwater pumping. Dropping aquifer levels have also led to a

2

A further analysis on the social and economic implications of this development (termed by some a Silent
Revolution), and the general pattern of events associated with it, have been discussed by Llamas and
Martínez-Santos (2005a and 2005b) and Garrido et al (in press).
3
Pumping may cause significant declines in the water table, and therefore increase the cost of obtaining
groundwater. However, this does not usually deter farmers, as mounting pumping costs generally do not
exceed a very small fraction of crop value. Though crop value is subject to climatic and social variables,
cropping patterns and trade constraints (and therefore varies widely with each setting), its ratio to pumping
and irrigation cost is usually greater than 20 (Llamas and Martínez-Santos 2005a)

3

significant increase in the area’s renewable groundwater resources4 (Bromley et al
2001, Martinez-Cortina 2002).
On the other hand, since water planners and decision-makers are inclined to focus on
surface water infrastructures, intensive groundwater development is usually carried out
by individuals (Llamas 2003). As a result, groundwater development is often anarchical
from the outset, and eventually tends to raise concerns regarding its sustainability5.
The UGB is no exception to this rule. Water table drawdowns arising from uncontrolled
groundwater withdrawals have caused some negative environmental impacts upon
groundwater-dependent wetlands, streams and rivers6. Perhaps the better known case
of wetland degradation in the area is Las Tablas de Daimiel National Park (protected
by the Ramsar Convention since 1971 and declared a part of the Mancha Húmeda
Biosphere Reserve by UNESCO in 1980) (Llamas 1988 and 1989, De la Hera et al
2002).
In this regard, the UGB is particularly interesting due to the simultaneous occurrence in
time of pumping-based social and economic development and the awakening of a new
environmental consciousness in society7. This synchronism, aggravated by other
causes, is at the very heart of today’s UGB water conflicts.
The following pages provide a multi-faceted analysis of the current state of water affairs
in the UGB. Unless otherwise specified, the text refers to the Mancha Occidental
aquifer (UH04.04). This is a direct consequence of its hydrological, social and
economic prominence in the UGB territory.

4

The results of piezometric declines have been two-fold. First, a significant decrease in evapotranspiration
3
from wetlands and the water table (from about 175 hm /year under quasi-natural conditions to less than 50
3
hm /year today). And second, a considerable increase in induced recharge to aquifers from rivers and
other surface water bodies. As a result, more water resources have become available for other uses
(mainly irrigation).
5
When referred to aquifer resources, overexploitation is a complex and manifold concept, prone to
simplistic interpretations (Custodio 2002).
6
Under semi-natural conditions wetlands totalled about 25,000 ha. This area is now reduced to only 7,000
ha. In addition, some rivers and streams that were naturally fed by the aquifers now have become net
losing rivers.
7
In many arid and semiarid regions, like California, intensive groundwater use led to the disappearance of
wetlands decades ago (California Coastal Commission 1994). Back then, aquatic ecosystems were often
considered improductive land, prone to becoming a source of illnesses. Much of their interest focused on
potential ‘reclamation’ of land and water resources for agriculture. In the case of the UGB, official policies
were designed to dissicate Las Tablas de Daimiel National Park in the late 1950s (Carrasco 2002, Olmedo
2002). Since the dawn of the ‘Green Revolution’ in the 1970s, however, these perceptions are gradually
changing.
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3. Geographical description
3.0 Historical introduction to Upper Guadiana water affairs8
Overview
The Upper Guadiana basin presents a unique example of a semiarid region where
groundwater use has helped transform a largely poor rural region into a prosperous
agricultural and industrial centre. From an economy largely based on wheat, vines and
sheep rearing, the area has experienced a transformation into what is today: a vibrant
and economically viable region that no longer depends exclusively on agriculture
(Hernandez-Mora 2002, Llamas 2005)9.
Irrigated agriculture in the UGB existed prior to the 1960s, particularly in the area’s river
plains (where water was easily accessible). In the 1960s, Peñarroya dam was built to
allow for surface water irrigation of 7,000ha in nearby Argamasilla de Alba, Tomelloso
and Campo de Criptana10.
However, it was groundwater development (instigated by the National Colonisation
Plan’s wells in Llanos del Caudillo) that soon took over and became the real turning
point for the area’s agriculture. As well drilling and pumping technologies became
widespread, farmers discovered the advantages of groundwater irrigation, namely,
ready-availability of water for irrigation and resilience against drought. Thus,
groundwater agriculture, almost exclusively driven by the private initiative, experienced
a spectacular growth between the 1970s and 1990. Today, groundwater-dependent
agriculture is the main water consumer in the area, accounting for 90% of the total
water use (Carrasco 2002).
Encouraged by the prospect of higher revenues, many farmers switched from dryland
to irrigation crops. Álvarez Cobelas and Cirujano (1996) estimate that, by 1990, total
groundwater irrigated area had increased to 130,000-145,000ha. In contrast, surface
water irrigation only accounted for 12,000ha by 2001 (CHG 2001).
The Mancha Occidental aquifer (UH 04.0411 in Figure 1) catered for the best part of this
development. Only four municipalities (Alcazar de San Juan, Daimiel, Herencia and
Manzanares), made up for over a half of the total irrigated surface and water
consumption.

8

Figure 2, at the end of this section, provides a timeline of water-related events in the Mancha Occidental
aquifer (the most relevant hydrogeological unit from the hydrological, social and economic point of view,
see 3.3 and 3.4). Most issues raised in this section are developed further throughout the rest of the
document.
9
Llamas and Custodio (eds) (2004), and Sahuquillo et al (eds) (2005) provide an variety of interdisciplinar
analyses of over thirty case studies concerning intensive groundwater use in arid and semiarid settings
worldwide.
10
An A3 map of the area is provided in the annexes.
11
UH refers to Hydrogeological Units (see 3.2). UH04.04 Mancha Occidental aquifer is often referred to as
‘Aquifer 23’ (a former official denomination).

5

Figure 1. Geographical setting of the Upper Guadiana basin and its hydrogeological units. Blue outlines
refer to administrative river basin boundaries, black polygonal outlines define hydrogeological units.
Modified from IGME (1999).

From 1985, the EU Common Agricultural Policy (CAP) favored water-intensive crops
like sugar beet, maize, sunflower or alphalpha. For instance, in the mid to late 1980s
there were approximately 20,000ha of maize under irrigation, requiring an average
yearly water dose of 9,000m3/ha/yr (Viladomiu and Rosell 2002). In contrast, political
measures triggered a recoil in the area’s traditional (and more water efficient)
agricultural practices12: only between 1991 and 1996, 21% of the vineyards in
Villarrobledo, 15% of those in Socuellamos’ and 12% of Tomelloso’s were taken off
(Tarjuelo 1999), for a total decrease in rainfed13 vineyards of nearly 200,000ha (Rosell
and Viladomiu 1999).
Agriculture remains a significant economic activity in the Mancha Occidental aquifer,
catering for about 40% of the area’s employment in 2000 (and seemingly up to 60% in
some municipalities). In addition, a considerable share of the industrial sector (12% of
the overall employment) focuses on agricultural practices (Olmedo 2002).
Widespread pumping, aquifer depletion and remedial measures
While groundwater-based agriculture triggered significant social and economic benefits
to the region, the effects of uncontrolled aquifer withdrawals were soon felt. Official
data states that pumping in the Mancha Occidental aquifer consistently exceeded
500Mm3/yr between 1985 and 1990 (CAMA 1997), well over the aquifer’s 320Mm3/yr
natural renewable resources (official RBA estimate (CHG 2005a)).
Aquifer levels dropped considerably between 1975 and 1990. Average drawdowns of
30m in some areas (Fornes and Llamas 2004) led the Guadiana RBA to pass
‘provisional’ and ‘definite’ declarations of aquifer ovexploitation for the Mancha
Occidental and Campo de Montiel14 aquifers between 1987 and 1994. These
declarations, binding under the 1985 Water Act, essentially implied an obligation to
constitute water user associations (often named ‘irrigation communities’ due to the

12
Under the 1985 CAP, subsidies were offered to farmers in exchange for uprooting vineyards (Viladomiu
and Rosell 2002).
13
Vineyards are traditionally considered a dryland crop. Vineyard irrigation has become commonplace
only in recent years (much like olive trees), despite being officially banned (Olmedo 2002). The ban has
semingly been lifted, as the new Upper Guadiana plan allows some ‘supportive’ irrigation to vineyard
crops.
14
Llamas (1994) argues that de declaration of overexploitation in UH04.06 was probably more related to a
political motivation than to hydrological constrains.
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strong presence of farmers), a ban from drilling new wells or deepening existing ones,
and yearly restrictions in groundwater abstraction.
While the first of these measures was implemented, the other two were rendered
ineffectual due to practical constrains. This is largely a consequence of the implications
of the 1985 Water Act.
The 1985 Water Act declared groundwater a public good (as opposed to its
predecessor, the 1879 Water Act, through which groundwater had always been under
private ownership). This new regulation had strong implications in water policy. First
and foremost, River Basin Authorities (RBAs) suddenly acquired competences over
groundwater, a resource they were largely unsuited to manage; secondly, groundwater
users were compelled to join either the Groundwater Registry or the Catalogue of
Private Waters15; and thirdly, illegal wells became widespread.
The drilling ban, far from preventing the appearance of new wells, met with an
insubmissive attitude on the part of farmers. As the RBA had neither the expertise, nor
the economic means or the human resources to control thousands of individual
farmers, illegal well drilling became rampant (CHG 1995). According to a former RBA
president, an estimated 20,000-30,000 illegal wells (between 1 and 2 per km2) were
operational in the UGB by 2002 (Rodriguez de Liebana 2002). The RBA currently
acknowledges that this figure is now in the order of 60,000 (between 3 and 4 per km2)
(CHG 2005b, p42). In this situation, any restrictions on groundwater abstraction were
(and still are) obviously futile.
Pumping restriction plans, together with the practical implications of the 1985 Water
Act, led to a multitude of lawsuits (over 5,000, most of which are still unresolved)
between farmers and the RBA. Further complexity was added to the problem by the
fact that the Castilla-La Mancha16 and the Extremadura regional courts differ in their
interpretation of the law (Garcia Carretero 2002).
Intensive aquifer use in the UGB also triggered some environmental effects. Falling
piezometric levels led to a significant loss of groundwater-dependent ecosystems. Out
of the UGB’s 25,000ha of wetlands in the 1970s, only about 7,000ha were left in 2002
(De la Hera 2002, De la Hera et al 2002). On the other hand, intensive pumping led to
a considerable increase of aquifer renewable resources (Martínez-Cortina 2002).
Las Tablas de Daimiel National Park (part of UNESCO’S Mancha Húmeda Biosphere
Reserve since 1980, and protected by the Ramsar Convention) is probably the better15
The 1985 Water Act required that all new wells should be inscribed in the Groundwater Registry. In
doing this, well owners need to ask for an administrative concession in order to acquire limited pumping
rights over a public good (groundwater). The Water Administration (RBA) can restrict these rights in certain
circumstances, for instance when an aquifer is declared ‘overexploited’. The 1985 Water Act posed a
choice to those users whose wells were drilled before 1986: either join the Registry (thus maintaining their
water under private ownership for 50 years, after which the water becomes public) or the Catalogue of
Private Waters (water remains private perpetually, but without administrative protection under the new
law). The Registry was closed by the end 1988 and the Catalogue during 2001, although it seems that a
significant number of wells were left out (García-Carretero 2002 and Fornes et al 2004, provide a more in
depth analysis of the legal aspects of groundwater in Spain).
16
For administrative purposes, Spain is divided in seventeen Comunidades Autónomas (Autonomous
Communities, sometimes these also referred to as regions) and two Northern-African Ciudades
Autónomas (Autonomous Cities) since 1985. Some Autonomous Communities are in turn divided in
provincias (provinces). While Spain is not a federal country, Autonomous Communities have their own
governments and competences of their own, and their degree of self-determination is very significant in
some respects (take for instance agriculture, environment and land-planning). The UGB is located within
the southeastern area of Castilla-La Mancha Autonomus Community (which comprises the Ciudad Real,
Cuenca, Toledo, Albacete and Guadalajara provinces). See annex map.
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known case of wetland degradation in the area. Due to pumping, the park experienced
a dramatic decrease in flooded surface from 2,000ha (natural conditions) to an all-time
low of 75ha in 1990 (De la Hera 2002). Despite (or perhaps thanks to) its poor
condition, Las Tablas de Daimiel National Park, became an icon for environmental
conservation groups, and in turn a source of dispute between them and farmers.
The EU’s Agro-Environmental Programme
Water issues in the UGB reached a climax during the 1991-1995 drought, perhaps the
most significant one experienced by Spain in the 20th Century. The drought took place
at a time when aquifer levels had dropped by 30m in some areas of the Mancha
Occidental aquifer.
At the time, the RBA attempted to impose pumping restrictions on farmers. These
were, however, unsuccessful due to the practical constrains outlined some paragraphs
above. In addition, pumping restrictions were highly unpopular, as they triggered
significant negative consequences for farmer incomes17.
Partly as a result, the Castilla-La Mancha regional government implemented an
alternative solution, passing the Agro-Environmental Programme (AEP) in 1993 under
CAP regulation 2078/92. The AEP (initially five years long) was extended first in 1998,
and again in 2003. The programme is still running, though it seems that it will definitely
expire in 2007 (CHG 2005b)18.
The 1993 AEP was essentially intended to serve two main objectives, one social and
one environmental. For one, the programme aimed at ensuring the survival of
agriculture in the area during the early 1990s drought. Secondly, irrigation cuts would
ideally lead to the recovery of aquifers and hence, of Las Tablas de Daimiel National
Park.
While yearly pumping plans were based on compulsory restrictions, the AEP was
conceived as a vehicle to compensate farmers for income losses associated to
voluntarily cutting down on water use. From the outset, this new approach to the
problem met with a significant degree of success: about 3,000 farmers had adhered to
the programme by 1997 (Viladomiu and Rosell 1997).
Farmers were offered the possibility of cutting water use by 50%, 70% or 100%, and
compensated accordingly. Most farmers chose the second option, receiving subsidies
in the order of 300€/ha. Apparently, payments up to 420€/ha were made in some cases
(Lopez Gunn 2003).
Aquifer levels recovered up to 10m after the 1991-1995 drought, raising optimistic
claims about the subsidies policy (Menendez 2001). However, while it appears clear
that the AEP contributed partly to aquifer recovery, some authors remain somewhat
skeptical.
Heavy downpours during the 1996-1998 period are often seen as a more direct cause
of aquifer recovery, particularly since further AEP payments have not prevented water
table drawdowns in ensuing years. In addition, some authors note that adhesion to
AEP subsidies did not necessarily imply water savings in all cases. The 50%, 70% and
100% options were calculated with respect to an average water consumption of
17

Farmer income losses associated to pumping restrictions in the early 1990s were in the order of 46M€,
equivalent to 356€/ha for an estimated surface of 130,000ha (Viladomiu and Rosell 2002).
18
The AEP is funded mostly by the EU, with some contributions on the part of Spain’s Ministry of
Agriculture (12.5%) and the Department of Agriculture and the Environment of Castilla-La Mancha’s
regional government (12.5%) (Olmedo 2002).
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4,200m3/ha/yr. Parallel pumping restriction plans ran simultaneously to the AEP, and in
some cases limited the allowed water consumption to farmers to a significantly smaller
volume. Therefore, adhering to the AEP meant more available water resources for
some farmers (Viladomiu and Rosell 2002).
Moreover, farmers owning dry wells (particularly those whose farms are located
towards the edges of the aquifer) had theoretical groundwater rights but no real access
to groundwater resources. It is sometimes argued that these would have been quick to
apply for economic compensation in exchange for a fictitious cut on water use (Lopez
Sanz 1996 and 1997, Viladomiu and Rosell 2002). Finally, Carrasco (2002) points out
that the AEP achieved temporary water savings, rather than lasting changes in the
area’s irrigation sector.
Reforms associated with the 1998 and 2003 renewals of the AEP seemingly caused
farmers (particularly large land-owners) to detach their land from the programme. It is
estimated that out of the 85,000ha under the AEP in the mid1990s, only about
20,000ha remain today (see 3.5.2).
The Tajo-Segura water transfer
A mention should be made to the Tajo-Segura water transfer, operational since the
1970s. The 300km transfer currently links the Tajo and Segura basins through UGB
territory, and presents a nominal conveyance capacity of 1,000Mm3/yr. The maximum
volume that can be legally transferred within a single year is however restricted to
600Mm3, and the average conveyance is in the order of 300Mm3/yr (Gascó et al 2004).
In the late 1980s, the transfer was identified by the water administration as a transitory
solution to keep Las Tablas de Daimiel National Park ‘alive’. Thus, Tajo-Segura flows
(up to a yearly 30Mm3) have been diverted into the park since 1989 in order to ensure
some degree of flooding.
This measure did not only serve an environmental purpose, but was also intended a
means to mitigate conflicts between farmers and conservationist groups. However, the
end result was somewhat different. Though theoretical ‘winners’, conservationists still
claim that quality issues may cause transferred water to impact wetlands negatively. In
addition, diverting Tajo-Segura flows to Las Tablas de Daimiel has caused riverine
wetlands associated with the Gigüela river to disappear (De la Hera et al 2002, De la
Hera 2002). The total loss is seemingly equivalent to Las Tablas de Daimiel National
Park in terms of wetland area.
Parallel to this, UGB farmers are increasingly disputing the rights of the Segura basin
to receive transfer flows (see 3.12). Their claims has been the subject of a heated
political debate between current recipients of the transfer (represented by the Murcia
and to a lesser extent Valencia autonomous governments) on the one hand, and
Castilla-La Mancha on the other.
Overall, social conflicts between farmers, conservationists and the RBA have led to a
widespread sense of mistrust. A direct consequence of this is the current lack of
transparency over water data in the UGB. No reliable estimates seem to exist as to
irrigated surface, number of wells or groundwater pumping (see 3.5.2).
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The future
While the system has not collapsed, it is generally accepted that the current state of
affairs in the Mancha Occidental aquifer is unsustainable19. As a result, the 2001
National Water Plan demanded that a special plan should be implemented for water
resources management in the UGB within that year.
The first draft of the plan came out almost two years later (early 2004), but was
rejected after public consultation and changes in Spain’s central government. A set of
guidelines for a new draft became public in July 2005, and it is expected that the new
plan will come out for public consultation before 2006.
As the Water Framework Directive looms over future water policy, uncertainties such
as the impacts of a new CAP, EU’s preferential agreements with Magreb countries, or
a hypothetical entrance of Turkey in the EU may heavily conditition UGB development.
Identifying the more resilient aspects of the system within this context, as well as its
key drivers for change, is essential to evaluate potential future scenarios and to devise
a sustainable (and adaptive) water policy. However, this necessarily requires an effort
in terms of transparency from all stakeholders.
Figure 2 overleaf provides a historical overview of the issues discussed in this section.
The figure refers specifically to the Mancha Occidental aquifer, the most significant in
the UGB from the hydrological, social and economic points of view (see 3.3 and 3.4).

19

Sustainability is a manifold concept still subject to debate. A series of theoretically unsustainable
practices may end up triggering sustainable development in some cases (Price 2002). In this particular
case, unsustainable means that aquifer withdrawals currently exceed renewable resources. As shown by
Custodio (2002), this perception may lead to simplistic interpretations.
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Figure 2. Historical evolution of water events in the Mancha Occidental aquifer (UH 04.04). Water table
levels measured at Guadiana RBA piezometer 2029.4.0011 (Martinez-Santos, forthcoming).
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3.1 Physical geography
The Upper Guadiana basin (UGB) spans about 16,000km2 of the southeastern part of
Spain’s Central Plateau. Half of this surface is located within the province of Ciudad
Real, while three other provinces of the Castilla-La Mancha Autonomous Community
(Cuenca, Toledo and Albacete) account for the rest.
Natural limits to the UGB are the Altomira range to the north, the Toledo range to the
west, the Albacete plain to the east and the Campo de Montiel plateau to the south
(see map in the annexes). El Vicario dam is generally taken as the southwestern limit
to the system.
Rolling plains dominate a landscape where no well-defined natural drainage networks
exist. Aquifer formations abound, and the interactions between surface and
groundwater bodies are highly significant (as well as complex).
UGB hydrological settings result in the existence of approximately 250km2 of wetlands,
some of which were declared Biosphere Reserve by UNESCO in 1980. Some others
are currently protected by the RAMSAR Convention (De la Hera 2002). The main
wetlands of the system are Las Tablas de Daimiel National Park (1,000-2,000ha in
undisturbed conditions) and the Lagunas de Ruidera (3,500ha).
As it will be shown further on, groundwater is the key water resource in the UGB. For
working purposes, scientists and managers alike often refer to the area’s
hydrogeological units (UHs) as shown in Table 1.
Table 1. Hydrogeological units of the UGB.
Hydrogeological Unit (UH)
04.01
04.02
04.03
04.04
04.06

Name
04.01 Sierra de Altomira
04.02 Lillo-Quintanar
04.03 Consuegra-Villacañas
04.04 Mancha Occidental
04.06 Campo de Montiel

2

Surface (km )
2,951
1,072
1,409
5,261
2,791

A Hydrogeological Unit (UH) is essentially a legal figure established to facilitate
administrative tasks in aquifer management. Individual UHs are defined by River Basin
Plans and may refer to one or more aquifers (IGME 1999). In most cases, Spain’s
RBAs have adopted UHs as suggested by the Geological Survey of Spain. UH limits
are currently being revised in order to adapt them to the requirements of the Water
Framework Directive.

3.2 Climate
The UGB presents a continental Mediterranean climate where temperatures range
widely (reaching over 40ºC in summer and dropping as low as –10ºC in winter).
Average temperatures in January and July are 5ºC and 25ºC respectively, whilst
insolation ranges between 2,600 and 2,900 hours a year.
The UGB is one of Spain’s driest areas, with an average rainfall of 415mm/yr.
Precipitation phenomena are often heavy, localised and sporadic, and significantly
more abundant during spring and autumn. Summer months are particularly dry (Figure
3).

12

Figure 3. Relationship between average monthly rainfall and temperature in Las Tablas de Daimiel
National Park (1904-2002 period). The area presents a continental Mediterranean climate, with hot dry
summers and temperature and rainfall values close between themselves and to the average for the
remaining part of the year (Martinez-Santos et al 2004).

At the macro scale, unusually wet periods alternate with long droughts, which often
expand over several years. Overall, dry periods tend to last longer while wet ones are
usually shorter and significantly more intense. Figure 4 provides an overview of the
evolution of rainfall in Las Tablas de Daimiel in the recent past.

Figure 4. Cumulative deviations from the average yearly rainfall in Las Tablas de Daimiel National Park
between 1976 and 2002. Modified from Martinez-Santos et al (2004).

Average yearly runoff is 30mm, Spain’s lowest for catchments and sub-catchments
comparable in size (De la Hera 2002). Potential evapotranspiration has been
calculated by Penman’s method to be between 950mm/yr and 1250mm/yr, while real
evapotranspiration is, on average, between 330mm/yr and 400mm/yr (Martínez Cortina
2002).
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3.3 Water resources and hydrology
The UGB’s water regime is characterised by a strong and complex interaction between
surface and groundwater bodies.
UGB surface water resources in the UGB are subordinated in importance to
groundwater resources. While the former are under direct control of the Guadiana RBA
(and do not seem to pose any major difficulties from the management point of view),
the later are partly beyond the RBA’s control, and present significant uncertainties.
Aquifer knowledge is only adequate to an extent.
3.3.1

Surface water

Hydrographical network
Under natural conditions, UGB rivers present a significant degree of interaction with
aquifers, switching between losing and gaining behaviour both along their courses and
with time.
Figure 5 shows some of the most relevant surface water features of the UGB. The
main tributaries of the Guadiana river in the UGB are Záncara, Cigüela and Alto
Guadiana. The first two run along low-permeability formations, and thus present
irregular flows, heavily dependent on rainfall events. The Alto Guadiana stems from a
karst aquifer (Campo de Montiel), and drains permeable materials. Hence, it presents a
stable baseflow until it reaches the Mancha Occidental aquifer, where it gradually
infiltrates and eventually disappears. Surface water is ultimately collected by El Vicario
dam (33Mm3 storage capacity), just downstream Las Tablas de Daimiel National Park.
Surface water infrastructures
It is estimated that El Vicario dam received an average 400Mm3/yr for the 1940-1995
period. Out of that volume, approximately 70% corresponds to baseflow from the area’s
aquifers, a percentage that increases in dry years (Young 1996, Martinez-Cortina
2002).
Peñarroya dam, built in the 1960s, collects excess water from the Lagunas de Ruidera
and from the Campo de Montiel aquifer. The dam is located upstream the Alto
Guadiana river and presents a storage capacity of 50Mm3.
There are another two small dams in the UGB: Vallehermoso (7Mm3) located in the
Azuer river, and Puente Navarro (2Mm3), whose function strictly environmental and
related to the welfare of Las Tablas de Daimiel National Park. Finally, there are several
other dams under study (CHG 2001). All dams in the UGB are managed by the
Guadiana RBA.
An important feature in the area’s surface water resources is the Tajo-Segura transfer,
operational since the late 1970s. Until recently, the transfer’s only input to the UGB was
limited to 30Mm3/yr (with a maximum 60Mm3 over three years). This volume was
almost exclusively destined to meet the environmental needs of Las Tablas de Daimiel
National Park. The rest of the transfer’s 300Mm3/yr average conveyance is received by
neighbouring Segura basin. These figures may change in the near future (see 3.12).
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Figure 5. Surface water features of the UGB (Martinez-Cortina 2002).

Dropping groundwater levels have led UGB farmer lobbies and regional authorities to
identify the Tajo-Segura transfer as a potential means to solve their water problems.
Their argument is based on a geographical/administrative premise: both the transfer
uptake (Upper Tajo basin) and the UGB are located within Castilla-La Mancha
autonomous region (while the Segura basin is located mostly within the Murcia
autonomous region). Under this administrative division, Upper Guadiana farmers feel
they have a right to claim ‘Mancha water for Mancha people’. Segura farmers (and
authorities), currently on the receiving end of the transfer, object strongly to this
argument (see 3.12). While the final outcome of such controversies remains unclear,
for the moment it seems that the 2005 National Water Plan has approved a diversion of
60Mm3 from the transfer for Upper Guadiana urban supply.
3.3.2

Groundwater

Hydrogeology in the UGB is naturally characterised by a high interrelation between
surface and groundwater bodies. Dynamic equilibrium between surface water pockets
(small depressions) and the underlying aquifers results in a series of lagoons and
wetlands of unique ecological value (Martínez-Cortina 2002, De la Hera 2002).
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Aquifer geometry and hydrogeological parameters are yet to be accurately determined.
However, there seems to be little doubt about the UGB’s mechanisms of groundwater
flow, even if heavy pumping currently conditions aquifer dynamics (Cruces and
Martínez-Cortina 2000).
Hydrogeological Unit 04.04
As stated before, the UGB is divided in five hydrogeological units (UH): Sierra de
Altomira (UH 04.01), Lillo-Quintanar (UH 04.02), Consuegra-Villacañas (UH 04.03),
Mancha Occidental (UH 04.04) and Campo de Montiel (UH 04.06). These account for
an approximate surface of 16,000km2.
With 5,500km2, the Mancha Occidental unit is central to the whole system, not only
from the hydrogeological viewpoint but also in terms of population and economic
activity (see 3.5). Therefore, this section focuses particularly on this hydrogeological
unit20.
Table 2 provides a geological overview of the Mancha Occidental aquifer. Although
geological boundaries and interactions are complex, the Mancha Occidental aquifer is
known to be fed by the Sierra de Altomira and Campo de Montiel units at an
approximate rate of 10Mm3/yr and 50Mm3/yr respectively. The Mancha Occidental
aquifer is in contact with the Mancha Oriental unit (Jucar river basin) along the eastern
border (Martínez-Cortina 2002). The divisory shifts with time depending on piezometric
variations. Towards the southwest, the Mancha Occidental aquifer is enclosed by
impervious materials. Maximum aquifer thicknesses are observed in the central areas,
while permeable formations are thinner towards the edges.
Main water inputs to Mancha Occidental aquifers are rain and lateral flow from other
units. Infiltration from surface water bodies also plays a part when river levels are
above the water table. In some areas, the jurassic/cretacic aquifer presents a higher
piezometric level than the pliocene/miocene one, and thus recharges it from below.
Input parameters are often difficult to calculate, and estimates vary significantly.
In natural conditions, aquifer outputs include spring dicharge (particularly through the
Ojos del Guadiana springs, dry since 1983), and evapotranspiration from the
unsaturated zone (as well as from rivers and wetlands). This later parameter is
particularly difficult to quantify, as flooded surface in wetlands varies significantly from
year to year and no direct measures of evapotranspiration exist.
Table 2. Geological overview of the Mancha Occidental aquifer (Martínez-Cortina 2002).
UH04.04

Upper aquifer

Materials

Thickness (m)

Transmissivity
2
(m /d)

Storage
Coefficient

Pliocene/
Quaternary

Detritic

Up to 60

<500

0.01-0.1

Upper Miocene

Limestones and
marls

Up to 200

Up to 20,000

0.015-0.05

Geology

Intermediate aquitard
Upper Cretacic
Lower aquifer

Jurassic
Lower Jurassic

Limestones
Oolithic
limestones
Dolomites

25

200-5,000

60

6,000

60

500-5,000

-3

10 -10

-4

20

Groundwater abstraction in Sierra de Altomira, Lillo-Quintanar and Consuegra-Villacañas UHs is barely
significant. The first presents a hilly topography which restricts agricultural activity to small valleys, while
water is frequently brackish in the other two (Acreman (ed) 2000a).
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Figure 5 shows a geological cross-section of the Mancha Occidental aquifer (Garcia
Rodriguez and Llamas 1992). Groundwater flow is observed to follow a westward
trend, from the recharge areas (Campo de Montiel plateau) to the main discharge zone
(Las Tablas de Daimiel National Park and surroundings). The 1972 water table can be
considered quasi-natural, with infiltrating rivers (Azuer, Alto Guadiana and Zancara)
and springs (Ojos del Guadiana and to the west of Villarrobledo). Overall, the water
table was significantly below the surface, a significant explanation for the region’s
typically dry landscape. An exception to this rule were several depressed areas
(particularly in the Daimiel area), where surface water, groundwater or interaction of
both often resulted in permanent wetlands. Aquifer discharges were concentrated in
the Ojos del Guadiana springs and Las Tablas de Daimiel, as well as along river
courses and other wetlands.

Figure 6. Geological cross section of UH04.04. Modified from Garcia Rodriguez and Llamas (1992)

The 1992 water table corresponds to a highly disturbed condition. Intensive
groundwater use for irrigation, particularly in the late 1980s, significantly modified the
system. An average decline of 30m in piezometric levels (1980-1992) have dettached
the aquifer from surface water bodies in many areas. A considerable share of the
area’s wetlands have dissapeared as a result. In addition, flow dynamics have
changed. Groundwater does no longer flow westward, but rather towards the centre of
the aquifer (where the main pumping cones are).
Under natural conditions, UGB evapotranspiration from the water table amounted to
175Mm3 (125Mm3 of which took place in the Mancha Occidental aquifer). Coinciding
with the disappearance of wetlands (see 3.6), evapotranspiration values have
decreased dramatically to 50Mm3/yr during the 1990s (only 10Mm3 in the Mancha
Occidental aquifer). As a result, renewable aquifer resources have increased from 260300 Mm3/yr under natural conditions to 385-425Mm3/yr in the current situation (Bromley
et al 2001, Martínez-Cortina 2002). This is because aquifer resources that would
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otherwise be lost to the atmosphere are currently too deep to evapotranspire, and can
be used instead by the human being.
As stated at the beginning, heavy pumping has been the main aquifer output for the
last two decades. It is estimated that the current groundwater storage depletion
(induced mostly by pumping for irrigation) only in UH04.04 amounts to 3,000Mm3.
Uncertainties in UH04.04 pumping outputs
Table 3 shows Guadiana RBA estimations for groundwater pumping in UGB aquifers
(CHG 2005a). While the RBA probably offers the most reliable pumping estimates,
these should still be approached with some care.
Table 3. Groundwater resources in the UGB (CHG 2005a).
Infiltration:
rain +
rivers
3
(Mm /yr)

Infiltration:
excess
irrigation
3
(Mm /yr)

Tranferences
Tranferences
from other
to other units
21
units
3
(Mm /yr)
3
(Mm /yr)

GW
pumping*
3
(Mm /yr)

UH

Geology

Surface
2
(km )

04.01

Jur-CretTertiary

2,951

135

0

-

10

20

Tertiary

1,072

26.6

-

-

-

12

1,409

15

2.1

-

-

20.3

5,261

260

20**

60

-

200

2,791

126

-

-

40

35

04.02
04.03
04.04
04.06

Camb-TertPlio Q
Mesoz-TertPlio Q
Jur-CretPlio Q

Salinity
(ppm)
2103300
3005300
2103300
1806210
2003500

*Data from different years (depending on available information).
**According to the source, these ‘cannot currently be considered resources’.

Take for instance UH04.04, for which the RBA estimates total pumping at 200 Mm3/yr.
This figure is undated, and therefore difficult to interprete. It may refer to pumping in the
mid1990s (or perhaps to this day, but only taking into account legal wells with metering
devices). The RBA itself provides a different estimate in the document of guidelines for
the new Upper Guadiana water plan (348Mm3 for the year 2003) (CHG 2005b).
Official measures applied in the 1990s, together with a switch towards more waterefficient crops (see 3.5.2) may have contributed to reduce pumping in recent years.
Within this context, it seems plausible that today’s withdrawals could total below 1988’s
all time maximum (570Mm3)22. Nevertheless, the 348Mm3 estimate is also burdened
with some uncertainty, since it is calculated indirectly from estimated irrigation
requirements per crop and legalised irrigation surface23. Moreover, this figure also
ignores the existence of a significant number of illegal wells (Table 4).
Water table monitoring suggests that pumping still exceeds renewable aquifer
resources. A recent report states that UH04.04 water table levels have been observed
to drop at an approximate average rate of 1-2m/yr over the last five years (IGME 2004).

21

Lateral flows from from UH 04.01 and 04.06 only total 50Mm3, whereas UH04.04 receives 60Mm3/yr.
The source (CHG 2005a) does not state where the missing 10Mm3 come from. Other chapters of the same
3
3
report state that UH04.06 yields 50Mm /yr, so it is plausible that the 40Mm /yr figure may be a
typographical mistake.
22
Although it is generally recognised that all-time maximum pumping took place around 1988, estimates
for that year often differ. For instance, Carrasco (2002) reports 623Mm3, while Varela et al (2002) and
Martínez-Cortina (2002), based respectively on data from the Regional Department for the Environment
3
3
and the RBA, quote withdrawals at 570Mm . Acreman (ed) (2000b) establishes this figure over 650Mm .
23
Irrigation surface poses another considerable uncertainty in UGB water data (see 3.5.2).
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Table 4. UGB inventory of wells (modified from CHG 2005b, p42)
Hydrogeological Unit (UH)
04.01 Sierra de Altomira
04.02 Lillo-Quintanar
04.03 Consuegra-Villacañas
04.04 Mancha Occidental
04.05 Ciudad Real
04.06 Campo de Montiel
04.99 Outside Uhs
Total

Legal wells
464
381
1,796
16,719
1,940
468
5,018
26,786

Total Inventoried wells
5,012
4,756
9,646
39,636
7,195
2,693
18,907
87,845

The only thing for certain is that UGB pumping estimates are currently inaccurate.
Given the relative importance of this item in the overall UGB water balance, a
consensus as to how much water is withdrawn yearly from the aquifer is still a must for
adequate water management24.

3.4 Socio-economic data
With an approximate surface of 16,000km2, the Upper Guadiana basin was home to
about 440,000 people in 1991, and to nearly 500,000 in 2003 (CHG 2005a). Average
population density is 26 inhab/km2, significantly below Spain’s 78 inhab/km2. The
Upper Guadiana basin comprises 140 municipalities, four of which are home to 20,00030,000 people, and seven to 10,000-20,000. Large urban agglomerations are absent in
an region where most people live in municipalities with population density below
150inhab/km2. In view of these parameters, and according to OECD criteria, the UGB
is classified a rural area (Viladomiu and Rossell 2002, OECD 1996).
The UGB presents a fairly young population, 21% of which is under the age of 16. This
figure is comparable to the country’s average, and slightly higher than Castilla-La
Mancha’s regional average. The number of people over 65 represents about 17% of
the population (significantly lower than other rural areas of Spain). Population growth
as been sustained in the last decades, although it has slowed down in the 1980s and
the first half of the 1990s (Martínez-Cortina 2002, Olmedo 2002).
The Mancha Occidental aquifer (UH 04.04) is home to about two thirds of the UGB
population (35 inhab/km2), and encompasses all main population centres. Together
with the Toledo area, UH04.04 is considered the most dynamic area of Castilla-La
Mancha in terms of population and economy.
By 1997, per capita income in the UGB was 85% of Spain’s average, and 65% of the
European average (Eurostat 1997). Thus, under objective one of the EU’s structural
funds (promoting the development of regions where per head GDP is below 75% of the
EU average), the UGB has until now been on the receiving end of European subsidies.
In 1991, agriculture accounted for over 21% of the employment in the UGB, a
percentage similar to the industry and building sectors (Martínez-Cortina 2002). This
percentage is significantly higher in some areas of the UGB. For instance, in the year
2000, agriculture made up for approximately 38% of UH04.04 employment (60% in
some municipalities) (Olmedo 2002).
Agricultural employment has nevertheless been in constant decrease in recent times
(see Tables 5 and 6), while employment increase in other sectors has been higher than
Spain’s average.
24

Results from WP3.4 Stakeholder Meeting #1 (Upper Guadiana) of the NeWater project (Madrid, Spain,
October 6, 2005), confirm this conclusion (NeWater 2005).
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Notwithstanding this, a significant industry is linked to agricultural practices in the UGB
(Martínez-Cortina 2002). In UH04.04, for instance, wineries, food (particularly meat and
cheese), electricity, pumps, well-drilling and irrigation system industries rely heavily on
agricultural practices (Olmedo 2002).
Table 5. Employment and GDP per economic sectors in Spain, Castilla-La Mancha and selected UHs of
the Upper Guadiana area, year 1991 (Martínez Cortina 2002).
Sector
Spain
Castilla-La Mancha
Ciudad Real
UH04.04
UH04.06

Agriculture
Employment
% GDP
10%
5%
16%
9%
16%
10%
44%
Unavailable
51%
Unavailable

Industry
Employment
% GDP
31%
33%
35%
36%
36%
42%
24%
Unavailable
24%
Unavailable

Services
Employment
% GDP
59%
62%
49%
55%
48%
48%
32%
Unavailable
25%
Unavailable

The UGB industrial sector has experienced a sustained grownth in recent years (from
24% in 1991 to 26% in 2000). The tourist industry still presents a low degree of
development, despite the area’s excellent communications with important population
nuclei and tourist destinations (Madrid, Valencia, Murcia and Andalucia).
Table 6. Employment economic sectors in Spain, Castilla-La Mancha and UH04.04, year 2000 (Olmedo
2002).
Sector
Agriculture
Industry*
Services

UH04.04
38%
26%
36%

Castilla-La Mancha
10%
35%
55%

Spain
7%
31%
62%

*The building sector is included within ‘industry’, and accounts for 14%, 15% and 11% of the total
respectively).

In summary, the UGB is characterised as a rural territory (low population density,
absence of large urban concentrations), endowed with some significant population
nuclei and certain dynamic features (population growth, youth, employment increase in
non-agricultural sectors, good transport network). Agriculture maintains a strong (if
decreasing) presence in the area alongside the industry and building sectors, thus
ensuring a fairly diversified and dynamic economy (Viladomiu and Rossell 2002).

3.5 Water demands
3.5.1

Urban supply and industrial uses

Save for a few small exceptions, industrial areas in the UGB are not isolated from
population nuclei, and are supplied by the municipal network. Therefore, both industrial
and urban supply will be dealt with jointly.
Groundwater resources are particularly important from the social point of view, catering
for most of the UGB’s urban water supply (serving 75% of the population (CHG
2005b)). Exceptions to this rule are some municipalities, like Tomelloso and
Argamasilla de Alba, which depend on surface water resources.
For the whole UGB, the joint water demand of urban supply and industrial uses is
approximately 51Mm3/yr (43Mm3/yr and 8Mm3/yr respectively) (CHG 1996). These
figures present a low degree of uncertainty, and are hardly significant in comparison
with irrigation uses (several hundred Mm3/year). Gascó et al (2004) estimate that
groundwater withdrawals for urban supply currently amount to only 2-4% of those for
irrigation.
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UH 04.04, home to about two thirds of UGB population, is the main urban water
consumer. Existing data (SGOP 1991, CHG 1995) shows water uses for urban supply
to have increased, albeit very slowly, between 1981 (25Mm3/yr) and 1995 (31Mm3/yr).
Extractions for urban water supply in other UHs are small in comparison. Only one of
them seems to exceed 5Mm3/yr despite depending almost totally on groundwater
resources (Martinez-Cortina 2002).
Therefore, although highly relevant from the social and political viewpoints, urban and
industrial water supply acount for below 5% of the UGB water uses. Irrigation caters for
the rest.
3.5.2

Irrigation

The tragedy of the Commons
Over the last two or three decades, UGB groundwater pumping for irrigation seems to
have followed the ‘tragedy of commons’ pattern25 outlined by Hardin (1968).
This author described the situation of a pasture that is open to all herdsmen and where
no rules of access or use have been established. Acting rationally, each herdsman is
motivated to add more cattle to the pasture because he reaps the benefits of his
animals but shares only a part of the costs resulting from overgrazing. The final result
is the destruction of the pasture. All users act rationally to maximize their individual
utility function without any regard for the common good. There is no incentive to
moderate consumption since other users will consume whatever one fails to
appropriate. The result of this behavior is the overexploitation and potential destruction
of the resource26 (Hernandez-Mora 2002).
Private groundwater ownership first, and the implications of 1985 EU’s Common
Agricultural Policy and the 1985 Water Act later (see 3.0), acted as a catalyst for real
‘pumping wars’ in the UGB during the 1980s and 1990s. As a result, yealry
groundwater withdrawals often exceeded the UH04.04’s average renewable resources
(320Mm3/yr according to CHG 2005b). Figure 7 provides pumping estimates for the
1974-2003 period.

25
According to chapter 7 (p13) of the RBA’s reports for Art 5 and 6 of the WFD, total legal rights over
3
groundwater (not necessarily actual pumping) only in UH04.04 amount to about 685Mm /yr (urban supply
3
caters for 11Mm /yr) (CHG 2005a). This contrasts with the aquifer’s estimated 320 Mm3/yr renewable
resources.
26
As stated in the early stages of this report, aquifer overexploitation is a complex and manifold concept.
Custodio (2002) provides a thoughtful analysis in this regard. In the case of the UGB, this ‘destruction of
the resource has not taken place’ (save for environmental impacts). Nevertheless, an in-depth technical
study is lacking in regard to the potential consequences of future pumping scenarios.
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Figure 7. Estimated groundwater withdrawals in UH04.04 for the 1974-2003 period (based on Martínez27
Cortina 2002, Olmedo 2002 and CHG 2005b) .

Since the late 1960s, 150,000-250,000ha have come under groundwater irrigation in
the area. Despite the inherent difficulties in quantifying pumpage (see 3.3.2), it is
estimated that irrigation currently accounts for 90-95% of the UH04.04 total
groundwater abstractions (Carrasco 2002, Gascó et al 2004), which in turn accounts
for 90% of the UGB’s groundwater withdrawals (Acreman (ed) 2000b). Surface water
based irrigation is hardly significant in comparison (12,000ha with a total use of
90Mm3/yr (CHG, 2001)). Therefore, groundwater irrigated agriculture is considered the
key to water resources management in the UGB28.
Uncertainties in regard to irrigation data
Pumping and illegal wells29 (see 3.3.2) do not constitute the only significant uncertainty
in relation to irrigation data. Total irrigation surface and water consumption per crop
estimates are also less than accurate.
As shown in Table 7, groundwater abstraction may be estimated indirectly from
irrigated surface (provided that yearly water consumption per crop and hectare are
known). Remote-sensing campaigns have been undertaken in an attempt to attain a
reliable estimate of the total irrigated area. However, satellite techniques seem still
unable to identify certain crops (namely vineyards), and their results are therefore
incomplete (C Delgado, Guadiana RBA, pers. comm. May 2004). In addition, irrigation
requirements per crop depend heavily on rainfall, and may vary considerably from year
to year.
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These estimates are based on official data, it is therefore likely that they underestimate the actual
magnitude of pumping.
28
Groundwater withdrawals for irrigation do not only influence water policy from the quantitative point of
view, but also quality-wise (particularly due to the use of agro-chemicals (IGME 2004)).
29
The problem of illegal wells is not restricted to the Upper Guadiana basin. Spain’s central government
has put into practice a series of nation-wide measures in order to regulate the uncertain legal status of
hundreds of thousands of wells. The 66M€ ARYCA programme came first (1995). Funding was seemingly
too limited and it seems that the program fell short of the objectives (Villarroya 2000, Hernández-Mora
2002). In 2002, the Ministry of the Environment launched a new initiative: the 155M€ ALBERCA
programme. In the view of some authors, this appears an interesting step forward, although one that is
probably insufficient in terms of scope (Fornes et al 2004).
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Table 7. Irrigated surface, water consumption per crop and pumping estimates in the UGB for the year
2003 (CHG 2005b)
Crop
Barley
Wheat
Other winter cereals
Melons
Garlic
Paprika
Other horticultural
Maize
Alphalpha
Sugar beet
Potato
30
Vineyards
Olives
Other tree crops
Total/Avg
32

* SIAR

Irrigated Surface
CAP (ha)
46,565
10,886
5,608
10,186
2,824
784
10,493
4,463
2,033
1,260
915
42,604
1,576
210
140,407

Irrigation dose
3
(m /ha/yr)*
2,690
3,342
2,800
4,802
3,216
5,796
5,000
8,117
7,500
8,025
6,830
1,516
2,153
3,231
3,054

Total water use
3
(m )
125,259,850
36,377,383
15,702,400
48,915,024
9,081,984
4,544,064
52,465,000
36,226,171
15,247,500
10,111,500
6,249,450
64,601,865
3,393,128
678,510
428,853,830

Total water use per
3
type (Mm )
177,340

115,006

67,835

68,674
428.9
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estimates

Since it is restricted to legal figures, Table 7 only provides an underestimate of
groundwater pumping and irrigation surface. According to the report whence this table
was taken, total irrigated surface in the UGB in 2003, estimated by means of satellites,
was 226,885ha (CHG 2005b)).
In addition, legal wells do not always have gauging devices. Therefore, pumping is
estimated indirectly based on an average irrigation dose per crop (CHG 2005b, p7). As
shown in Table 8, this incorporates some degree of uncertainty.
Table 8. Estimated water needs per crop (*).
3

Irrigation requirements (m /ha/yr)
a
Olmedo (2002)
CHG (2005b)
Gascó et al (2004)
Barley
2,690
2,759 / 4,180
Wheat
3,342
2,842 / 4,306
Melons
5,100
4,802
4,553 / 5,887
Garlic
2,500
3,216
3,557 / 5,389
Paprika
5,796
5,895 / 7,656
Maize
8,000
8,117
5,174 / 7,839
Alphalpha
9,000
7,500
5,981 / 9,345
Sugar beet
8,000
8,025
6,049 / 9,165
b
Potato
6,000
6,830
4,877 / 7,503
c
Vineyards
1,500
1,516
2,359 / 3,370
Olives
1,500
2,153
3
Average (m /ha/yr)
5,200
3,054
4,404 / 6,464
(*) Olmedo was president of the General Community of Irrigators of UH04.04; CHG is the River Basin Authority; and
Gascó et al are scientists from various universities (part of the international commission of experts who assessed the
viability of the Tajo-Segura water transfer).
a
Quantities refer to effective/gross irrigation needs (while the other two sources do not specify, it is highly likely that they
refer to gross water consumption). Estimates are subject to a variability of 20%
b
This source provides two estimates: ‘medium potato’ (values shown) and ‘late potato’ (3,988/6,135)
c
According to the source, tree crops often follow a regime of ‘controlled irrigation deficit’, based on timing in relation to
3
climate constrains. In these conditions, vineyard water needs oscillate between 2,000 and 2,500m /ha/yr. It is also worth
a mention that vineyard varieties may present notably different needs.
Crop

Data uncertainties may also relate to the differences between estimations from
difference sources, different criteria in dealing with data, conceptual mix-up, and most

30
Vineyards pose a significant uncertainty in terms of water consumption. First because water
consumption seems to vary significantly depending on vineyard variety. And second, since in the last two
decades vineyards have gradually ceased to be dryland crops to come under irrigation (Table 13). This
adds to the difficulties inherent to satellite detection.
31
Bearing in mind that 2003 AEP water savings were approximately 85Mm3 (28,000ha) official pumping
3
3
estimates amount to 344 Mm in the whole UGB (rather than 428.9 Mm ) (CHG 2005b).
32
SIAR: Sistema de Información Agroclimática para Regadío (Agroclimatic Information Systems for
Irrigation).
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importantly, a generalised lack of transparency that stems from overall mistrust among
stakeholders.
In order to illustrate this point, let us take another look at RBA estimates for irrigated
surface (Table 9). The RBA webpage (CHG 2001), currently states that there are
127,000 groundwater irrigated hectares only in the Ciudad Real province, while a
further 18,000ha exist in Albacete, 14,000ha in Cuenca and 4,000ha in Toledo, for a
total UGB irrigation surface of 163,000ha (probably minus a few thousand, since
Ciudad Real is partly outside the UGB). This figure differs from the report prepared by
the Guadiana RBA for article 5 of the EU’s Water Framework Directive (CHG 2005a,
chapter 2, p48), which states that in the whole of the Guadiana basin (upper and lower)
there is a grand total of 128,473 groundwater irrigated hectares. Meanwhile, the
guidelines for the implementation of the new Upper Guadiana water plan report that,
according to satellite images, 226,885ha were under irrigation in the UGB during 2003
(CHG 2005b).
Table 9. RBA estimates on groundwater irrigated surface
Source report*
Irrigation surface
Comments
CHG 2001
163,229ha
Only Upper Guadiana basin (Castilla-La Mancha)**
CHG 2001
195,121ha
Whole Guadiana basin
CHG 2005a
128,473ha
Whole Guadiana basin
CHG 2005b
180,000ha
Only Upper Guadiana basin (legal)
CHG 2005b
226,885ha
Only Upper Guadiana basin (total)
* Simultaneously online in different sections of the Guadiana RBA website (October 2005).
** Obtained by adding Guadiana basin irrigation surface in Albacete, Cuenca, Toledo and Ciudad Real provinces. As
Ciudad Real extends beyond the UGB, this figure is almost certainly an overestimate.

Therefore irrigation data may vary widely even according to the same source of
information (in this case, the River Basin Authority). An irrigation inventory analogous
to the one carried out in neighboring Andalusia about ten years back (Vives 2003)
appears a desireable step towards more adequate groundwater management in the
UGB.
Table 10 shows land property distribution in the two UGB hydrogeological units labelled
legally as ‘overexploited’ (UHs 04.04 and 04.06). Land property is widely distributed,
with a significant presence of small to medium-size farms. In this context, any pumping
restrictions, if strictly enforced, are likely to be felt at the family scale, and can therefore
be a potential cause of social unrest. This may provide another partial explanation
behind the current lack of clear water data in the UGB.
Table 10. Average farm size in the main UGB aquifers (Hernandez-Mora 2002)
UH

Surface area (km )

Legal irrigated
surface (ha)*

UH04.04

5,500

133,149

UH04.06

2,500

4,113

2

Farm size
Surface (ha)
<5
5-20
20-50
50-100
>100

% Farms
44.0
32.0
12.0
4.2
1.8

<5
5-20
20-50
>100

52.0
28.0
9.0
11.0

* Surface inscribed in the RBA Registry by January 2001.

Effects of the Agro-Environmental Programme on water demands for irrigation
As stated in 3.0, the Agro-Environmental Programme (AEP) has been a significant
feature in the UGB’s recent agricultural practices.
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From the hydrological point of view, the AEP was essentially conceived as a means to
reduce groundwater withdrawals by means of compensatory subsidies. That is, farmers
were offered direct payments in exchange for voluntarily cutting down on water use33.
This served both an environmental objective (the recovery of wetlands such as Las
Tablas de Daimiel National Park) and a social one (ensure the subsistence of rural
population34).
Farmers who voluntarily chose to adhere to the programme, received direct payments
in proportion to water savings (Table 11). Thus, farmers had a choice whether to
reduce water consumption per hectare35 by 50% (compensation of 164€/ha), 70%
(271€/ha) or 100% (379€/ha) (MAPA 1997).
Table 11. Key features of the Agro-Environmental Programme (Viladomiu and Rosell 2002).
Option
50%
70%
100%

Available water
3
(m /ha/yr)
4,200
2,100
1,200
0

1993
156.3
258.4
360.6

Payments (€/ha)
1994-1997
164.1
271.4
378.6

1998
179.4
296.6
414.1

Table 12 provides official data on groundwater withdrawals and irrigated surface
between 1985 and 1997 (Varela et al 2002). Leaving aside, other factors that condition
actual irrigation data (namely, illegal wells), this table provides an insightful analysis of
the impact of agricultural/water policies in the UGB.
Table 12. Comparison of the effects of different policies on groundwater withdrawals and irrigation surface
(Varela et al 2002).
Policy

1985 CAP

Pumping Restriction Plans (^)

AEP

Year
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

Groundwater
3
withdrawals (m )
478
525
553
568
561
522
427
410
310
236
217
215
203

Irrigated surface (ha)
107,767
117,200
123,739
121,276
121,626
117,212
93,255
89,280
89,494
73,505
73,582
73,300
73,015

(*) Pumping restriction plans ran parallel to the AEP for the 1990-1997 period.

At least initially, it seems that the AEP was a success from the point of view of farmer
response. Viladomiu and Rosell (1997) point out that approximately 3,000 farmers had
adhered to the programme by 1997 (accounting for an approximate surface of
85,000ha (Figure 8). Apparently, groundwater withdrawals experienced notable cuts
(299Mm3, well in excess of the RBA’s 255Mm3 forecast).
Aquifer levels recovered up to 10m after the 1991-1995 drought, alleviating the area’s
groundwater storage deficit by approximately 1,750Mm3 between 1995 and 1999
(Mejías 2001) and raising optimistic claims about the subsidies policy (Menendez

33

Although not often mentioned, the AEP also established limits to agrochemical usage in proportion to
the each of the 50%, 70% and 100% options.
34
According to Viladomiu and Rosell (1997), approximately 8,000 farmers (corresponding to an
approximate irrigated surface of 120,000ha).
35
These refer to the average water use per hectare (4,200m3/ha/yr) (Viladomiu and Rosell 2002).
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2001). However, while the AEP may have contributed partly to aquifer recovery, some
authors remain skeptical (see 3.0).
Heavy downpours during the 1996-1998 period are often seen as a more direct cause
of aquifer recovery, particularly since further AEP payments have not prevented water
table drawdowns in ensuing years.
Moreover, it seems that adhesion to AEP subsidies did not necessarily imply real water
savings in all cases. These claims are based on the fact that the 50%, 70% and 100%
options were calculated with respect to an average water consumption (4,200m3/ha/yr).
In a good number of cases, the volume allowed by the AEP was significantly higher
than the allocated by pumping restriction plans, which means that for many farmers,
adhering to the programme actually became a way to overcome legal limitations to
groundwater withdrawal (Viladomiu and Rosell 2002).
In addition, farmers owning dry wells (particularly those located towards the edges of
the aquifer) had theoretical water rights but no real access to groundwater resources. It
is sometimes argued that these would have been quick to apply for economic
compensation in exchange for a fictitious cut on water use (Lopez Sanz 1996 and
1997, Viladomiu and Rosell 2002).

Figure 8. Irrigation surface adhered to the Agro-Environmental Programme for the 1993-2004 period
(COAG-IR 2005).

Carrasco (2002) argues that the advances made by the AEP in terms of water savings
are misleading (Table 13). The rationale behind this claim is that AEP was limited to
payments in exchange for water savings, and therefore did not contribute to lasting
structural changes in the area’s agricultural sector.
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Table 13. Irrigated surface adhered to the Agro-Environmental Programme and estimated water savings
for the 1993-1999 period (Carrasco 2002).
Year
1993
1994
1995
1996
1997
1998
1999

3

AEP surface (ha)
57,974
75,854
85,411
85,834
85,838
85,020
61,127

Water savings (Mm )
182
236
298
302
310
NA
NA

Finally the AEP has also been widely criticised for being public funding-intensive. Some
authors point at the potential interest of AEP-type of policies if coupled with an ecoconditionality component (Varela et al 2002, Varela and Sumpsi 1999).
Reforms associated with the 1998, and more so, with the 2003 renewal of the AEP
caused farmers (particularly large land-owners) to detach their land from the
programme. It is estimated that out of the 85,000ha under the AEP in the mid 1990s,
only about 20,000ha remain today (Figure 8).

Cropping patterns
Always bearing in mind the inherent uncertainties of UGB irrigation figures, some crop
distribution data is available. Table 14 provides an overview of irrigated crop patterns in
the UGB36.
Table 14. Irrigated crops in the UH04.04 attending to surface area (own elaboration with data from
Olmedo (2002) for the 1974-2000 period, based on official estimates; completed for 2003 with data from
CHG (2005b)).
Crop

1974

1982

1990

1991

1992

1993

1994

1995

2000

2003

Cereal

4,800

27,442

34,253

20,514

26,108

20,697

21,489

32,377

51,669

63,059

Maize

2,000

3,442

16,009

10,427

8,155

1,945

1,611

190

1,776

4,463

Pulses

500

601

1,066

130

310

590

3,870

4,027

6,874

Potato

2,000

2,196

1,901

274

531

322

264

574

1,114

915

Sugar beet

3,800

16,894

6,129

1,704

2,704

2,906

1,954

1,294

1,589

1,260

547

5,234

19,552

9,730

3,495

2,919

Sunflower
Alphalpha

8,000

11,843

13,543

5,705

5,874

4,229

2,401

1,067

2,494

2,033

Melons

4,800

11,473

18,259

3,471

6,654

6,175

5,398

6,225

11,051

10,186

Vineyards

8,500

19,463

25,911

15,620

17,292

26,000

25,000

48,935

38,486

42,604

1,427

1,576

2,991

9,750

14,408

14,665

30,789

34,356

Olive
Fallow
Other

16,734

14,311

(*) Save for 2003 (legal), it is unclear whether these figures refer to legal or total irrigated surface.

Leaving aside a noteworthy variability in crop distribution from year to year, certain
trends can be observed from the table. Perhaps the two most important ones relate to
water-intensive crops (maize and alphalpha) and water-efficient ones (vineyards).
Despite the semiarid nature of the UGB and maize’s considerable water needs (about
8,000m3/ha/yr), this crop became increasingly widespread in the mid1980s through the
early 1990s. Maize is an extensive crop, becoming to large farms. It requires relatively
little attention, and can be easily looked after by pivot irrigation systems (it is therefore
labor and cost-effective). In addition, it generally present a higher yields per hectare (in
36

Comparative estimates of the social (jobs) and economic (€) value of each of these crops are perceived
as a pressing need in order to clarify some priorities in UGB water policy (Llamas et al 2005).
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tonnes) than most other crops. Given these features, production-based subsidies of the
1985 Common Agricultural Policy provide a plausible explanation for maize’s popularity
in the mid1980s and early 1990s.
With pumping restrictions (beginning in 1991), and more significantly, with the AEP,
notorious water consumers like maize and alphalpha seemingly disappeared from the
UGB agricultural scene (from 16,009ha and 13,543ha respectively in 1990 to just
190ha and 1,067ha in 1995).
On the other hand, vineyards steadily increased in surface throughout the 1980s,
becoming the aquifer’s main irrigated crop in the mid1990s (aside from some winter
cereals like wheat and barley). Two reasons may explain this trend within the context of
the AEP. First, vineyards are significantly water-efficient37 (in fact, vineyards are
traditionally considered dryland crops). And second, irrigated vineyards seemingly
provide a higher economic revenue per hectare than most of the area’s crops.
Despite high irrigation requirements, melons (and to a lesser extent garlic and paprika)
have also become popular in the UGB in recent years. Causes for this should be found
not only in economic terms, but also in the social dimension. These crops are known as
‘social crops’, as they are labor-intensive and therefore generate comparatively more
employment than most others.
On a final note, maize seems to be making a slow comeback in UH04.04, most likely
as a result of many large land-owners leaving the AEP in the last two or three years.
Maize is increasingly frowned upon among small farmers, who see it as a symbol of
wasteful water use. On the other hand, large land-owners claim that they have returned
to maize because they (responsible for most of the area’s water savings in the 1990s)
feel discriminated by 2003 AEP reforms (JM Oñate (COAG-IR), and JC Caballero
(ASAJA), pers. comm. October 6, 2005).

3.6 Environment
The UGB presents a high degree of inter-relation between surface and groundwater
that results in over one hundred continental wetland ecosystems.
De la Hera (2002) classified four UGB wetland zones according to geographical
criteria: Daimiel (located in the southwestern area of the basin, UH04.04), Ruidera (to
the southeast, UH04.06), Cigüela river (towards the northwest, UH04.02 and UH04.03)
and Záncara river (to the east, UH04.01 and UH04.04). The first two are probably the
most significant from the environmental point of view.
The unique and diverse nature of these wetlands was recognised in 1980, when
UNESCO declared a total of 25,000ha a Biosphere Reserve.
While international recognition triggered a certain environmental conscience in society,
its actual relevance in terms of water resources management has been scarce. In fact,
perhaps the main environmental problem in the UGB is currently wetland degradation
(De la Hera 2002, De la Hera et al 2002). A significant share of the wetlands has
disappeared since 1980, and the remaining ones present different degrees of
degradation.

37

Vineyard irrigation was in fact forbidden for many years. The ban was enacted as a water-saving
measure, i.e. to prevent a traditionally dryland crop from turning into an irrigated one (Olmedo 2002).

28

This problem is both natural and human-induced. Wetlands in the UGB feed partially
on rivers, but depend heavily on water table levels. Human impacts, particulary river
channeling and irrigated agriculture, have exerted a significant influence on the
system’s natural water dynamics over the last four decades. Finally, a dry climatic
sequence (from 1980 through 1995) has also had an impact on the state of wetland
ecosystems.
Most government initiatives have traditionally focused on Las Tablas de Daimiel
National Park, a particularly well-known set of wetlands located in the first of the four
areas outlined above.
Reduced inflows (consequence of river channelling), and more significantly, a dropping
water table (a result of intensive pumping) have triggered significant changes in Las
Tablas de Daimiel water dynamics. Since the early 1980s, these wetlands are no
longer a discharge area of the aquifer. Instead, they currently behave as an infiltration
pond. Las Tablas de Daimiel nearly dissapeared in 1990, when flodded surface (1,000
to 2,000ha in natural conditions) decreased to just 75ha.
The first remedial measure to keep Las Tablas de Daimiel ‘alive’ (approved in 1986),
was to divert flows off the Tajo-Segura transfer into the park. This became effectual for
the first time in 1988, and since then, the Tajo-Segura transfer has contributed water to
Las Tablas de Daimiel ten out of fifteen years. However, the efficiency of this
reallocation of resources has been very controversial (Llamas et al 1996, Cruces et al
1998).
Another two measures are in place since the late 1980s. On the one hand,
groundwater is being pumped from the aquifer into the wetlands (wherein it either
infiltrates again or evaporates into the atmosphere). On the other hand, Puente
Navarro dam was built within the park in order to retain the inflows from the TajoSegura transfer and groundwater pumping. Thus a part of the wetlands remains
permanently flooded.
None of these measures seem to represent a real solution to the problem. As a result
the current state of Las Tablas de Daimiel National Park has been termed an
‘ecological comma’ (Llamas 1992, Llamas 2005).
Finding an actual solution would almost necessarily imply a dramatic reduction in
groundwater pumping for irrigation. This would probably have to come hand in hand
with a change in the EU’s Common Agricultural Policy, whose autonomy, on the other
hand, seems to be decreasing with restrictions issued by the World Trade Organisation
(Llamas et al 2001).
Perhaps the second most significant set of wetlands in the area is the Lagunas de
Ruidera: a series of lagoons that owe their existence to discharges from the Campo de
Montiel karst aquifer (UH 04.06).
Lagunas de Ruidera have experienced degradation problems in the late 1980s and
early 1990s. Contrary to what happens in Las Tablas de Daimiel, these problems seem
to stem mostly from natural climatic variability, rather than from human impacts
(Llamas et al 1996).
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During a dry period spanning between 1980-1995, loss of flooded surface in Lagunas
de Ruidera was attributed to heavy pumping in the Campo de Montiel aquifer (UH
04.06). As a result, the aquifer was declared ‘overexploited’ by law in the late 1980s38.
However, in years where rainfall has exceeded the average (1995/96, for instance),
Lagunas de Ruidera have been observed to recover almost completely. The current
conservation state of these wetlands can be probably described as acceptable, as the
natural hydrological system is largely undisturbed (De la Hera 2002).
Overall, very few hydrological measures have been applied to wetlands other than Las
Tablas de Daimiel National Park. In fact, a considerable number of Cigüela river
wetlands have disappeared due to channelling works that aimed at the regeneration of
Las Tablas de Daimiel (through the Tajo-Segura transfer) .
Cigüela wetlands may still be recoverable, as groundwater quality in the area is very
poor and not suitable for agriculture. However, reversing the channelling works of the
Cigüela river would be required39.
Finally, most of the Záncara river wetlands have also suffered from heavy pumping in
the Mancha Occidental aquifer, and currently present a significant degree of
degradation.
De la Hera (2002) estimates that out of the UGB’s one hundred wetlands, about a third
are seriously degraded due to intensive pumping and other human-induced effects.
The rest present diverse states of degradation. About two thirds of UGB’s wetlands
may still be easily recovered, as their conservation does not interfere with groundwater
irrigation.
Groundwater quality is another significant environmental problem in the UGB. Aquifer
resources in some areas are naturally unsuitable for human consumption due to the
presence of sulphates. However, human-induced impacts have also contributed to
degrade the resource in recent years. Among these, diffuse contamination from
agrochemicals and uncontrolled wastewater disposal are particularly important. In 17
out of 24 control points, nitrates exceeded the 50mg/L mark during the 2002-2003
period (CHG 2005b). Despite these issues, about 75% of the population relies on
groundwater supplies for drinking (CHG 2005b).
Overall, it is worth noting that any development based on natural resources is prone to
cause some environmental impacts. Groundwater irrigation is no exception to this rule.
In the opinion of some, the issue at hand here is to find an equilibrium between the
social and economic benefits of irrigation and the environmental value of wetland
ecosystems (Llamas et al 1992).40

38
UH04.06 was the first in Spain to be declared ‘Definitely Overexploited’ under the 1985 Water Act. While
this declaration still holds, its use is subject to debate (particularly on the part of farmers) (Llamas 1994).
3
Objections are based on the fact that the mean annual recharge is approximately 125Mm , wheareas
yearly pumping is estimated at 35Mm3. Contrary to what happens in UH04.04, groundwater withdrawals in
UH04.06 seem to be controlled (Lopez-Gunn 2003).
39
Given the current climate of political confrontation over the Tajo-Segura water transfer, this seems
unlikely (see 3.12).
40
Some partial studies exist in this regard (Júdez et al 2003)
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3.7 Water management
With the advent of the democratic system in Spain in 1975 and the political
restructuring of the country into autonomous communities (Comunidades Autónomas),
a new water law was necessary to reflect the new administrative arrangements. The
1985 Water Act served this purpose and also incorporated modern concepts such as
environmental protection and sustainable use of the resource (Hernandez-Mora
2002)41.
For water administration purposes, the Act divided the country into sixteen water
planning regions (under the supervision of thirteen river basin authorities42).
At the river basin scale, water is administered by River Basin Authorities
(Confederaciones Hidrográficas), autonomous public entities answerable to Spain’s
Ministry of the Environment (Figure 9 and Table 15). Thus, in the case of the UGB, the
Guadiana RBAs theoretically has the last say in any water-related decisions, at least at
the river basin scale.

EUROPEAN UNION
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SPANISH GOVERNMENT

National
MINISTRY OF THE ENVIRONMENT

MINISTRY OF AGRICULTURE,
FISHERIES AND FOOD
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WATER
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RIVER BASIN AUTHORITIES

MUNICIPALITIES

Land use policy

Local
Communities
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Water policy
WATER USER
ASSOCIATIONS
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Natural resources and
environmental policy

Wastewater treatment
Water supply

Water Management Organization

Figure 9. Institutional framework for water resources management in Spain. From: Varela and HernandezMora (in press).

Four planning regions (Galicia-Costa, Cuencas Internas de Cataluña, Canarias and
Baleares) fall within the territory of a single autonomous community. In these instances,
regional water agencies, answerable to the corresponding autonomous government,
are responsible for basin management (Table 15).43
In regard to groundwater resources, the 1985 Water Act gave basin agencies broad
powers for the management of those aquifers under the legal declared as

41

The first paragraphs of this section draw heavily from this source.
In most cases, planning regions encompass the territory of more than one autonomous community
(shared river basins). All affected regions are represented in the authorities’ governing and management
bodies. Water transfers between shared river basins require a specific law to be passed by Parliament.
43
It is yet to be seen how water authorities will ‘translate’ into WFD water districts.
42
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‘overexploited’44. When an aquifer is declared overexploited, basin agencies are
required to design a management plan and determine annual pumping regimes.
Restrictions apply to users in both the public and private property regimes, and no new
pumping permits can be granted. All users in the aquifer are required to organise
themselves into Groundwater User Associations. In addition, a General User
Association that encompasses all user associations in one aquifer system also needs
to be formed. The idea behind this is to foster user participation in the management of
resources, one of the guiding principles of the Act. User associations may thus
represent the interests of their members and cooperate with basin agencies in the
design and implementation of management plans (Hernandez-Mora 2002).
Table 15. Characterisation of Spain’s Water Management Agencies (Hernandez-Mora 2002).
Hydrologic
planning region

River basin

Autonomous
Communities

Norte I

Various small basins

Galicia and Castilla-León

Norte II

Various small basins

Asturias and Cantabria

Norte III

Various small basins

País Vasco, Castilla-León
and La Rioja

Duero river

Castilla-León, Galicia and
Cantabria

Confederación
Hidrográfica del Duero

Ebro

Ebro river

Aragón, Cataluña,
Comunidad Valenciana,
Castilla-La Mancha,
Castilla-León, País Vasco,
Cantabria, Navarra and La
Rioja

Confederación
Hidrográfica del Ebro

Tajo

Tajo river

Madrid, Castilla-La
Mancha, Castilla-León and
Extremadura

Confederación
Hidrográfica del Tajo

Júcar

Júcar river

Comunidad Valenciana,
Castilla-La Mancha and
Aragón

Confederación
Hidrográfica del Júcar

Guadiana I

Upper Guadiana

Castilla-La Mancha,
Extremadura and
Andalucía(*)

Guadiana II

Lower Guadiana

Andalucía

Guadalquivir

Guadalquivir river

Castilla-La Mancha and
Andalucía

Confederación
Hidrográfica del
Guadalquivir

Segura river

Murcia, Comunidad
Valenciana, Castilla-La
Mancha and Andalucía

Confederación
Hidrográfica del
Segura

Duero

Segura

Basin management
agency

Confederación
Hidrográfica del Norte

Overseeing
agency
Spain’s Ministry of
the Environment

Confederación
Hidrográfica del
Guadiana
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The 1985 Water Act, and the Public Water Domain Regulation (Reglamento del Dominio Público
Hidráulico) that developed it, considers that “an aquifer is overexploited or in risk of being overexploited,
when the sustainability of existing uses is in immediate threat as a consequence of abstraction being
greater or very close to the mean annual volume of renewable resources, or when it may produce a
serious water quality deterioration”. In accordance with the provisions of the Act, 14 aquifers have been
declared either provisionally or definitively overexploited in shared river basins. Two other aquifers have
been declared overexploited in the Cuencas Internas de Cataluña.
While the term “renewable resources” is not defined in the law, it has been understood in practice as the
difference between annual recharge and the sum of evapotranspiration losses and lateral flow to other
aquifers or the sea. In essence, it is understood as the portion of the groundwater recharge that, under
natural conditions, flows to surface water bodies without resulting in a net change in aquifer storage
(Llamas et al 2001). Clearly, this understanding of “renewable resources” for management purposes does
not deal with the ecological impact and potential legal implications of eliminating groundwater discharges
to surface water bodies. This question should be addressed in aquifer management plans, where concepts
such as annual recharge, renewable resources or safe yield should be more clearly defined,
acknowledging the difficulties inherent in trying to estimate their value and updating them regularly in an
adaptive management framework.
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Various small basins

Andalucía

Confederación
Hidrográfica del Sur

Baleares

All basins in the
Balearic islands

Baleares

Dirección General de
Recursos Hídricos del
Gobierno Balear

Govern Balear

Canarias

Each island is a
separate planning unit

Canarias

Consejos Insulares de
Aguas

Gobierno de
Canarias

Cuencas
Internas de
Cataluña

Various small basins

Cataluña

Agencia Catalana de
l’Aigua

Generalitat de
Catalunya

Galicia costa

Various small basins

Galicia

Augas de Galicia

Xunta de Galicia

Sur

(*) Although technically shared by three Autonomous Communities, the geographical focus of this document is on the
area of greater interest (Castilla-La Mancha region upstream El Vicario reservoir).

Due to the practical constrains explained earlier (see 2) this is all relative in practice, at
least within the UGB context.
Historically, RBAs traditionally had the expertise to build and manage surface water
infrastructures such as dams and cannals. Following the general trend, the Guadiana
RBA focused on those for decades, while generally leaving groundwater development
to the private initiative. Uncontrolled groundwater development ensued, particularly in
UH04.04, and led to considerable water table drawdowns in the mid to late 1980s (see
2).
As opposed to surface water resources, whose control is often centralised45,
groundwater resources management is usually polycentric. In the UGB context, this
essentially means that each groundwater user owns at least one well. Since there are
several thousand users, there are at least as many wells (over 40,000 according to
Delgado (2002), and close to 80,000 according to a more recent RBA inventory (CHG
2005b, p42)). Each well is subject to individual ‘management’ decisions driven by
personal interests, and most of them remain beyond the RBA’s control.
The 1985 Water Act came a turning point in water resources management, as it implied
that new groundwater developments would cease to be private property to become a
public good. This incorporated a complex casuistry that RBA officers were not trained
to deal with, and resulted in a difficult legal and administrative situation that lasts to this
day46.
Water table drawdowns led to declarations of overexploitation of the Mancha
Occidental aquifer in 1987 (provisionally) and 1994 (definitely)47. These essentially
imposed restrictions in groundwater withdrawals and forbid farmers from deepening
existing wells or drilling new ones. However, illegal well-drilling became rampant as
soon as farmers realised the RBA had no means to enforce its own regulations. In
1995, the RBA declared itself unable to manage the situation, describing the attitude of
farmers as one of ‘hydrological insubmission’ (CHG 1995).

45

It is worth noting that large surface water infrastructures for irrigation in the UGB have been planned,
built and operated with public funds. However, water from these is supplied to farmers at practically no
cost (Gascó et al 2004).
46
About 5,000 farmer lawsuits on the RBA, most still unresolved, currently swamp Castilla-La Mancha and
Extremadura regional justice courts. Adding complexity to the problem, these two courts often apply
different intepretations of the law (García-Carretero 2002).
47
UH04.06 (Campo de Montiel aquifer) was declared overexploited provisionally in 1988 and definitely in
1989. As stated before, however, Campo de Montiel water issues are completely different. UH04.04 and
UH04.06 are the only ones in Spain under ‘definite overexploitation’.
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Therefore, a command and control approach with regard to groundwater resources is
seemingly unsuitable unless users cooperate. This is not yet the case, probably owing
to the UGB’s current climate of conflict over water resources (see 3.12).
Spain’s 2001 National Water Plan demanded as a matter of urgency that a special
water resources management plan should be implemented in the UGB. The first draft
of the plan took almost two years to come out (early 2004), but was rejected after
public consultation and changes in Spain’s central government. A set of guidelines for
a new draft became public in July 2005. The first draft is of the plan is expected by late
2005/early 2006 and will ideally set the pace for future action.

3.8 Water allocation
Water uses in the UGB are overall difficult to quantify (see 3.5 and 3.7). While urban
supply and industry figures are well known, only rough estimates exist for irrigation.
This is a particularly significant problem, given that irrigation (almost completely
groundwater dependent) probably accounts for over 90% of the UGB’s water use (see
3.5 for further details).
Since 1991, the RBA releases yearly groundwater extraction plans which impose
theoretical limitations on farmer’s groundwater withdrawals. However, due to the
practical contrains mentioned throughout this document (see 3.0, 3.5 and 3.7), these
restrictions are difficult to enforce. In addition, monitoring is inadequate: not only illegal
wells, but also many legal wells lack metering devices. In consequence, how much
water is currently pumped from UGB aquifers remains unknown, while indirect
estimates are often burdened with uncertainty (see 3.3.2 and 3.5.2).
Widespread awareness on water scarcity seems to be leading to more thoughtful water
use. Thus, water-efficient crops (olive trees and vineyards) seem to be substituting
water-intensive ones (maize or sugar beet). Therefore, even if official estimates
undestate the magnitude of groundwater extractions (see 3.3.2 and 3.5.2), yearly
pumping today is probably well below 1988’s all-time high (nearly 600Mm3).
The Tajo-Segura transfer has been identified by many as a solution UGB water
problems (see 3.3.1 and 3.12). However, a recent report by members of an official
commission of experts is contrary to this solution. These label the transfer as
inadequate on several grounds, particularly from the point of view of water quality and
tranferrable volume and attending to the current disarray in UGB water use (Gascó et
al 2004, Diaz-Pineda, unpublished).

3.9 Flood protection
Since the UGB’s natural drainage network is poorly developed, sporadic heavy
precipitation phenomena may result at times in large incoming flows. Whenever these
cannot be evaquated in time, flash floods may occur.
Flooding is not a particular issue of concern in the UGB, given the climatic conditions
and the considerable absorption capacity of depleted aquifer bodies. Nevertheless,
several protection measures currently exist. These include storage areas, emergency
channels, soil conservation and aforestation measures and drainage networks along
streets and roads (CHG 2005a).
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3.10

Main actors in water management

According to the information provided in the previous pages, the main actors in UGB
water management can probably be classified in four groups48: Spain’s central
government, Castilla-La Mancha regional government, farmers and environmental
conservation groups. A succint introduction to each of them is provided below.
Spain’s Central Government: The central government is represented by the
Guadiana RBA, an entity answerable to Spain’s General Directorate for Water (Ministry
of the Environment). The RBA is the main water autority in the UGB. Hidroguadiana is
essentially a government company in charge of building and managing the area’s water
infrastructures (mainly dams and canals).
Castilla-La Mancha Regional Government: Since the UGB is located within the
Castilla-La Mancha autonomous community, the autonomous government is
responsible for agriculture, land-planning and environmental issues in UGB territory.
Since recently, the regional government is also responsible for managing Las Tablas
de Daimiel National Park.
Farmers: Farmers are arguably the ‘real’ actors in UGB water management, since they
account for approximately 90% of the total water uses and their actions are often
beyond the RBA’s control (see 2, 3.7 and 3.12). Farmers are a highly heterogeneous
group, whose interests often cannot be generalised. At the institutional level, farmers in
UH04.04 and UH04.06 are represented respectively by the General Community of
Water Users (‘Comunidad General de Usuarios del Acuífero 23’) and the Association of
Private Groundwater Users (‘Asociación de Titulares de Aguas Privadas del Acuífero
24’). At the political scale, unions also play a role in farmer representation. COAG-IR
(‘Coordinadora de Agricultores y Ganaderos’) generally encompasses small farmers,
whereas ASAJA (‘Asociación Jóvenes Agricultores’) seems closer to large landowners.
Environmental Conservation Groups: In the aftermath of the 1970s Green
Revolution, conservationists have acquired an increasingly high profile in the UGB.
Although active in UGB water affairs, their representation at the institutional level is still
barely significant. Perhaps the most relevant environmental associations in the area
are ‘Ecologistas en Acción’ (‘Ecologists in Action’), the World Wildlife Fund and the
‘Asociación Ojos del Guadiana Vivos’ (‘Guadiana Springs Alive’).
There are other actors, such as urban supply companies and industries. While the
social relevance of these is obvious, they have been ommited since their share of
water use and their role in the area’s water conflicts are not particularly relevant in
comparison to that of irrigated agriculture (see 3.5).

3.11

Stakeholder participation

The 1985 Water Act establishes the organizational structure of Basin Management
agencies and reflects the user participation principle that informs the law. Governing
boards (Presidency and Governing Board); management boards (User Assembly,
48

All these were invited to a NeWater information session on April,18 2005. Though most regional
authorities were absent, nearly every other stakeholder association was represented. A second
stakeholder meeting was hosted six months later (October 6), with similar results in terms of attendance. A
considerable share of the information shown in this text is a direct consequence of those two meetings
(see Llamas et al 2005).
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Water Release Commissions, Management Boards and Public Infrastructure boards);
and the planning boards (Water Council). In addition to the participatory boards, basin
agencies have technical services: Water Commissioner, Technical Director, General
Secretariat, and Planning Office. These are responsible for daily operations, informing
the work of the participatory boards and implementing their decisions (Figure 10)
(Hernandez-Mora 2002)49.
Responsibilities of each board, as well as their internal composition, are established in
articles 26 through 29 of the 1985 Water Act (partially modified by the 1999 reform).
Only those boards particularly relevant to groundwater management will be discussed
here.

Figure 10. Administrative structure of the Guadiana RBA. Based on (CHG 2001) and Hernandez-Mora
(2002).

Groundwater Management Boards are responsible for coordinating aquifer
management and use, and are usually created only in the case of aquifers that have
been declared overexploited. The User Assembly encompasses the members of all
surface and groundwater Management Boards in the basin, and is responsible for
coordinating management and use of hydraulic infrastructures and water resources in
the entire basin. In what pertains to groundwater, some of the primary functions of the
Governing Board are to approve Action Plans for the Basin Agency; prepare the issues
to be brought to the Water Council; issue legal declarations of overexploitation;
determine protection areas for overexploited aquifers; propose and approve aquifer
management plans; require installation of pumping gauges; require the formation of
user communities; promote wetland protection initiatives; and propose periodic reviews
of the Basin Water Plan to the Water Council. Finally, the Water Council is responsible
for the debate and approval of the Basin Water Plan, as well as its periodic reviews.
User members in the planning and management branches of the RBA are ellected by
the User Assembly. The Assembly, in turn, is made up of those users who integrate the
49

The first part of this section again draws from (Hernandez-Mora 2002).
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diverse Water Release Boards. It is worth noting that these can only be consumptive
users, meaning that for instance the environmental sector is not represented50.
Participation is distributed among stakeholders proportionally to consumptive water
uses. For this reason, irrigators are significantly better represented than any other
stakeholders (Table 16). Take for instance urban supply companies, whose
representation is very limited in comparison (6% of the total consumptive uses), despite
the fact that 88% of UH04.04 drinking supply depends on groundwater (HernandezMora 2004).
Table 16. Stakeholder representation in the Guadiana RBA Management and Planning branches
(Hernandez-Mora 2004).
Governing Board

User Assembly

Central Government
Autonomous
Government
RBA
Users

6 (23%)

2 (1.6%)

- Urban supply
- Irrigation
- Hydropower
- Industry
- Environment
- Other

Total

Water Release Board
Aquifer 23 (UH04.04)
1 (2.6%)

Water Council
14 (28%)

7 (27%)

5 (4%)

2 (5.3%)

14 (28%)

4 (15%)
9 (35%)

4 (3.2%)
113 (91%)

1 (2.6%)
34 (89.5%)

3 (6%)
17 (34%)

2 (8%)
5 (19%)
1 (4%)
- (0%)
- (0%)
1 (4%)

15 (12%)
81 (65%)
7 (5.6%)
8 (6.5%)
- (0%)
2 (1.6%)

3 (7.9%)
31 (81.6%)
- (0%)
- (0%)
1 (2.6)%)
- (0%)

2 (4%)
12 (24%)
1 (2%)
2 (4%)
2 (4%)
- (0%)

26 (100%)

124 (100%)

38 (100%)

50 (100%)

A closer look will be now taken to irrigation communities. Following declarations of
overexploitation of the Mancha Occidental and Campo de Montiel aquifers,
stakeholders (particularly farmers) were obliged to constitute water user associations
(often called irrigation communities). These associations have been present in the UGB
scene since the late 1980s, theoretically meeting before and after each year’s irrigation
campaign.
The Mancha Occidental aquifer WUA (General Community) is a federation of twenty
one municipal WUAs, structured as per article 76 of the 1985 Water Act. Each
municipal community has a right to a number of representatives in the General
Community, depending on the theoretical water allocation assigned by yearly RBA
abstraction plans. The General Community was officially constituted in 1996, although
litigation prevented it from meeting again until 2000. Mancha Occidental WUAs
represent about 17,000 farmers (Lopez-Gunn 2003).
The Campo de Montiel WUA represents about one hundred farmers and is made up of
one single association. This association came together in the late 1980s under private
law, and became public (and hence adscribed to the RBA) somewhat later.
The Campo de Montiel and Mancha Occidental WUAs have experienced very different
degrees of success. The RBA no longer issues new water rights in either aquifer.
Illegal well-drilling is rampant and extractions unknown in Mancha Occidental.
However, Campo de Montiel is quite the opposite. Despite the RBA’s recent inventory
(CHG 2005b), it sometimes is claimed that extractions and irrigated surface in this
aquifer are controlled, and that potential new users are forced to purchase either
irrigation land or water rights off existing owners. Three main reasons may explain the
difference (Lopez-Gunn 2003):

50

Except for the Water Release Board of UH04.04 (where the governing board of Las Tablas de Daimiel
National Park is represented) and the Water Council. Both representations are not only minor, but also
discretional. This means that environmental representation is not a legal imperative, and can therefore
disappear any time.
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Role of WUAs with regard to illegal users: illegal drillers in the Campo de
Montiel aquifer have been instantly reported to the RBA from the very
beginning, while Mancha Occidental WUAs have failed to report these cases.
Difference in size: The Campo de Montiel WUA comprises about one hundred
farmers, and the General Community of Mancha Occidental aquifer represents
17,000. Thus, while the Campo de Montiel users are manageable, the Mancha
Occidental WUAs simply cannot rise up to the challenge of monitoring so many
people. In addition, Mancha Occidental farmers seem reluctant to report their
neighbors, making the task all the more difficult.
Capacity of WUAs to cooperate with the RBA: Perhaps due to the above,
Mancha Occidental farmers have traditionally been unable to cooperate with the
RBA effectively.
There are also significant conflicts between WUAs within the Mancha Occidental
aquifer. Conflicts often involve small farmers (who make a living out of agriculture),
against large land-owners (for whom agriculture may be only one of several
businesses). Due to internal disputes, eight municipal irrigation communities have
refused to join the Mancha Occidental General Irrigation Community and therefore do
not have official representation51.

3.12

Problems, thematic issues, conflicts

Data uncertainties aside, water resources management in the UGB is also constrained
by conflict at two levels: inter and intra-basin.

3.12.1 Inter-basin conflicts
The Tajo-Segura transfer, operational since the late 1970s, is currently a subject for
social and political controversies.
Transfer inputs to the UGB are limited to a maximum of 60Mm3 every three years
(provided that no single year exceeds 30Mm3), all of which is to meet the
environmental needs of Las Tablas de Daimiel National Park. Neighboring Segura
basin (located mostly within the Murcia region) is on the receiving end of most of the
transfer’s 300Mm3/yr average conveyance52.
In semiarid areas such as Castilla-La Mancha and Murcia, water availability is often
understood not only as an agricultural resource, but mostly as a means for touristic
development. Therefore not only farmers, but other sectors of society (building and
hospitality industries), often have a strong interest in whatever may imply access to
further water resources. Given the economic and social importance of these sectors,
water sometimes acquires the highest political relevance.
Within the political arena, opposing factions usually take advantage of emotional terms
such as ‘solidarity’, ‘thirst’ or ‘rightful ownership of water’. As a result, citizens easily
feel cheated of their rights and social conflicts arise.
51
These have joined Spain’s Association of Groundwater Users (AGU) under civil law (and not under the
1985 Water Code). While this move was challenged by the Ministry of the Environment, the Supreme
Court has upheld the right of these communities to constitute civil associations. In recent years, the AGU
has built up momentum, and has been joined by other irrigation communities from all around the country.
52
The transfer was dimensioned for 1,000Mm3/yr, although conveyance is restricted by law to a maximum
3
600Mm /yr. It seems that this volume has never been transferred within a single year.
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People in Castilla-La Mancha often contend they should have a priority over TajoSegura flows, since the transfer uptake is located in the Upper Tajo basin (which in turn
lies within the Castilla-La Mancha autonomous community, see 3.3.1). Segura people
usually flag their historical rights to the transfer in response to this claim. Whenever
Castilla-La Mancha points at the disarray in water resources management within the
Segura basin (probably a fair call) the accusation is frequently replicated.
In recent times, the Castilla-La Mancha regional government has made a strong push
to ‘recover’ the water from the transfer, arguing that it is needed in order to ensure
urban supply to the UGB. This claim, seemingly an overstatement (Gascó et al 2004),
has put Spain’s central government (currently of the same political party) in a difficult
position. This is the source of a widely reported conflict between both governments.
On the other hand, most people in Murcia feel their economic development over the
last two decades is partly due to water imports, and are not willing to surrender their
current supply from the Tajo-Segura transfer. Particularly after last year’s derogation of
the 1,000Mm3/yr Ebro water transfer, Murcia people felt they cannot afford to ‘lose’
their historical rights to the Tajo-Segura transfer as well. As a result, they have been
quick to organise their defense, hosting several large demonstrations to maintain the
status quo.
The latest development in this controversy was enacted by Spain’s 2005 Water Plan.
The plan made a provision that a yearly 60Mm3 from the Tajo-Segura flows will be
trasferred to the UGB for urban supply purposes. Both Murcia and Castilla-La Mancha
consider this solution inadequate.
Spain’s central government commissioned a group of experts in 2004 to assess the
potential effectiveness of diverting the Tajo-Segura transfer to the UGB. While the
veredict of the commission is known to be negative to the transfer, the body of the
report remains unpublished. Some members of this commission, however, have
seemingly made their conclusions available via the Fundación Nueva Cultura del Agua
(Gascó et al 2004).

3.12.2 Intra-basin conflicts
A number of conflicts also exist within the UGB. These generally involve farmers (as
main water consumers) against other collectives or the RBA.
Underlying to all the current UGB water issues is the conflict between farmers social
and economic development and the environmental needs of groundwater-dependent
wetlands (significantly, Las Tablas de Daimiel National Park). In the last two decades,
the RBA has been forced to apply a series of (mostly unsuccessful) measures to reach
a ‘sustainable’ use of the area’s aquifers. Most of these have ultimately been an
attempt to recover the area’s wetlands; take for instance the AEP, widely known in the
area as the ‘wetlands plan’. Thus, WFD requirements to reach a sound state of water
bodies in all member states remain a considerable challenge in the UGB.
Since many farmers depend directly on groundwater resources, top-down measures
like compulsory pumping restrictions and closure of wells are highly unpopular. In the
current disarray of groundwater rights (5,000 open lawsuits of farmers on the RBA) and
resources (about 25,000 illegal wells only in UH04.04), the RBA has neither the human
resources nor the economic means to enforce its own regulations. Thus, laws are
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widely ignored (although some farmers blame the current situation on the RBA’s
neglect).
It seems, however, that the awareness for a more thoughful use of water is slowly
becoming widespread. As a result, some irrigation communities within the Mancha
Occidental aquifer are beginning to draw up their own inventories of wells and irrigated
surfaces (take for instance Villarrobledo).
Disputes among farmers are particularly complex and deserve special attention. For
one, ‘legal’ well-owners feel they have a right to complain about illegal well-owners53.
The rationale behind their claim is that they (legal ones) are forced to comply with
pumping restrictions under the threat of legal sanctions. In contrast, the RBA cannot
control illegal users. Therefore, it is illegal well-owners that ultimately reap the benefits,
as they can appropriate any water savings achieved by legal ones, while not facing any
immediate threat of punishment.
Another conflict exists between small farmers (those who make a living out of
agriculture) and large land-owners (for whom their farm may be one of several
businesses).
Small farmers often point out that only 160 large land-owners (out of several thousand
farmers) account for 40% of UH04.04 water use (JM Oñate, COAG-IR, pers. comm.,
October 6, 2005). In addition, they contend that large land-owners (whom they call
‘office farmers’) were better informed and therefore quicker to attain prominent
positions in the institutional framework (namely, irrigation communities), while small
farmers ‘were too busy working the land’. Finally, small farmers claim that as a result,
large land-owners now steer irrigation communities, and take advantage of their
position to manage subsidies at will and to look after their own interests54.
The truth, or so it seems, is that large land-owners (maybe due to the fact that many do
not work the land directly), have generally managed to stay on the ‘legal’ side. It is
therefore frequent to find large proprietors leading irrigation communities and in turn
blaming UH04.04 water problems on ‘the illegals’ (most of which are probably small
farmers) as well as on the ‘negliglent attitude’ of the RBA (Olmedo 2002).
Some representatives of environmental conservation groups fuel the debate by arguing
that UGB water conflicts have now ‘become a business’ for many. This essentially
implies that so long as there are subsidies to profit from, there will be no decided push
to overcome the existing (environmental) problems (JM Hernández, Ecologistas en
Acción, pers. comm. October 6, 2005).
The Tajo-Segura transfer is also a source of contention within the basin. While regional
and central governments differ over this issue, farmers are almost unanimously in
favor. Environmental consevation groups interpret that, since water triggers subsidies,
farmers always lobby for whatever means more water. They claim that this attitude
often ignores whether water is actually required, as well as the potential environmental
impacts and economic implications on tax-payers. This conclusion seems akin to those
by Gascó et al (2004).

53

In regard to wells, the line between legal and illegal is becoming increasingly diffuse. Particularly so
since many legal owners seem to have deepened their wells, thus contravening the declarations of
overexploitation. In addition, it seems that a considerable number of farmers own both legal and illegal
wells.
54
A summary of small farmer reivindications is provided by Oñate (2004).
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Another significant water conflict, although perhaps not as widely voiced, currently
takes place in UH04.06. As stated before, this aquifer was declared ‘definitely
overexploited’ in 1989. This measure was highly controversial at the time and
continues to be so to this day. Despite claims that groundwater withdrawals in this
aquifer are currently controlled55 (Lopez-Gunn 2003), it does not currently look as
though the declaration will be lifted in the near future. This poses a source of
contention between the Association of Private Groundwater Users of Aquifer 24
(Aquifer 24 being a former denomination for UH04.06) and the RBA.

3.13

River basin management plans

Since the definite declarations of overexploitation, yearly plans for groundwater
abstraction exist for UH04.04 and UH04.06 (see 3.7). However, due to the practical
constrains outlined throughout this document, the RBA has been unable to enforce
these strictly.
The 2001 National Water Plan Law established that a specific water plan for the UGB
should be presented to Parliament within one year. A first draft was released by the
RBA in early 2004, but found stiff opposition in the shape of sixty three alegations from
all sectors (municipal authorities, farmer unions, environmental conservation groups,
individual users and even the Castilla-La Mancha government).
In view of these, the Ministry of the Environment (dependent on Spain’s central
administration) and the Castilla-La Mancha regional government recently agreed on a
joint committee to implement a second draft. The Upper Guadiana task force is divided
equally between both institutions, with representatives from the environment,
agriculture and public works departments of the regional government and a commision
from the RBA on the part of Spain’s central administration56.
The basic objective of the new plan is to reach and maintain a ‘sustainable’ use of the
Upper Guadiana’s aquifers (CHG 2005b). This mostly implies the recovery (quantitative
and qualitative) of both overexploited aquifers (UH 04.04 and UH 04.06) as well as of
the associated environmental systems.
Draft directives for the new Upper Guadiana plan have been proposed in agreement
with Directive 2000/60/CE (Water Framework Directive) and can be found online at the
RBA’s website (http://www.chguadiana.es/publica/index.htm). These state that a forum
for stakeholder participation will be set up ‘in due time’, and that forum input will be
taken into account for the final version of the plan.
The index of guidelines is an 88-page document, perhaps more akin to a land-use plan
than to a water plan. This document covering a series of points that have been
summarised below:
Geographical scope and characterisation of water bodies
Objectives and scenarios to take into account
Measures to achieve the objectives
o Current measures
55

According to the RBA, groundwater withdrawals in UH04.06 are currently below 50% of the aquifer’s
renewable resources (see Table 3).
56
A document of guidelines has been presenter for the new UGB water plan (CHG 2005b). According to
this document, a draft of the plan will come out for public consultation in due time. Some stakeholders
perceive this as a limitation to their input, rather than as sufficient participation.
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o Organisational measures
o Measures to enhance the knowledge of UGB aquifers
o Water management
o Water quality protection
o Reorganisation of water uses
o Agricultural policy
o Urban water supply
o Habitat protection
o Information
o Plan monitoring
Environmental and socio-economic cost-benefit analysis
In turn, the index outlines a series of ambitious actions under each of these headings.
Still in the early stages of development, it is expected that the new plan will come out
for public consultation before 2006.

3.14

Monitoring, information management

Water monitoring and information management in the Guadiana UGB is mostly a
responsibility of the the RBA. Other institutions, however, are in possession of
important data. The Geological Survey of Spain was formerly in charge of aquifer
monitoring, and still maintains part of the network (as well as a significant amount of
groundwater data). The Instituto Nacional de Meteorología (INM) gathers and
interpretes most weather-related data, while the Centre for Hydrographical Studies and
Experimentation (CEDEX) also maintains a database of surface water features57.
3.14.1 Surface water
Dam storage data is updated weekly, and accessible at the official RBA website
http://www.chguadiana.es/publica/presas/resprov.htm (CHG 2001).
RBA gauging stations are known to be currently operational in all UGB river courses
(Figure 5). However, no online data seems to be available.
The INM runs several weather stations scattered throughout the UGB, where at least
daily rainfall, insolation, atmospheric pressure, temperature and wind data is collected.
3.14.2 Groundwater
Piezometric data series in UH 04.04 exist since the early 1970s. Eighty piezometers
are currenly operational, where measures are taken twice a year (IGME 2004).
The piezometric network is far from extensive (see Table 17), with perhaps only fifteen
reliable piezometers (flash network) operational in UH 04.04 (one every 350km2), and
twenty in UH 04.06 (one every 140km2). These are however, evenly spread throughout
the hydrogeological units. Monthly data is currently available from the RBA website and
from IGME reports (CHG 2001, IGME 2004). No online information seems to be
available for UH 04.01, UH 04.02 or UH 04.03.
It is generally accepted that groundwater quality networks are in need for considerable
improvement, particularly given the requirements of the EU’s Water Framework
Directive. No quality data seems to be available online.
57

For NeWater purposes, the RBA will be the main data supplier.
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Table 17. Groundwater monitoring network (modified from CHG 2005b).
2

UH
04.01
04.02
04.03
04.04
04.06

3.15

Surface (km )
3,023
1,078
1,438
5,210
2,543

Control points
18
3
2
44
20

Strategies for adaptive management

No adaptive management strategies as such exist in the UGB to date. It is expected
that the NeWater project may contribute to create an awareness for the need of such
practices.

3.16

Tools

A tool for IWRM is defined as “something (either tangible or intangible) used to support
operational actions in performing IWRM. Hence, we consider tools to be e.g.
guidelines, procedures, protocols, methods, techniques, an artefact, a device, an
apparatus, and software programmes” (document sent by GEUS NeWater partners on
June 22, 2005).
It would be impossible to list all tools currently operational in the UGB that fit within this
definition. Therefore this section is restricted to outlining some of the main ones (aside
from conventional water management tools such as dams, canals and wells):
Institutional framework for water management
o Guadiana RBA (management, planning and participation branches)
o Water User Associations
Monitoring tools (see 3.14)
o Piezometric network
o Groundwater quality network
o Weather stations
o River gauging stations
o Reservoir gauging stations
Management and planning tools
o Guidelines for the new Upper Guadiana plan (see 3.13)
o Yearly groundwater pumping plans
o Agro-environmental plan (identified by GWP as a tool to restore
groundwater levels (Menendez 2001)).
o Hydrogeological models
Some required tools as outlined by stakeholders include:
o Educational tools (fliers, books, videos)
o More refined hydrogeological models
o Agronomic models
o Systematic remote sensing to track down irrigated surface
o Economic assessment of crops
o Adequate monitoring of wells (inventory) and groundwater rights
o Dissemination of report and model results via the internet
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o

Training courses on water aimed at specific sectors (school teachers
and farmers are perceived as potential target groups given their ripple
effect in society)

3.17

Capacity building

The first step towards achieving this goal was to revitalise former communication
networks (like the PAS58 project seminars) thus providing a framework for stakeholders
to find themselves at ease and to discuss water related issues. This was perceived as
a much needed step, particularly given the current climate of mistrust among
stakeholders.
NeWater Meetings #0 and #1, devoted almost exclusively to UGB issues, were held in
Madrid on April 18 and October 6, 2005, respectively, and contributed to this
objective59.
The next strategic move relates to providing water education for the general public. As
this would probably be too broad an objective, workshops will be organised targetting
specific groups whose impact can be felt at a large scale (namely, school teachers and
farmers).
In addition, further stakeholder meetings will be held in coming months. These will
focus on particular issues:
a) Technical: How to attain a better knowledge of the hydrological system
(surface and groundwater, quality and quantity).
b) Institutional and legal: To do with the implications of groundwater rights.
c) Economic: Related to the system’s vulnerability to oncoming challenges (WTO
meeting outcomes, CAP reforms, and so forth).

58

Informal platforms for discussion have been set up in the past, particularly through the Botín Foundation
Proyecto Aguas Subterráneas (PAS), a private 1.3M€ venture led by WP3.4 Case Study Coordinator. PAS
ecompassed two phases. The first one was mainly devoted to analysing the situation of groundwater
resources in Spain in a multidisciplinary way (legal, economic, institutional, etc). This first phase included
several seminars on groundwater. Approximately half of the second phase (2001-2003) was devoted to
analysing the conflicts between groundwater development and wetland conservation. One of this
meetings, particularly relevant to the UGB, was held in Daimiel (Ciudad Real). The PAS project provided a
significant first step towards a framework for capacity building: under the guarantee of confidentiality,
stakeholders found a place where to discuss water-related issues. In essence, PAS set up an informal
stakeholder network which has been very useful in terms of identifying and contacting the main
stakeholders for the NeWater project.
59
Headings 3.15, 3.16 and 3.17 should be read jointly with NeWater Deliverable 3.4.2: “Stakeholder needs
regarding research, tools and capacity building” (Llamas et al 2005).
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4. Conclusions
Semiarid Upper Guadiana basin is a paradigmatic case of social and economic
development based on intensive groundwater use for irrigation. The Mancha
Occidental aquifer (UH04.04), spanning an area of about 5,000km2, is by far the
region’s most relevant area from the economic, social and hydrological point of
view.
Although urban and industrial uses have an obvious relevance, irrigation accounts
for over 90% of water use in the Upper Guadiana basin, and is therefore the key to
water resources management in the area.
For decades, intensive groundwater development has taken place in an anarchical
manner. As a result, groundwater irrigation has not only triggered abundant social
and economic benefits, but also some environmental consequences.
o Aquifer renewable resources have increased considerably due to water
table depletion.
o This has taken place at the cost of degrading groundwater-dependent
ecosystems of unique environmental value (significantly Las Tablas de
Daimiel National Park).
Uncontrolled groundwater development (together with the implications of the 1985
Water Act) has also led to a complex legal and administrative situation over
groundwater rights, whereby illegal wells are probably a majority in UH04.04 and
no reliable estimates exist as to irrigation data (i.e. pumping, number of wells,
irrigation surface, cropping patterns or water requirements per crop).
As a result of the above, conflict is widespread among the area’s main water
actors: Guadiana RBA, Castilla-La Mancha regional government, farmers and
environmental conservation groups. Political disputes also exist between the Upper
Guadiana basin and neighboring Segura basin. These revolve around Tajo-Segura
transfer flows (a 60Mm3/yr diversion for UGB urban supply was approved by
Spain’s 2005 National Water Plan earlier this year).
While stakeholder participation currently exists at the institutional level, most water
users consider the scope of this practice to be insufficient. Aside from NeWater
workshops, informal interaction processes are almost non-existent.
Appropriate data gathering and monitoring is a much required step in order to
ensure an adequate water management in the UGB. This in turn requires an effort
on all parts in terms of transparency.
Water education campaigns also appear a desireable tool in order to increase
public awareness over these issues. NeWater will host some workshops aimed at
groups with a potential ripple effect in society, namely school teachers and farmers.
The idea of these workshops is to act as a catalyst for future initiatives.
As the Water Framework Directive looms over future water policy, uncertainties
such as the impacts of a new CAP, EU’s preferential agreements with Magreb
countries, or a hypothetical entrance of Turkey in the EU may heavily conditition
UGB development. Identifying the more resilient aspects of the system within this
context, as well as its key drivers for change, is essential to evaluate potential
future scenarios and to devise a sustainable (and adaptive) water policy.
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Acronyms
AEP

Plan de Compensación de Rentas (Agro-Environmental Plan)

ASAJA

Asociación Jóvenes Agricultores (Association of Young Farmers, farmer union)

CAP

European Union Common Agricultural Policy

CAMA

Conserjería de Agricultura y Medio Ambiente (Department for Agriculture and the
Environment, Castilla-La Mancha Regional Government)

CEDEX

Centro de Estudios Hidrográficos y Experimentación del Ministerio de Obras Públicas
(Centre for Hydrographical Studies and Experimentation, Spain’s Ministry of Public
Works)

CHG

Confederación Hidrográfica del Guadiana (Guadiana River Basin Authority)

COAG-IR

Coordinadora de Agricultores y Ganaderos – Iniciativa Rural (Coordinator of Farmers
and Stockbreeders – Rural Initiative, farmer union)

GEUS

Geological Survey of Denmark and Greenland

GWP

Global Water Partnership

DMA

Directiva Marco del Agua (Water Framework Directive)

EU

European Union

FMB

Fundación Marcelino Botín (Marcelino Botín Foundation)

IGME

Instituto Geológico y Minero de España (Geological Survey of Spain)

IWRM

Integrated Water Resources Management

INM

Instituto Nacional de Meteorología (National Weather Institute)

MAPA

Ministerio de Agricultura, Pesca y Alimentación (Ministry of Agriculture, Fisheries and
Food)

OECD

Organisation for Economic Cooperation and Development

PAS

Proyecto Aguas Subterráneas (‘Project Groundwater’)

RBA

River Basin Authority

SIAR

Sistema de Información Agroclimática para Regadío (Agroclimatic Information Systems
for Irrigation)

SGOP

Servicio Geológico de Obras Públicas (former denomination for IGME)

UCM

Universidad Complutense de Madrid

UH

Unidad Hidrogeológica (Hydrogeological Unit)

UN

United Nations

UNESCO

United Nations Educational, Scientific and Cultural Organisation

UPM

Universidad Politécnica de Madrid

UGB

Upper Guadiana Basin

WFD

Water Framework Directive

WTO

World Trade Organisation

WUA

Water User Association
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1. Upper Guadiana basin
2. Relevant administrative boundaries of Spain
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Annex 1. Upper Guadiana basin (CHG 2001)
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Annex 2. Relevant administrative boundaries of Spain
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Introduction and objectives of the RAP
Major objective for the ‘Research and Action Plan’ (RAP) is the integration of
•

NeWater research in work packages,

•

the work of case study teams,

•

the stakeholder needs in basins.

It serves as the document where preliminary work of case study teams is used to derive case study specific
research issues. These research issues shall serve as point of departure for the development of a case study
specific research and action plan for the next couple of months but also for the entire project duration. The
connexion of the RAP document to a processing strategy (see annex 1) shall support the integration of basin and
stakeholder specific research requirements. This is the challenging condition for a long-term involvement of case
study partners/stakeholders in NeWater.
Beside its integrative function, the RAP processing shall help to overcome some challenges where case study work
and work packages related requirements had a lack of guidance and progress due to heterogeneous expectations
st
resulting from heterogeneous interpretations of some aspects of the 1 18-month Implementation Plan. The dual
use of some terms has lead to some minor confusion that could be solved by some renaming (see document “NW
steps for research and action plan JM 08-05-2005.doc”). This renaming requires some clarification done by this
RAP.
Finally the case study specific RAPs shall become part of the next 18-Month Implementation Plan and needs
approval of the NeWater General Assembly in November.
The processing of the RAP requires a strong cooperation of NeWater work blocks 1,2,3 and 4. The
processing strategy (Annex 1) shall coordinate that cooperation but has also to be revised here and there. Annex 1
defines responsibilities and the lapse of time.
The outlined challenges of cooperation and integration are highlighted in figure 1 through different phases of the
project and the interaction between stakeholder processes in the basins and the research activities in WBs 1,2 and
4. The establishment of a fruitful exchange between stakeholder process and scientific analyses focusing on other
sources of knowledge about the river basins (e.g. data from measurements, results from simulation models) is a
key element of success of the NeWater research agenda.

RAP structure
Chapter 1 of the RAP is devoted to the first crucial phase “Analysis, Problems, Current State, Management
Regime” where the research programme in the NeWater basins is determined in a participatory process. The
analysis is guided by a management questionnaire (1.1) and a protocol for a rapid vulnerability assessment (1.4).
This analytical work is complemented by a general geographical (political and physical) description of the basin
(1.2), by a report of tools used for IWRM (1.3, coming from WB 4), and stakeholder input on basin specific concerns
and stakeholder roles in the basin. In chapter 1.6 case study specific concerns and research issues shall be derived
from results of 1.1- 1.5 as a joint task of case study teams and work blocks.
Chapter 2 summarizes which work packages of the NeWater project are involved in the implementation of the
research agenda. It shall also help to set up the case study teams, since it comprises the research affiliation on
NeWater partners.
Chapter 3 describes in more detail the next steps of implementation of the research agenda for the next months.
Chapter 3.1 is a modification of the metadata checklist, which has been introduced to replace the baseline data
collection from the DoW. It bases on the outcomes of chapter 1.6. Since it turned out, that the first effort for the
baseline data collection (cp. “NW WB3 baseline assessment guide_v1.doc”) did not put the focus on case study
specific concern or research issues respectively - but rather on a general data and information collection - the
modified chapter 3.1 shall give the interrelations of
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case study specific research issues,
research and stakeholder activities,
and responsibilities.
Chapter 4 outlines the research programme for the total implementation period based on the structure sketched in
Figure 1. Six interdependent activities are defined to understand how activities in the cases contribute to the
development of expected products and how different workpackages contribute to these activities.

PHASES

Analysis
Problems
Current State
Management
Regime

STAKHOLDER
PROCESS

Paradigms
Perceptions
Priorities

RESEARCH
WBs 1,2,4

First Analysis from
Scientific
perspective
Research Goals

Research Programme
In Cases Defined

Future States
Management
Regime

Options for
Transition

Implementation
Transition

Desirable Futures
Barriers for Change
Possible Conflicts

Options for different
groups
Collective Action
Willingness to act

Action Plan
Test of new options
in reality or virtual
Evaluation

Development
Indicators
Integrated Models
Scenarios
Results from
Integrated Analyses &
Models on
Vulnerability,
Scenarios, Transition
Dynamics

Tools and Practices
to Test
Results Scientific
Evaluation

Figure 1 Phases and Interaction between Stakeholder Process and activities in WBs 1,2,4
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1

Basin description

This chapter is devoted to a first inventory of a case study basin. This inventory should result in a first concept of
research issues. Chapter 1.1 – 1.5 build the basis for this concept. They require general description of the basin
(eg. geographical focus) but also analytical work (eg. characterization of management regimes). The derivation of
research issues (1.6) from this analytical and descriptive work is a joint task of case study teams and work blocks.

1.1

First Characterization of Water Management Regimes in the
NeWater Basins

1.1.1

Introduction

The first overview for the characterization of the current water management regimes and its degree of being
adaptive in each of the NeWater Basins and to locate a regime along the different dimensions important in the
transition towards more adaptive water management regimes, should be acquired via a questionnaire.
Based on the analysis, research priorities will be identified for analysing transition processes under the umbrella
of WPs 1.1 and 1.7. The work with the questionnaire will proceed in cooperation between WPs 1.1 & 1.7 and the
different NeWater basins.

1.1.2

Questionnaire

The questionnaire should support the design individual interviews and/or stakeholder meetings. Case study teams
should provide answers if possible and indicate clearly the type of information on which the answer is based (e.g.
confidential/official report with reference where to find, personal communication, interview….). If answers cannot
be given please indicate clearly why. Case study teams will be supported in the working with the questionnaire as
well as in the analysis of the results and the identification of research priorities.
Table(s) 2: Characterization of Regimes

A. Management approach and strategies
A.1. General Issues
Question

Answer

Data Source

What are the major objectives for river
basin management regarding water
allocation, water quality, and flood
protection? (possible answers could be
maximize economic benefits, guarantee
household water supply at any price,
security first etc)?

Water allocation: mainly for agriculture;
Alqueva reservoir will increase the storage
capacity in 800% and thus it will allow
facing problems derived from droughts.

INAG

To which extent is the current
management paradigm characterized by a
belief in prediction and control?

Areas prone to risk of droughts and floods
are identified but current management
strategies do not give much importance to
prediction and control.

What are the current strategies for risk
management?

Not known at the time of writing

Water quality: the situation is worrying and
thus monitoring of water quality should be
increased. Measures to reduce diffuse
pollution are also to be taken

What it the attitude towards – risk averse,
risk seeking?
If and how are uncertainties (e.g. about
effectiveness of measures, future
developments of water demand)
addressed and included in strategic and
operational management?

Not known at the time of writing

INAG
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To which extent does water management
rely on hard versus soft approaches
(technology versus “societal” measures
such as pricing or awareness rising)?

Water management rely more often on
hard approaches.

What are performance criteria for success
or failure for water management?

Not known at the time of writing

What are the consequences for success
or failure?

Not known at the time of writing

A.2 Planning approach
Question

Answer

Data Source

Does water management rely on
integrated management plans at basin
scale?

Yes, management plan was developed for
the basin

INAG

Are stakeholder groups included in the
development and implementation of the
management plans?

Public participation is often limited to the
consultation and information stage

INAG

Is scenario planning used in developing
and/or revising management plans – are
a diversity of solutions compared for
different possible future developments?

Not known at the time of writing

Is any revision of management plans
foreseen? If yes how often?

Not known at the time of writing

What type of measures prevail in
management practice (e.g. voluntary
agreements, legal regulations, economic
incentives).

Legal regulations

To which extent are emerging problems
such as climate change and possible
shifts in extreme weather events are
taken into consideration?

Droughts are becoming a serious concern
and is taken into consideration

Would you describe the water
management practitioners as
conservative or innovative?

Conservative

INAG

A.3 Degree of fragmentation
Question

Answer

Data Source

To which extent are the management of
water quantity in terms of allocation of a
scarce resource to different users and
quality aspects and flood protections
integrated in the current management
regime?

They are integrated

INAG

Is there any successful formal or informal
cooperation between water management
and agriculture?

During drought seasons conflicts do arise
between farmers and water managers

Is there any successful formal or informal
cooperation between water management
and regional planning?

A formal cooperation exist between water
management and regional planning.
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A.4 Technological infrastructure – size, life-time, costs.
Question

Answer

Have more recently big investments
been made in large-scale infrastructure
(reservoir, dams)? If yes please specify?

Yes. The Alqueva reservoir (250 km2) and
dam (finished in 2002) is a large-scale
infrastructure project for the next 25 years
that will store 4150 million cubic meters of
water and allow irrigation of about 110000
hectares.

Is there any sign for a “paradigm shift”
that people take into consideration more
small-scale infrastructure and integrated
planning?

No, as a consequence of the Alqueva
project there is a trend for large scale
projects

Data Source

B. Governance Structure
B.1 General Issues
Question

Answer

Data Source

What are the most relevant national
water legislation and regulations?

Law n.45/94 of 22nd February, that
regulates the planning process of water
resources and the elaboration and
approval of the water resources plans;

INAG (Water Institute,
Environment Ministry)

nd
February, that
Law n.46/94 of 22
establishes the licensing of water use.
nd
February, that
Law n. 47/94 of 22
establishes the economic and financial
regime of water use.

Law n. 152/97 of 19th June, that
establishes the applicable disposals to the
collection, storage and discharge of
residual urban waters in the aquatic way;
rd
Law n. 235/97 of 3 September that aims
the reduction of water pollution caused or
induced by nitrates of agricultural origin.

Law n. 236/98 of 1st August, that
establishes quality standards, criteria and
objectives, to protect the aquatic way and
improve the water quality.
th
Regulation n. 16/2001 of 5 December
that approves the hydrographic basin plan
of Guadiana River;
th
Law n. 243/2001 of 5 September, that
regulates the water quality for human
consumption.

What government actors are responsible
for which issues (quality and quantity,
surface water/groundwater) in water
management?

INAG – Water management, monitoring,
protection and planning of the hydrological
resources
ARH (Regional Hydrographical
Administration) – water management,
monitoring, planning.
The CNA (Water National Council) –
planning.

INAG
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CRH (Regional Hydrographical Councils)
planning.
Characterize briefly the main
governmental actors/authorities by: their
interest, goals, strategies, technical
capability and/or power.

INAG – Is the organism of the
Environmental Ministry, responsible for
the development and application of
national
politics
concerning
water
resources and basic sanitation.
-

Development of information systems
about availability and needs of water
resources at national level;

-

Promote the integrated planning of
hydrographical basins;

-

Study and propose technical,
economical and legislative measures
necessary for the optimal management
of national water resources;

-

Promote the conservation of quality
and quantity of water resources;

-

Assure and control the safety of dams;

-

Promote new hydraulic infra-structures;

INAG

ARH
(Regional
Hydrographical
Administration):
- To elaborate and execute the
Hydrographical Basin Plan and the
Specific
Plans
of
Hydrological
Resources Management;
- The application of the measure programs
foreseen in the Hydrographical Basin Plan
(PBH);
- To promote the re-qualification of the
hydrological
resources
and
its
systematisation;
- The application of the financial and
economic regime in the hydrographical
basins.
The CNA (Water National Council is the
consultation agency of the Government in
the hydrological resources domain)
appreciates and follows the elaboration of
the
Water
National
Plan,
the
Hydrographical Basin Plans and other
relevant plans. It is also responsible to
formulate or appreciate the strategic
options for the sustainable management
of the hydrological resources.
CRH (Regional Hydrographical Councils)
are the consultative bodies of the ARH,
where they represent the Central and
Local Administration organisms and the
representative entities of the main water
users in the hydrographical basins as well
as the technical, scientific and nongovernmental organizations.
If changes in the institutional make up of
water management and the prevailing
water management strategy have

Some changes will be made after
transposition of the WFD into national law,
which will occur this year.

INAG
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occurred, which factors explain them (is
this always a matter of extreme weather
events, or are there other drivers as well)
and what factors seem to inhibit these
changes (ie training of water managers)?

Changes are slow and mostly reactive.

Are the changes necessarily slow and
reactive or are they sometimes quick and
anticipating?

B.2 Stakeholder/citizen participation
Question
What are the most relevant stakeholder
groups (organized and unorganized
water users, citizens, etc.) and how are
they organized?

Has water management been a main
concern for the political system and
general population or not?
Is much attention paid to water issues in
the media?

Answer
INAG (Water Institute), AdP (Water supply
company), IDRHa (Agricultural and
Hydraulic development institute), ICN
(Institute for Nature Conservation), LPN
(League for the Protection of Nature),
EDIA (public company to operate the
Multipurpose Alqueva Project), DRAAL
(Regional Directorate for Agriculture of the
Alentejo Region), Gestalqueva
(consortium between EDIA and
municipalities), Municipality Associations
of the North Alentejo region, Évora district,
Beja district and Algarve region, CCDR
Alentejo (Commission for the Coordination
and Regional Development of the Alentejo
Region, CCDR Algarve, Farmers
associations, Alentejo pig breeding
Association.
In general citizens are not organized and
thus public participation is scarce.
Water management until a few years ago
was not a main concern for the political
system and general population. Due to the
recent drought the awareness and
concern has risen.

Data Source

Answer
INAG is the main party that collects and
produce information as well as their
interpretation. Other involved parties are
the National Statistical Centre and
Agricultural Ministry.
There is no joint/participative information
production.
Not known at the time of writing

Data Source

B.3 Information management and sharing
Question
Which parties collect/produce, and which
parties interpret/analyse what kind of
information?
Is there any joint/participative information
production (experts/ public)?

How is this information used in decisionmaking? (Is it used?)
What is the role of the scientific
community and expert advice in the
process of water management?

Not known at the time of writing
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Do specifically designed monitoring
programmes exist with the goal to revise
management strategies (monitoring
present at all, for control and/or for
change in strategies)?

1.2

Monitoring programmes do exist

SNIRH

Spatial scales / Geographical focus

The Guadiana basin is one of the largest catchments in the Iberian Peninsula (see Figure 1.1.), with a total area
2
2
2
of 66,800 km , 55,220 km (83%) in Spain and 11,580 km (17%) in Portugal.

The Guadiana River runs over 550 km in Spain and 260 km in Portugal, 110km of them making the border.
The catchment includes a great diversity of habitats and regions of recognised nature importance. The coastal
area of this basin has unique location characteristics and assumes a relevant socio-economic importance both at
fishing and tourism activities.

Figure 1 - Iberian Peninsula map showing the Guadiana Basin location

From a morphological point of view the basin the basin can be divided in three distinct areas: Upper, Middle and
Lower Guadiana. The area being considered in this part of the research is the Lower Guadiana and more
specifically the region upstream the Alqueva dam (including it) up to the border with Spain. The Lower Guadiana
corresponds essentially to the Portuguese part of the river including the Spanish basin of Chança.
In Portugal, the Guadiana Basin Plan is administratively divided between the Alentejo and Algarve regions, with a
total population of about 230.000 inhabitants, which corresponds to 12% of the basin total population. The basin
includes or intercepts 34 councils, of which just 11 are totally integrated in the basin. Thus the physical limit of the
hydrographical basin are not coincident with the administrative borders and in some cases the limits of the
catchment crosses important urban emplacements, as is the case of the urban areas of Évora, Beja and
Portalegre, which were divided by the limits of the hydrographic catchments of Sado and Guadiana.
This case study represents the typical conditions of a Southern Europe region with arid climate, with its particular
environmental and social characteristics. Climate, soil and hydrogeology have a particular significance on the
catchment available resources and they are the main factors influencing groundwater recharge, whilst the main
human impact driving forces are urbanization, industry and agricultural production.
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The increase of impervious surface area have the effect of reducing the water recharge, and increasing the base
flow in urban systems and the surface run-off, and changes in river regimes have effects of the water balance,
with increase or decrease of the available resources. Throughout history, Portugal and Spain had to learn to
share their transboundary water resources.
According to recent data, water for irrigation and domestic supply that is withdraws from the Guadiana basin can
be divided into 19% for Portugal and 81% to Spain and from the average annual discharge, 25% is generated in
Portugal and 75% in Spain.
Non-point source pollution from agricultural run-off and point source pollution from industries, mining, wastewater
treatment plants, landfills, and others, are identified as major pollution sources and in consequence, there is a
decreasing of the availability of resources. Political, cultural, industrial and economical factors must be taken into
consideration for best environmental management and water regulation
Agriculture is the most representative activity of the primary sector and it is concentrated in the Alentejo. The
secondary sector, with extractive, food processing and beverage industries, is present in the Alentejo as well as in
the Algarve. The tertiary sector, with the commerce in the first place results of a great importance and it is
concentrated in the Algarve.

Water infrastructures
In Portugal, there are 12 dams with storage volumes higher than 10 hm3 including the Alqueva infrastructure. The
3
Alqueva, Pedrógão e Abrilongo dams will allow to increase the Portuguese storage capacity from 513 hm to
3
5.130 hm , of which 4.150 corresponds to Alqueva.

There are 4 irrigation networks and one drainage network, integrated in the collective irrigation systems of Caia,
Lucefit and Vigia rivers. Small dams are usually associated to small private irrigation systems. It is planned to
increase until 2006 the irrigated are in more 27.139 ha and until the end of the Alqueva Multipurpose Project
(EFMA), in 25 to 30 years, in a further 112.240 ha. The Alqueva dam is the central element of the EFMA. The
2
reservoir that will be created by the Alqueva dam will have an area with about 250 km and will allow storing a
3
3
total volume of 4150 hm , of which 3150 hm corresponds to its useful capacity. Portugal’s water storage capacity

will increase 800% in the South region.
The Alqueva project are as follows:
- Dam in the Guadiana river at Alqueva with 75 m of visible height up tp level 154;total storage capacity of
3
3
4.150 hm at level 152, being 3.150 hm the volume during normal exploration between levels 130 e 152, and
3
2
1.000 hm of dead volume between levels 79 e 130; flooded area 250 km at level 152.

- Hydroelectric plant, installed in Alqueva, equipped with two reversible groups turbine/pump with 120MW
each;
- Main water widrawal at Degebe river at level 130, complemented with a network of secondary dams and a
primary and secondary network that constitute the Alqueva’s Global Irrigation System.
The final destination of stored water will be 95% for irrigation and up to 5% for strategic uses: public supply,
industry, animal farming and ecological flow.

There are 4814 infrastructures in the Guadiana basin, 2542 of which are hydraulic infrastructures:
Type of infrastructure

Number

Barrage or Dam

1284

Aquaculture

1

11
Hydroelectric Central

1

Peers

4

Channel/tunnel/gallery/conduct

7

Caption

380

Elevation Station

6

Inert extraction

46

Bridge/ Pontoon

251

Dry net

1

Irrigation net

4

Flow regularization

6

Salt mine

10

Total

2542

Regarding basic sanitation infrastructures, 2237 infrastructures have been registered, distributed in the following
way
Type of infrastructure

Number

Water supply system

216

Water origin

313

Capitation

386

Elevation Station

41

Water treatment system

17

Chlorination point

105

Reservoir

195

Distribution net

267

Wastewater system

178

Draining net

178

Irrigation net

7

Wastewater station

64

Septic tank

74

Dump area

196

Total

2237

Problems, Conflicts
The main sources of pollution in the Guadiana basin are the non-treated discharge, especially from industries,
and diffuse pollution with origin in agriculture and cattle,. Big investment effort in wastewater treatment
infrastructures has been made in the last years by the administrations of both Spain and Portugal. In intensive
agriculture zones, the aquifers have a high nitrate pollution risk.
The following activities contribute for the discharge of residual water in the Guadiana basin:
Hog raising (retention systems).
Urban wastewater
Production of olive oils
Bovine breeding
Tanneries
Food processing plants
Serious environmental problems are present in the Guadiana catchment due to an inadequate control of pollution
with urban origin. The limited control of urban wastewater discharge into watercourses is due to the fact that
wastewater treatment plants have not been built or only part of the treatment cycle is available.
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Such a situation derives mainly from:
Limited availability of financial resources to build sewerage networks and treatment plants;
Long construction time of these infrastructure;
Present water quality of effluent different from that assumed at the design stage;
Inadequate operation of wastewater treatment due to limited organization and competence as well as
limited financial resources of responsible local government.
The climatic conditions involved in this area lead to a very weak balance between anthropogenic needs and
ecological flows. The soil desertification and insufficient groundwater in the aquifers, affect the desirable
agriculture and fishing working conditions.
The lack of quality and quantity of available hydrological resources in the transboundary area is mainly associated
to the consumption by agricultural activities in the lower part of the Spanish side of the catchment.
Many of the present economical problems result from the past: in some places there is up to 30% rate of
unemployment, with a social mass that have no resources to make investments, resulting in low economic
standards. Young people migrate to towns, with consequences to the villages, where the schools and medical
assistance are, generally, missing.
The increase of the water search, the raised on consumptions to the agricultural use and the irregularities of the
regimen of draining have come to determine the fast development of hydraulically workmanships, mainly in Spain,
with predominance of the construction of barrages, for creation of the capacity of water storage in lagoon of intraannual and inter-annual regularization .The national water availabilities are thus conditional for the climate and the
regimen of use in Spain of waters of the shared hydrographical basins.
Spain has contradictory interests to the ones of Portugal and benefits of the fact of the rivers to be born in Spain,
having come significantly to diminish water the affluent availabilities of Spain in the last years, face to the growth
of the water use in the Spanish part.
In the future, the affluence of Spain, as well as the draining generated in Portugal can still become affected as
consequence of the increasing derivation of volumes in Spain, of the water transferences between hydrographical
basins and of the climatic changes.
Portuguese authorities pointed the existence of pollution proceeding from Spain, with eventual negative
repercussions in the water quality of the Alqueva reservoir.
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Figure 2 - Main dams present at the Guadiana basin (SNIRH)
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Figure 3 – Hydrographic sub-basins present at the Guadiana river basin (PBH Guadiana)
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Figure 4 – Counties included in the basin

16

Figure 5: Guadiana’s basin hidrografic network do (INAG/SNIRH)
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Figure 6: Temperature variation(SNIRH)
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Figure 7: Variation of the evapotranspiration (SNIRH)
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Figure 8: Variation of Precipitation (SNIRH)
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1.3

Current use of tools for IWRM

Results of WP 4.1 report

1.4

Baseline Rapid Assessment of Vulnerability for Adaptation
(BRAVA)

1.5

Analysis of Stakeholder and their respective roles in the basin
including stakeholder feedback (issues)

Problems regarding public participation
Public participation is hindered by many problems related to awareness and education aspects but also related
with lack technical and human resources.
Awareness and education
-

There is a lack of awareness regarding water problem and water scarcity. There is the general filling that
the decisions taken by the Public Administration do not take their opinion and interests into account.

-

It is a difficult problem by itself. There is a conflict of political, social, economical and environmental
interests. For example 80% of groundwater is private leading to conflicts.

-

Lack of specific common interests is also a problem. Drivers for public participation are:
• Economical interests
• NIMBY (Not In My Back Yard) effect

-

Under this perspective the fact that water is not seen as an economic good is also a problem because
people feel that their participation in the issue will not have a direct repercussion on their financial
situation. The conclusion is that water is cheap. Only when extreme situations occur, droughts and
floods, the motivation increases.

-

Lack of training, education and tradition at the society for public participation. People do not participate
and institutions are not willing or do not promote their participation in an efficient way.

-

Local administration is often in a better position to favor public participation

-

Public participation is often limited to the consultation and information stage.

Lack of technical and human resources for the exercise of participation
-

There is a lack of technical and human means and of knowledge, by the users and Public Administration,
to develop and put in practice processes of public participation.

-

There is a problem related with the protocols for public participation: it is very important how we
participate and who is allowed to speak.

-

Lack of documentation concerning participatory processes and there is the need of more clarification of
the legal framework regarding public participation.

-

Overlapping and dispersion of competences difficult participation on the decision taking processes.

-

Lack of information, difficulty to access information and inadequate methodologies applied on its
presentation hinders participatory processes.

-

The lack of technical preparation by the receptors of information and lack of adaptation and simplification
on the side of the producers of concepts and issues analyzed, often complex, make dialog and
participation difficult.

Identification of main stakeholders
Main stakeholders are
-

INAG (Water Institute)
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-

AdP (Water supply company)

-

IDRHa (Agricultural and Hydraulic development institute)

-

ICN (Institute for Nature Conservation)

-

LPN (League for the Protection of Nature)

-

EDIA (public company to operate the Multipurpose Alqueva Project)

-

DRAAL (Regional Directorate for Agriculture of the Alentejo Region)

-

Gestalqueva (consortium between EDIA and municipalities)

-

Municipality Associations of the North Alentejo region, Évora district, Beja district and Algarve region

-

CCDR Alentejo (Commission for the Coordination and Regional Development of the Alentejo Region

-

CCDR Algarve

-

Farmers associations

-

Alentejo pig breeding Association.

1.6

First concept of a participative definition of the research
issues in the basin
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2

NeWater work plan (from DoW for the Guadiana)

This is the same text as that for upper Guadiana
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2.1

Case Study Teams

Each case study should have a research team where the following roles should be clearly identified (must not
necessarily be different persons for each of the roles described):
Case study coordinator (contacts to regional stakeholders, access to information and data and
models/tools developed for the basin in other research projects),
Responsible person for stakeholder process (design of process, analysis of each meeting, interviews),
Responsible person for participatory model development and knowledge integration (development of
integrated models qualitative and/or quantitative, decision on input of data/models from methodological
WPs into the process)
Major representative from the stakeholder group who plays a key role in the stakeholder process.
Project partner working in case study involved work packages and their contributions
Case study team member contact for vulnerability
tbe
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3

Activities to Month 1 – 12

This chapter describes the research activities and stakeholder related research activities and events for the next
couple of months. The basis builds chapter 3.1, which picks up research issues from chapter 1.6. From these
research issues specific activities have to be derived and subdivided in more detailed actions. These actions can
also comprehend issue related data or meta data collections.

3.1

Decision tree

Instead of the former table 1 with data collection, it is intended to develop some kind of decision tree for each
case study. Figure 2 gives a first draft for the structure of that tree. The revision of the structure and the
development of its content is a joint task of case study teams and work blocks. In order to enable a project
partners to work on it, the implementation will be done with the open source software “Freemind”.

Case study

Chapter 1
exposes
issues

Basis
description

Issue n+1

Issue n+2

Issue n+3

WP x

R n+1.1

R n+1
Subactivities

Rn

R n+1.2

Issue n+4

Issues require
stakeholder
activities

Stakeholderactivities (S)

Issues require
research
activities

research activities (R)

R n+2

WP y

R n+1.3

Sn

S n+1

WP x

R n+1.1

Subactivities

Issue n

R n+1.2

S n+2

WP x

R n+1.3

Figure 2: Structure of a decision tree. Needs further revisions as joint task of work blocks and case study teams.
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3.2

Further Vulnerability Assessment (extended)

This rapid appraisal of vulnerability in the RAP may be extended in several ways:
… toward more quantitative indicators and profiles
… to integrate with water basin analyses
… to address dynamic aspects of vulnerability over time
These are options for further development in Newater. Check those that, at this stage of planning, are of interest:
Toward more quantitative indicators and profiles. The exposure-threat matrix provides one way to develop
indicators that are specific to vulnerable groups or elements of the system. An extended baseline requires further
work on choosing indicators, compiling data sets and developing profiles:
Conceptual mapping of concerns among vulnerable groups
Compiling formal indicators of vulnerability relating to the concerns of vulnerable groups
Compiling profiles and aggregate indicators of vulnerability
Developing profiles and indicators of poverty related to water management
Developing profiles and indicators of gender related to water management
Testing vulnerability profiles with stakeholders
To integrate with water basin analyses. An understanding of the exposure units, selection of robust indicators
and profiles of vulnerability are useful in basin-level planning and management.
Defining indicators of vulnerability for monitoring and use in adaptive management
Link vulnerability profiles and indicators to systems dynamics models (such as the Water and Evaluation
Planning System, WEAP)
Construct hazard-damage functions to quantify economic losses
Construct scenarios of future vulnerability
Evaluate indicators of adaptive capacity and the effect of management regimes to reduce future
vulnerability
To address dynamic aspects of vulnerability over time. Vulnerability changes over time and in response to the
actions of stakeholders in managing stresses. Understanding dynamic vulnerability requires time series of data
(such as rainfall, water flows, usage) and understanding of socio-ecological linkages (such as changing roles of
actors, technological responses to water shortages, water quality threats to supply).
Develop dynamic measures of vulnerability (linking to adaptive management)
Compile and evaluate coping strategies related to specific threats and actors
Compile simply rule-based models of how vulnerable groups (and stakeholders) might respond to
different scenarios of stresses and hazards
Develop prototype models of vulnerability to explore concepts and indicators from different perspectives
(resilience, multi-agent, economic)

3.3

Stakeholder and Participation Actions

The generic list of actions should be replaced by the description of case study specific steps.
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Table 3: Stakeholder and participation actions
Activity (& tasks)
Kick-off meeting in Osnabrück; make
preliminary matching of thematic WPs and
cases
Develop stakeholder protocol – initial version
(T3.1.1)
Planning case study process; initial stakeholder
selection and contacts (different stakeholders
for different WPs if needed) (T3.x.1)
Develop guidance on baseline assessment in
the case studies (also covering tools, capacity
building, and vulnerability assessment) – initial
version (T3.1.2)

Main responsibility

Timing

Inputs needed

Month 1
(17-19 Jan 2005)
Cemagref
CS leaders

Months 1-3
(Jan-Mar 2005)
Months 1-4
(Jan-Apr 2005)

CEH

Months 2-4
(Feb-Apr 2005)

Interactions between CS leaders and thematic
WP leaders on introductory materials on
research methods to adapt them to the needs
of individual basins

CS leaders, other WP
leaders, with participation
of WB3 coordinators

Months 2-4
(Feb-Apr 2005)

Planning & preparation of training workshop in
Montpellier
WB3 workshop in Montepellier to be attended
by all case study teams – training on
stakeholder process, development of final
versions of stakeholder protocol and guidance
on baseline assessment (T3.1.3)
Adaptation of stakeholder approach to the
needs of the individual basins (T3.x.3)
Series of interactive stakeholder contacts &
stakeholder workshop in each basin (T3.x.4) –
combined activity with data collection (next
step)

Cemagref

Months 2-4
(Feb-Apr 2005)
Month 4
(25-29 Apr 2005)

Cemagref, CEH

CS leaders (& Cemagref)
CS leaders

Month 5
(May 2005)
Months 5-10
(May-Oct 2005)

Outputs (plus deliverables &
deadlines)
Preliminary matching of thematic
WPs and cases
Initial protocol on stakeholder
processes

Preliminary matching of thematic WPs
and cases
Typology of tools to be used (from
WB4)
Needs
for
rapid
vulnerability
assessment (from WP2.1)
Inputs from other WP leaders on data
requirements
Advice from WP1.2 (Governance)
Initial versions of introductory materials
on research methods from WP leaders
in WBs 1 & 2

Initial guidance
assessment

Initial stakeholder protocol
Initial guidance on baseline assessment
Introductory materials on research
methods

Final protocol on stakeholder
processes (D3.1.1)
Final guidance on baseline
assessment

Final protocol on stakeholder processes

Stakeholder approach adapted to
needs of individual basins
Stakeholder report for each
basin, defining stakeholders’
needs for research, tools and
capacity building (D3.x.2)

Final stakeholder protocol
Adaptation of stakeholder protocol to
needs of basin
Introductory materials on research
methods

on

baseline

Final versions of introductory
materials on research methods,
adapted to needs of individual
basins – defining research
outputs and what value it adds
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Outputs (plus deliverables &
deadlines)
Relevant data & information

Activity (& tasks)

Main responsibility

Timing

Inputs needed

Data collection in each case study basin for
baseline assessment (including tools, capacity
building, vulnerability) (T3.x.2) – combined
activity with stakeholder interaction (previous
step)
Produce report on current status in each basin
= baseline assessment report (T3.x.5)
Support training & methodological advice for
case study teams (T3.1.4)
Planning for WB3 meeting in Nov 2005

CS leaders

Months 5-9
(May-Sep 2005)

Final guidance on baseline assessment

CS leaders

Data collection (previous step)

Baseline assessment reports for
each basin (D3.x.1)

Project general assembly and WB3 workshop –
bringing together CS teams, representatives of
stakeholders and researchers from WBs 1, 2 &
4. This will define the research programme,
requirements for tools and capacity building
needs for each basin (T3.x.6)

WB coordinators & CS
leaders, with participation
of selected stake-holders,
other WP leaders

Month 9
(Sep 2005)
From month 5
(May 2005)
Months 5-10
(May-Oct 2005)
Month 11
(7-11 Nov 2005)

All the above

Develop baseline assessments in each basin
into “Regional reports on context for
participation”.
Applied research in case study basins and
existing tool enhancement (T3.x.7)

CEH

Months 9-12
(Sep-Dec 2005)

Baseline assessment reports for each
basin

Research agenda for each basin
(D3.x.3) – i.e., the project’s
response to D3.x.2
[this material (and D3.x.1,
D3.x.2) will also feed into WP4.1:
Initial compendium of best
practices from case studies, and
users’
requ-irements
for
enhancement of existing tools]
Report
on
context
for
participation – all case studies
(D3.1.2)

Other WP leaders, working
in cooperation with CS
leaders
CS leaders, relevant WP
teams, local partners

Starting month 12
(Dec 2005)

Research agenda

Stakeholder interaction and evaluation as
required for individual reseach themes (T3.x.8)

Cemagref, CEH
CEH, Cemagref

Starting month 12
(Dec 2005)
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3.4

First version of tool plan

In NeWater a tool is defined as something – either tangible or intangible – used to support operational actions in
performing IWRM. This definition is broad with the intention that it should be able to embrace the different uses of
the term in different scientific and professional sub-communities dealing with IWRM. We consider a tool not only
to be a computer system, an apparatus, a device or an artefact, but we also include methods, protocols,
procedures and guidelines.
1.

List the tools that are in use in the basin and indicate their characteristics using the table below, by marking
1
‘X’ in the appropriate boxes (as many as needed). For each tool, please also discuss:
•
how far is it actually used in practice,
•
perception of effectiveness and need for improvements as seen by the operators,
•
perception of effectiveness and need for improvements as seen by other stakeholders,
•
analysis of effectiveness and need for improvements (include consideration of potential to move towards
adaptive water management practice, and to deal with climate variability and change).

2.

Indicate needs for new types of tools perceived to be required for transition towards Adaptive Management.

1

This characterisation follows the typology of tools generated by WB4; for more information refer to the document
Classification of Tool Characteristics, Barlebo, Refsgaard and van der Keur, May 2005.

Identification
Designing
Implementation
Evaluation
Data handling
Model simulation
Communication
Participatory processes
Monitoring and evaluation
Surface water
Groundwater
Ecology
Economic aspects
Governance
Uncertainty aspects
Guideline (written, video, oral, etc.)
Questionnaire/checklist
Database and GIS
Model code with simple relations
Model code with complex processes
DSS
Role playing game
Scientists
Professionals (e.g. consultants)
Water managers
Stakeholders
General public
Not verified
Poorly verified
Moderately verified
Well verified
Not documented
Only in hypothetical cases
Used in a few case studies
Widely professional use
Uncertainty
Supports transparent processes
Interactive scenario planning
Compare scenarios (decision support)
General tool – not particularly for AM
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Table 4: Characteristics of tools used in case study basin

Tool

Tool A
Tool B
Tool C
Problem
life cycle
Functionality
Topics
Tool types
Intended
users / user
friendliness
Scientific
Extent of Relevance for
verification current
NeWater
of tool
use of tool
Comments
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4
4.1

Research until Month 48
Main NeWater outputs

This section briefly describes the main research components for a NeWater Case study and how these connect to
activities in the work packages. Point of departure is what one would like to see as main results at the end of the
NEWATER project. This can be summarized in six products / activities 0 to 6. These activities and their
interrelations are shown in Figure 2:
1. A data base of information on policy, water management strategies and governance structure and physical
water system and socio-economic factors of relevance in the basin.
2. A description of the current management regime and the degree of adaptive capacity, which includes an
analysis of the importance of key factors and their interdependence.
3. A description of how to transit towards an adaptive management regime for the NeWater basin, at different
scales. This includes an analysis of possible future management regime(s) and their performance under
different scenarios and the identification and partial implementation of actions at different levels
–
Individual stakeholder groups and members (e.g. farmers association and individual farmer)
–
Collective action of different groups
–
Action at higher levels – European, trans-boundary commission
4. A set of concrete projects and management examples that strengthen adaptive management.
5. A set of indicators and tools that enable to measure the vulnerability and adaptive capacity of such regime
6. A set of pre operational tools to support adaptive management
The activities may be conducted at different scales as indicated at the left of Figure 2. Examples in parentheses
are from the Rhine case study.
Whole basin/transboundary (whole basin, International Rhine Commission)
Large region/cross border (Niederrhein - downstream of Bonn)
Regional/local (Rhine subbasin - catchment of the Emscher in Germany)

Case study

3

Adaptive managem.
elements

Checking /
exchange of
experience

2
Baseline
inventory /
current regime

1

transition
adaptive management regime
regional / scale
national / scale

3

5

4
Policies

managem strat /
projects

Transbound / scale
Evaluation & effectiveness
Scenarios

6
Tools / Models

Figure 2. Main Newater products / activities and their inter-relations

indicators
risk/
vulnerab./
adaptive cap

Information / data

local / scale
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4.2 Relation main outputs and WP activities
4.2.1 Rationale
It is important to note that the current activities as listed in WBs and WPs in the NeWater proposal are not
covering the whole range of activities that would be needed to analyse and facilitate a transition in a NeWater
basin towards a more adaptive management regime that is adapted to the needs and conditions of the basin
under consideration. This would simply be too ambitious, and is in many ways a policy issue. However, the
NeWater project can contribute to the policy processes ongoing in the EU and other stakeholders in the NeWater
basin by providing relevant information and examples on the above mentioned 6 issues. A perquisite for an
effective transfer of this information is for every researcher to know where her/his activity is positioned within this
list of six main products/activities and how they are interrelated. This is shown in Figure 3, for a selected number
of WBs and WPs.

Case study activities

Adaptive managem.
elements

Checking /
exchange of
experience
WB3 WB1

wp12 wp13

Baseline
inventory /
current regime

wp17

WB3

transition
adaptive management regime
regional / scale

wp12 wp13

national / scale
Policies
Transbound / scale

Scenarios

wp26

Institutions

wp12

Environment

WB2

wp11
managem strat /
projects
wp14 wp15

Evaluation & effectiveness

WB4

wp17

indicators
WB2
risk/
vulnerab./
adaptive cap
wp21

Information / data

local / scale

wp25

Tools / Models

Figure 3. Position of WB and WP activities within the main products/activities of the NeWater project. Not all WPs
are included to avoid overcrowding of the diagram.

4.2.2 Description
Kernel of the project is WB 3. Here all relevant data and information on policies and stakeholders will be collected.
Also, stakeholder requirements are assessed as well as a mutual understanding of the NeWater research. This is
depicted in Figure 1 under activity 1 at the right. WB 3 will deliver baseline information (activity 2) on the current
status of the case study area. The information will contain both general data on the basin (water system,
stakeholder processes, policies, etc) but also specific data that will provide a picture of the current degree of
adaptive management and clear signs for a transition process in the basin (activity 3). The latter information can
be classified into the adaptive management elements as described in the paper on adaptive management by Pahl
Wostl et al 2005.
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Next step is to describe the elements needed for a transition towards a more adaptive management regime. This
still relates very much to the current elements of adaptive management and is therefore similarly positioned under
activity 3. The above main activities 1, 2 and 3 largely fall under WB1 and WB3.
A crucial link in the project must be established by connecting WB 1 and WB2. This can be done by:
1.

From a WB1 perspective: look at specific –ongoing?- projects (e.g. Ruimte voor de Rivier’) that are
targeted at strengthening adaptive management and more specifically at the measures that are
proposed by these projects (activity 4). Include in stakeholder processes and models for analyzing and
supporting the transition (activity 3) performance indicators developed in WB2.

2.

From WB2 perspective: The measures (or ‘strategies’) of the aforementioned projects are the link to both
vulnerability or adaptive management indicators (activity 5); only concrete measures or strategies can
be used for a qualitative in quantitative evaluation of the efficacy of the ‘new adaptive management
regime’ (in terms of vulnerability and adaptive capacity).

This leaves activity 6, where a variety of tools and models (WB 4) will be further developed for use by
practitioners in the basins (both at policy and operational management level) that:
1.

Support the simulation of changes in the physical water system

2.

Support design and implementation of stakeholder processes

3.

Support the development of indicators for the performance of new management regimes

4.

Support conceptual development of transition process towards adaptive regimes.

5.

Support decisions to be taken during the stepwise process of implementation of a new management
regime

In particular activity 6 must be responsive to the needs expressed during the stakeholder process.
Table 1 links the description of activities as outlined in Figures 1 and 3 to the phases outlined in Figure 1, section
0.
The generic lists and tables should be replaced by a specific list for each basin how the various activities are
implemented in the basin under consideration.
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Emphasis
Problem Analysis
Characterization of
Current State
(A1, 2)

Meeting Month 11
Analyse need for
change – desirable
future states (A3,4,5)

Options for
Transition (A3,5)

Implementation of
Transition (A3,5,6)

Stakeholder Process

Work in Cases of WBs 1,2,4

Methodological Development in WBs 1,2,4

Representatives from Key Stakeholder Groups to
analyse:
Problem Perception
Management Paradigms
Using: Workshops
Individual interviews, questionnaires
Establish a “loose platform” of about 10-20 key
stakeholders
Identify need to involve individual groups in more
depth (e.g. focus groups with individual citizens,
farmers)
Feedback on research priorities given, commitment
for future steps
Identification of need for change and potential future
states for the basin (management regime,
development scenarios)

Baseline Characterization
Vulnerability
Management Regime
Baseline data collection by case study
teams and joint analysis in workshop
Stakeholder analysis to refine choice of
stakeholders and improve stakeholder
process itself

State of the art reports and first data collection in
selected basins to set research priorities
Prototypes (at least conceptual) for integrated
models and decision support tools – links between
WPs improved
Integrated indicators/indices developed

Research protocol for in depth analyses in
cases
In depth analyses with different emphasis for
each WP for the individual basins
Data for development of integrated models /
DSS

Research priorities identified due to stakeholder

Learning process to identify potential for action at
regional scale
Participatory model development
Workshops
Individual interviews
Gaming sessions
Implementation of actions identified and/or
agreement on plan for future action
Minimum assessment of options that have been
identified
Workshops, individual interviews

Analyse options
Development of models to support transition
process (WP 1.7, 2,5)

Training on tools/practices
Evaluation of options, agreement on joint
actions

Table 5 More detailed overview of activities in the different phases introduced in Figure XY (now Figure 1introduction)

Work on indicators - refinement
Integration and analysis of interdependencies of
factors
Integrated models/DSS further developed
Scenario development
Results from integrated analyses and for scenarios
available. Integrated models operational to be used
in the stakeholder settings. Further refinement of
analyses and models.

Final tool development and guidance for use of
tools (A6)
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5 Budget
Table 6: budget table
Step / Action

Sum

Training
(100.000,- EUR)

Research
(65.000,- EUR)

Explanation

Annex 1

Annex 1: Responsibilities and time plan for RAP processing
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What
a.

flyer/presentation: NeWater

b.

flyer/presentation: WB 1- 4 (general ideas and role in project)

c.

flyer/presentation:

Action
to be prepared, on web page
Annex 1
to be prepared, on web page
to be prepared, on web page

Description of benefits for stakeholders from NeWater in general and for a specific
case study
Description of stakeholder options for setting priorities of case study specific research
(within the constraints of the available resources and skills)
e.

f.

Chapter

who

until

COs

asap

WB-L

asap

Cemagref,
CEH

asap
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& CS-L

Develop draft of RAP

1

Basin description

(starting from material in Annex for the
proposal, further expend it along the main
categories of the NeWater subjects/WPs)

1.1

First Characterization of Water Management Regimes in the NeWater Basins –
Questionnaire (D)

Answering questionnaire, send back to CPW
and integrate it in CS RAP

CS-L

10/06/2005

1.2

Spatial scales / Geographical focus / socio-economic (D)

Writing in CS RAP

CS-L

10/06/2005

1.3

Current use of tools for IWRM (D)

1.4

Baseline Rapid Vulnerability Assessment (D)

(quick – using the material in Annex for the
proposal), have workshop for four – perhaps 7,
supported by WB 2

CS-L
WB 2

1.5

Analysis of Stakeholder and their respective roles in the basin (D)

Work in CS and writing in RAP

CS-L

10/06/2005

1.6

First concept of a participative definition of the research issues in the basin

Based on 1.1 – 1.3 a first draft that names CS
specific research/concern issues, writing in CS
RAP

CS-L

10/06/2005

2

NeWater work plan (D)

From DoW

2.1

Involved work packages and NeWater partners

Writing in CS RAP

CS-L

10/06/2005

2.2

Case Study Teams

Writing in CS RAP

CS-L

10/06/2005

3

Activities to Month 1 - 12

Working in CS and RAP writing

3.1

Inventory and metadata checklist

WBs should revise metadata checklist (yellow
part table 1), CS-T should fill checklist (green
part table 1)

CS-L

10/06/2005

WP 4.1

replace it with a strategic decision tree (what types of data…)
yellow part

10/06/2005

green part

10/06/2005

Emergency data calls should go to CS-L

3.2

Further Vulnerability Assessment (extended)

To be started within first 12m

WB 2

10/06/2005

3.3

Stakeholder and Participation Actions

fill table 3 in RAP

WB 3

10/06/2005

3.4

First version of tool plan

WB 4

M12

Annex 1
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Annex 2: Archived table 1 “metadata checklist”
Inventory and metadata checklist or decision tree
Contact person:
The data requirements of the Newater project have been identified by inputs from the various
workblocks. Due to the wide range of activities in the project, there is a need for many different types of
data.
Before identifying data, it is necessary to be clear about the specific scale or parts of the basin that are
being considered.
This Metadata Checklist is based on the data requirements from other WBs. It should include:
principal geographical features should be provided. This should include a map indicating the key
features
Hydrology and water resources
Basic social, economic and cultural data
Water demands
Environmental issues
Note: The following table is a suggestion for the metadata checklist. The included questions are taken from the
“NW WB3 baseline assessment guide_v1.doc” that has been distributed by Jeremy Meigh in March. Some
questions do not really fit to the structure given in the table. This is because we did not do any selection for this
RAP template. Please note, that case study teams complained about many of this data questions because they
require research that does not belong to the inventory (former dbaseline data collection). Therefore case study
teams and work blocks are supposed to reduce the questions in the table to ‘manageable ones’ and put the
others to the research chapter.
In the table it should also be indicated for what purpose the data are required and which work package or task
requires the data.

Annex 2

The columns should be
filled in by work blocks

Table 1: metadata to be collected
Data requirement

purpose

Required by
WP

Contact
person
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The columns should be
filled in by case study teams

Availab
le or
not

Short answer
or
source of data

Quality of data
& Comment

examples
Groundwater recharge

Y

INAG

Age distribution of farmers

?

Min of Agriculture/National
Statistical Institute

scarce

Hydrology and water resources
Basic data on hydrology (i.e., mean river
discharge, precipitation and
evapotranspiration at key points, with
seasonal and annual variability).2
Information on the location of observation
points and on the availability of time series
data for these parameters, the period of
data, and data quality.

Y

INAG

variable

Y

INAG

variable

Where readily available, please also supply
the time series of daily (or at least monthly)
river flows, precipitation and
evapotranspiration, spanning at least 10
years.
Where readily available, please also supply
the time series of daily (or at least monthly)
river flows, precipitation and
evapotranspiration, spanning at least 10
years.

2

Where readily available, please also supply the time series of daily (or at least monthly) river flows, precipitation and evapotranspiration, spanning at least 10 years.

Comments

Annex 2
Data requirement

Do groundwater aquifers exist? How are
they recharged, and are they sustainable
sources of water supply for local or regional
use?
To what extent and how is the basin altered
anthropogenically?

purpose

Required by
WP

Contact
person

Availab
le or
not
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Short answer
or
source of data

Y

INAG

Y

INAG

Provide information on the dams and other
anthropogenic influences – location,
capacity, type and operation strategy of
significant dams and other structures (e.g.,
abstraction points, water transfers, dykes,
3
drainage canals, groins). Include
infrastructure that allows the rapid return of
floodwater to the river channel after the
flood crest has passed (sluices, gates,
etc)?

Y

INAG

What percentage of the river length is
unaltered? Is there a hydrological
connection between the floodplain and river
channel (either totally, partially
(occasionally) or not at all)?

Y

INAG

Quality of data
& Comment
variable

Basic social, economic and cultural data
Land cover and land use

Y

INAG

Number of inhabitants and population
density

Y

INAG, National Statistical
Institute

Basic social, economic and cultural data –
characteristics of different groups in society
(ethnic, religious, social, economic).

Y

INAG, National Statistical
Institute

3

Where readily available, please also supply the time series of daily (or at least monthly) water storage amounts for the major reservoirs, spanning at least 10 years.

Comments

Annex 2
Data requirement

purpose

Required by
WP

Contact
person

Availab
le or
not
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Short answer
or
source of data

Y

National Statistical Institute

What are the main water uses (domestic,
industry, transportation, irrigation, tourism,
fishing, etc)
Who are the users that benefit
(stakeholders living in the basin; actors
living and operating mostly outside the
basin, e.g., international or national
corporations)?

Y

INAG

Y

INAG

Fraction of the economy (regional or
national) that is dependant
Water demand from major users –
agriculture,
domestic,
industry,
ecosystems.4 What is their location in basin
(in the main river channel or channels if it is
a braided river; in significant tributaries)?

Y

INAG

Y

INAG, National Statistical
Institute

Water pollution – location and type of
significant water pollution problems

Y

INAG

Natural habitats within basin (habitat types
and spatial distribution). What is their
integrity and degree of threat? What is their
significance for threatened species?

Y

INAG

What are the significant ecosystem goods
and services available in the basin? What is
the degree of dependence of the local

Y

INAG

Distribution of wealth (income, land
ownership)

Quality of data
& Comment

Water demands

Environment

4

Where readily available, please also supply the time series of daily (or at least monthly) water withdrawals for the major water users, spanning at least 10 years.

Comments

Annex 2
Data requirement

purpose

Required by
WP

Contact
person

Availab
le or
not

42
Short answer
or
source of data

population on them?

Water allocation, water quality, flood protection (incl. transboundary co-operation)
Regulatory framework and institutional
arrangements (policies, laws and treaties,
both external and national, property rights,
management structure, management
objectives, measures, projects, etc).

Y

INAG

Operational framework – measures put in
place (technical infrastructure, institutional
and economic measures)

Y

INAG

Framework of decision-making process
(also fora for exchange, organizational
culture)

Y

INAG

Informal co-operation (if existent, its role in
management)
Degree of fragmentation / institutional
interplay (to what extent is water
management coordinated with other
policies (agriculture, industry, energy, land
use planning etc.), and what is the
dominant pattern of interaction (water
managers following or leading)?

Y

INAG

Y

INAG

The role of information in management.

Y

INAG

At what scales (local, regional, national,
international) are decisions made under the
regulatory framework? the operational
framework?

Y

INAG

Within the operational framework, to what
level is the technical infrastructure used

Y

INAG

Quality of data
& Comment

Comments

Annex 2
Data requirement

purpose

Required by
WP

Contact
person

Availab
le or
not
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Short answer
or
source of data

Quality of data
& Comment

(fully, partially, abandoned)? Who decides
and controls usage?
Main actors in water management (incl. decision makers, users, other stakeholders at all levels)
Main actors with responsibilities, functions
and power at all relevant scales.

Y

INAG, reports

Their role in the process of discussion (e.g.,
administration, scientific research,
monitoring)

Y

INAG, reports

How are the actors affected

Y

INAG, reports

Which actor is dealing with which issue

Y

INAG, reports

Interaction of the actors – type of network
and intensity of interaction (issue networks,
policy communities)

Y

INAG, reports

Information needs for each actor and issue

Y

INAG, reports

Perception of the actors – what the water
management systems should be like, how it
can aid the decisions / transition, etc

Y

INAG, reports

How did the co-operation function so far?

Y

INAG, reports

Participation of stakeholders and the general public in water management
Interested and potentially interested actors
(Do stakeholders/institutions correspond in
the different countries? Are there significant
differences?)
Degree of organization of these actors
(hurdles to organization?)
Stakeholder perception of the problems /
thematic issues / conflicts (Are there social,
cultural or national different approaches or
attitudes to the issues?)

Y

INAG, reports

Y

INAG, reports

Y

INAG, reports

Comments

Annex 2
Data requirement

purpose

Required by
WP

Contact
person

Availab
le or
not
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Short answer
or
source of data

Are stakeholders and the general public
included in developing and implementing
river basin management plans and in
monitoring their performance?

Y

INAG, reports

Type of participation, if present –
information, consultation, active
involvement

Y

INAG, reports

Methods used for participation.
Positive or negative experiences with /
results of applying these methods and the
reasons for (un)successful application.

Y

INAG, reports

N

Problems / thematic issues / conflicts
Three key problems for IWRM (please
include criteria, source of information to
justify choice and the assessment of the
severity).

Y

Water quality and quantity
(INAG)

Main trans-boundary issues of water
management in the basin (e.g. irrigation,
prevention of water-borne diseases, flood
prevention, etc.)

Y

Water quality and quantity
(INAG)

Existence of water related conflicts

Y

INAG, reports

Origin of conflict, who is involved, strategies
to cope with them
Stability of regional culture and sense of
identity:

Y

INAG, reports

•

Do people, especially children and
young adults, identify with the basin,
tribe or ethnic group, the region, the
nation?

•

To what extent are the basin’s culture

N

Quality of data
& Comment

Comments

Annex 2
Data requirement

purpose

Required by
WP

Contact
person

Availab
le or
not
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Short answer
or
source of data

and folkways being passed on? Are
local language, music, stories, history
being taken up and used, or are they
disappearing?
River basin management plans
Are plans available at basin scale? How
often are they revised?

Y

INAG

Y

INAG

Y

INAG

Do the plans relate to planning at different
scales? (Within the EU, do they relate to
WFD? Within the basin, how are they linked
to local management efforts and by
whom?)
Planning process – methods, who is
included?
Any major changes in management
practice
during
the
past
decade
(institutional change, organisational reform,
change in paradigm, etc)?

Monitoring / information management
Regulatory framework and institutional
arrangements for monitoring

Y

INAG

Description of monitoring system (type of
information which is regularly collected to
monitor performance of management
strategies; frequency of data collection,
tools, spatial distribution, etc.)

Y

INAG

For the information monitored: How is it
accumulated? How analysed? How stored?
Who is involved in collection? How
accessible are the data and by whom?

Y

INAG

Quality of data
& Comment

Comments

Annex 2
Data requirement

purpose

Required by
WP

Contact
person

Availab
le or
not

46
Short answer
or
source of data

How often are decisions made, at what
scales and by whom? (Daily or monthly by
Ministry officials? Monthly or annually by
special commissions? Based on discrete
events (crises) so not regular?)

NA

INAG

To what extent do decision making and
data monitoring overlap? Are there gaps?

NA

INAG

What is the availability of information to
stakeholders and the general public?

Y

INAG

Strategies to cope with change / adaptive capacity
History of extreme events and strategies to
cope with them:
o Which climatic hazards (floods,
droughts) are relevant for the case
study basin considering the last
50-100 years (or period of
available observations)?
o Can you list the most dramatic
climate-related events in the basin
during the last 20-30 years?
o What data do you have describing
these events (in terms of:
inundated or drought-affected
area, material and economic
damage, number of people
affected, etc), or will you be able
to get such data later?
o Do you have information about
existing practices to cope with
climatic hazards in the basin, or
will you be able to get such
information later?
History of major changes in state of the
environment or society/economy over the

Y

Droughts
INAG, reports

INAG, National Statistical
Institute

Quality of data
& Comment

variable

Comments

Annex 2
Data requirement

purpose

Required by
WP

Contact
person

Availab
le or
not
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Short answer
or
source of data

environment or society/economy over the
past two decades and strategies to cope
with them
History of large-scale change that is difficult
to monitor because it happens gradually
(more or less continuously without sudden
jumps) and at scales difficult to measure
because it is spread over large areas; for
instance, because of:
o Groundwater levels (rising or
declining);
o Floodplain elevation (rising due to
elimination of flooding causing
accretion, or declining because
lower groundwater levels causes
oxidation)

NA

INAG

Are changes made after a crisis, or are
crises anticipated (reactive or anticipatory
style of governance)?

Mostly reactive

Judgement of the adaptive capacity so far,
solicitation of views from the area itself.

Weak

Perception of adaptive capacity by actors.

Weak

How robust and flexible are existing
institutions at the local and national levels
(i.e., have they existed for a long time,
redefined themselves in terms of task
description very often, are they open to
redefinition of their tasks?)

Robust

Does the scale at which problems occur
match with the scale of the problem solving
institutions?

NA

Quality of data
& Comment

Comments

Annex 2
Data requirement

purpose

Required by
WP

Contact
person

Availab
le or
not

Capacity building
What are the needs for capacity building or
training in the basin for IWRM to be carried
out
effectively?
Needs
should
be
considered separately as perceived by:
•
scientists,
•
water managers, and
•
other stakeholders
For each list the general areas of technical
expertise (e.g., hydrology, economics) and
of managerial expertise that are required.
Give the needs at different levels (e.g., high
level management, field technician, etc),
the number of people that need training,
and the type of training that is required to
solve the shortfall.

NA
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Short answer
or
source of data

Quality of data
& Comment

Comments

Annex 3. Baseline Asessment (Former Deliverable 3.4.1)

1. Executive Summary
This report is part of the “Deliverable 3.4.1 Baseline Assessment” of the NeWater project
and refers specifically to water issues in the Lower Guadiana/Transboundary part of the
basin.
The Introduction below provides a quick overview of the current situation in the basin.
Part three of the report is organised in specific headings as required by WB3
coordinators.

2. Introduction
The region occupied in Portugal by the Guadiana basin is, in national terms, the region
that presents the lowest GDP and higher social desertification index, a pronounced
aging of the population, where the extensive agriculture has a big weight, with a service
sector disseminated in small commerce and an industry of reduced expression.
With this level of economical development, water demand has been reduced and the
gross water availability is in general enough to satisfy the current needs. However,
during drought years, that frequently occur, the storing infrastructures do not had enough
capacity to compensate an irregular temporal and spatial distribution of water resources.
The construction of the Alqueva reservoir allowed the regulation of the Guadiana river
making available an important volume for use in the basin and neighbour basins (Sado
and Algarve).
Concerning surface water quality the situation is more worrying, including both the water
coming from Spain as well as the northern part of the Portuguese basin, which is
evidenced by the low water quality of the Portuguese reservoirs (Caia, Vigia, Monte
Novo, Lucefit). This fact conditions the use of water, particularly for domestic use, as
well as its environmental value for support of aquatic ecosystems, recreation and fishing.
Domestic water supply systems cover most of the population, presenting however some
situations of low quality and quantity, which are worsened during drought years,
Regarding supplying of water for irrigation, the conclusion of the Alqueva project will
assure the needed water volumes to satisfy the expected water needs. However 2/3 of
the present irrigated land (20000 ha) depends and will continue to be dependent of the
groundwater or of the small and medium size dams that have been built in the last
decades and which number is above two thousand.
Natural patrimony formed by the aquatic ecosystems clearly reflects the consequences
of other uses. At the North and Centre parts of the Portuguese basin, where the
pressures are higher, there is a rarefaction of the fauna species and de-structuring of the
riparian vegetation; south of the basin, at Serpa, Mértola counties and in the Algarve,
thanks to human desertification, the direct impacts are low and thus the aquatic and
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riverside environments have a good environmental quality, but the indirect impacts
related with plant cover and soil, resulting from the destruction of the natural plant cover
for cultivation of cereals, are still important for runoff and high erosion that they produce.
Erosion affects significant areas of the area being studied, essentially at the transition
area between Alentejo and Algarve regions and at the Algarve Mountain. This situation
together with the long drought periods, have lead to an increase in human desertification
at the region.

3. Geographical description
3.1 Physical geography
The Guadiana basin (see Figure 1.1.) has a total area of 66,800 km2, of which 55,220
km2 (83%) in Spain and 11,580 km2 (17%) in Portugal. The Guadiana River runs over
550 km in Spain and 260 km in Portugal, 110km of them making the border.
The basin has a long and narrow shape, with an E-W direction in Spain and a N-S
direction in Portugal. The Portuguese part of the basin is limited at North by the Tagus
basin, at South by the Atlantic Ocean, at East by the border and at west by the Tagus,

Sado, Mira and Arade basins.

Figure 1 - Iberian Peninsula map showing the Guadiana Basin location
From a morphological point of view the basin can be divided in three distinct areas:
Upper, Middle and Lower Guadiana.
Lower Guadiana corresponds essentially to the Portuguese part of the river including the
Spanish basin of Chança. The basin is formed by a hercinic substrate partially covered
by quaternary and tertiary deposits, forms a plain with rare accidents of reduced
expression (Sousel and Monsarraz hills, Ossa and Portel mountains), except at its south
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part, at Algarve border. Soils, essentially derived from shale, are generally heavy,
presenting frequently drain problems. About 50000 ha are irrigated, of which 45000 in
Portugal and 5000 in Spain (Chança). In future about 140000 ha will be irrigated,
110000 in Portugal and 30000 in Spain.
The natural morphologic unit in Guadiana basin is the “Peneplanície Alentejana” (plain),
which is characterized by an extended flat surface, with maximum scope between zero
and 5%.
The situation is different in its final stretch, where the river flows through the Algarve
slopes. The medium elevation is 237 m a.s.l.. The highest peaks are associated to
tectonic features or residual hardness features and the lower elevations correspond to
Guadiana valleys and of some of its main tributaries.
Regarding the Guadiana lithology, there are two morphstructural units: The Old Bulk and
the Southern Edge. Old lands, formed before the continental drift, represent the Old
Bulk. The metamorphic, sedimentary and eruptive rocks are the most abundant in this
area, dating from the Precambrian and final of the Paleozoic. Shale represents two
thirds of the basin surface, especially in the Alentejo plain. The eruptive rocks have
considerable extension. The Southern Edge corresponds to sedimentary rocks.

3.2 Climate
High temperatures generally characterize the climatic conditions in the Guadiana
catchment during summer and moderate ones during winter and thermal and
precipitation irregularity that is typical of the Mediterranean climates. Precipitation
usually arises in the form of rainfall. A fundamental characteristic is the inter-annual
irregularity, which can give rise to intense and strong precipitations.
Air temperature in the Guadiana basin is mainly conditioned by latitude, distance from
the sea, orographic features and wind exposure. In the Portuguese side of the basin, the
annual average air temperature (around 16 ºC) increases from north to south.
The annual values for insulation hours are between 2750h and 2900h, which correspond
to 63-66% of the possible total maximum. July is the month with higher insulation and
December with the lowest.
The annual humidity is 74.5%, and strongly dependant on the temperature - January and
December show the highest figures, and July and August the lowest.
The dominant wind is from the NW quadrant and does not show great amplitude. This
wind is related to the thermal depression that usually occurs in the Iberian Peninsula
during summer, which consists of dry air of continental origin.
Almost all the Guadiana basin area has precipitation levels between 400 and 600 mm.
The highest values registered in areas of higher relief. The areas with less precipitation
correspond to the Guadiana valley.
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In Portugal, the asymmetry in the distribution of precipitation is not accentuated. The
yearly distribution is characterized by the definition of a wet period between December
and January, being this wet semester responsible for 76% of the precipitation (annual
average of 556 mm). In July and August the runoff regime of the catchment reaches a
particular importance given that the precipitation is practically null. Only the areas of
higher elevation (Caldeirão and São Mamede mountains) present a precipitation higher
than the average.

3.3 Water resources and hydrology
3.3.1 Surface water
The average natural annual flow in the Guadiana basin is 6700 hm3, of which 1820
hm3/year are generated in Portugal and 4900 hm3/year generated in Spain. The annual
flow is very irregular, being concentrated in more than 80% in the wet semester.
Flows generated in Spain enter the national basin in several sections. The most
important is clearly the main section of Guadiana River, at the Caia border, that drains
an area of Spanish territory with 48537 km2, which is 87% of total.
North of this section a single entrance from Spain exist, corresponding to the Abrilongo
River. South of Caia the rivers Olivença, Táliga, Fregamuñoz, Alcarrache, Godoliel,
Ardila (that constitutes the border in a significant stretch), Múrtiga and Chança are all
contributors. Following table shows the main sub-basins draining to Portugal.
Spanish basin
Guadiana river – Caia
Olivença river
Between Olivença and Táliga
Táliga river
Between Táliga and Fregamuñoz
Fregamuñoz river
Between Fregamuñoz and Alcarrache
Alcarrache river
Godoliel river
Ardila river
Múrtiga river
Murtigão river
Between Murtigão and Chança
Chança river
Between Chança and estuary
TOTAL

Area

Annual Flow (1941/91)

km2
48781
63
235
190
93
186
75
390
396
1954
732
79
16
1680
400
55270

hm3
3852
7
38
26
6
23
16
37
57
277
207
22
4
303
24
4900

Table 1 - Natural flows proceeding from Spain
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Flows proceeding from Spain have their regime largely modified in comparison to the
natural situation (mainly Guadiana and Caia), and this situation should worsen in the
future.
Water use upstream apart from reducing the average mean flows increase its instability,
reducing proportionally the flows observed in dry periods. This variability issue has been
however reduced with the construction of the Alqueva dam and presently the flows
downstream the reservoir is regulated and stable.
The storage capacity in Spain is quite high, and is expected that it will grow moderately
in the future mean term (essentially in the Chança, with the Andevalo dam).
Consumption corresponds to about 35% of the gross potential of the Spanish basin, and
is expected to grow to about 43% of that potential by 2012. Such high consumption will
lead to a significant reduction of flow to Portugal.

Area
- Caia’s mountain
- Between Caia and
Alqueva
- Ardila
- Chança
- Downstream
Total

Current situation
Storage
Consumption in
capacity
Spain
(hm3)
(hm3/year)
1450
7500
10
20
35
350
5
7910

20
150
4
1685

Situation in 2012
Storage
Consumption in
capacity
Spain
(hm3)
(hm3/year)
1850
8000
10
20
35
1350
5
9410

20
230
4
2115

Table 2 - Storage capacities of Spanish reservoirs

Total surface water resources of the Portuguese Guadiana basin amount to 1800
hm3/year, totalling 4500 hm3/year if we include the flows coming from Spain (2680
hm3/year). Before Alqueva the total regulation capacity at the basin was 170 hm3/year.
With Alqueva dam the total regulated flow is about 1500 hm3/year. The construction of
Pedrogão dam will allow regulating an additional 330 hm3/year, bringing the total
regulated at Portuguese basin to 1830 hm3/year.
3.3.2 Groundwater
Renewable groundwater resources available at the basin are relatively modest, about
400 hm3/year, of which just 80 hm3/year in aquifers formations (see table 3).
It is estimated that available groundwater in the basin are presently about 59 hm3/year.
More than half of this availability is located in just 5 counties, namely, Elvas (11,4 hm3),
Serpa (6,8 hm3), Évora (4,1 hm3) and Mértola (3,9 hm3). In the remaining counties the
available groundwater do not exceed 3 hm3.
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An inventory of groundwater abstraction revealed the existence of 1767 infrastructures
of this type at the Guadiana hydrographical basin, 521 for public supply and the
remaining 1246 for irrigation. By sector use, 67% of available groundwater is for
irrigation and 33% for domestic supply, there is 40 hm3/year for irrigation and 20
hm3/year for domestic supply.

Formations
Shale
Flysch
Deposits
Acid rocks
Moua-Ficalho
Transboundary of
Campo Maior Badajoz
Elvas – Vila Boim
( part)
Basic Rocks
Estremoz (part)
Calcário
Vulcan Sedimentary
Gabros de Beja
( part)
Serpa
S. Bartolomeu
Total

Groundwater
resources
( hm3 /year)
121.7
93.7
43.1
34.5
27.9
27.1

Area ( Km2 )

Basin area (% of
total)

4323
3441
810
1460
169
227

29.4
22.6
10.4
8.3
6.7
6.5

21.5

118

3.6

15.0
10.0
6.7
5.5
3.6

669
48
40
108
189

3.6
2.4
1.6
1.3
0.9

3.5
0.3
414.1

23
2
11625

0.9
0.1
100

Table 3 - Groundwater resources for the different formations in the Guadiana
basin
Shale and flysch formations have the highest water resources and contribute with half of
the resources of the entire basin. However such formations constitute sufficiently
compartmented aquifers, of weak permeability and small storage capacity, originating
weak permeability and thus conditions its use.
In general, groundwater quality is inappropriate for human consumption, especially in the
south part. Magnesium, sodium and nitrates concentration levels are frequently above
the water regulation limits for human consumption.

3.4 Socio-economic and cultural data
In Portugal, the Guadiana hydrographical basin is administratively divided between the
Alentejo and Algarve regions, with a total resident population of around 230,000 people.
This region presents a generalized recessive demographic growth, in some
municipalities registering a decrease of the population higher than 50% in the last 30
years.
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In relation to the human factors, in social-economic terms the Portuguese part of the
catchment is a depressed region when compared with the national average, being one
of poorest regions of the EU.
It does not have a structured economy, the unemployment indices are high (the highest
of the country), has a strong trend to human desertification and a poverty situation that
results essentially in developmental lack. The population that remains in the region is
highly aged and possesses low school preparation, and is not capable of finding
alternative to the traditional economic activities: extensive cereal production, cattle,
services and agriculture sectors.
Agriculture is the main economical activity it is concentrated in the Alentejo region. Of
the total number of companies present the Guadiana basin 25,4% belongs to the
primary sector (agriculture, hunting, forest representing 95,5%). The importance of
agricultural sector is also evidenced by the use of water (90% of total use). Almost 95%
of agricultural jobs are located at the Alentejo sub-basin
Mining industry represents 1,1% of total companies at the basin, 7,27% of employment
and 15,95% of sales.
The secondary sector, with extractive, food processing and beverage industries, is
present in the Alentejo as well as in the Algarve. The tertiary sector, with commerce at
the first place, is concentrated in the Algarve.

3.5 Water demand
3.5.1 Urban supply and industrial uses
Global water use at the Guadiana basin is about 188hm3/year.
Public supply corresponds to 10,5% of total, approximately 20 hm3/year and the
remaining, a little above 3 hm3/year (1,5% of basin needs) refers to industry
consumption.
3.5.2 Irrigation
Agriculture (irrigation and cattle raising) is by far the main user sector with about 88% of
the total, corresponding to 165 hm3/year.

3.6 Environment
Concerning the natural features of the hydrographical basin, the main factors of threat
are the existence of organic loads and nutrients discharged in its water lines and the
impact from the numerous hydraulic infrastructures. Neves Corvo mine is the main
responsible for industrial pollution.
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These impacts assume particular seriousness because of the seasonal nature of these
systems, characterized by a high volume concentration in the winter months and the
occurrence of a flow closedown, during the summer period (3-4 months). This type of
temporary systems is particularly fragile and sensible to human activities, where the
existing biogenesis supports extreme variations of the hydrologic, physical and chemical
parameters.
By the other hand, the morphology alterations of the streambed and the banks are a
consequence of many anthropogenic interventions, resulting from inert materials
exploration and regularization of the streambed, are susceptible to have serious
consequences in the aquatic and riparian ecosystems.
About one quarter of the 550 identified fauna species in this basin is considered as
species with conservation interest, for possessing legal protection status in the national
and European level, for being endemic, rare, located, threatened, or endangered of
extinction.
Some 345 vertebrate species are inventoried in the basin. Birds are the more
represented group with 227 species. Mammals are represented with 49 species,
amphibians with 15 species, and reptiles with 23 species. The richness and complexity
of the Guadiana basin fauna depends essentially on:
Water availability during the dry period;
Distance between the deeper points in the river;
The existing obstacles;
Volume in the Autumn/Winter
227 of the 345 vertebrate species inventoried are in some way dependent of presence of
water bodies or associated habitats.
The phytoplankton species, generally dominant, independently of the considered water
regimen, are characteristic of nutrient rich waters. The registered values of density in
the dry years are considered very high. Seaweed bloom in this period draws out until the
end of October.
Cyanophyceae blooms, which release toxic substances with negative impact in water
quality, are observed regularly at different points.
0ccasionally, the massive development of Azolla sp., characteristic of an atrophic water
situation, is still observed in some basin stretches.

3.7 Water management
The Environment Ministry is responsible for the definition, coordination, and execution of
the environmental policy, namely concerning the national hydrological resources.
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The competences of the MAOTDR, relatively to the discharges of residual waters and to
the water quality are:
Licensing requisite / licensing – the Portuguese environmental department
DRAOT (Regional Directorate for Environment and land planning).
Discharge norms / Application of the boundary-values - INAG, DRAOT.
Control System / Auto-control and inspection / conformity verification INAG/IA/DRAOT.
Prevention of accidental discharges / Risk situations - INAG /DRAOT.
Annual reports / Reports and Inventory - INAG/DRAOT.
Pollution reduction programmes - INAG/ DRAOT.
Communication to the European Commission - INAG.

3.8 Water allocation
In the Portuguese side of the river basin, the amount of water consumed by all the
sectors of activity is approximately of 182.4 hm3 per year, reaching 268 hm3 per year if
the east part of the Algarve region is considered, depending on the volumes of the
Guadiana River. Generally, the water of the river basin has a poor quality, fact that gets
even worse with the lowering of the flow coming from Spain.
The activities that most directly affected by the reduction of the water volume coming
from Spain are the irrigation and the cattle activity. This fact, aggravated by years of
drought, involves serious difficulties in the satisfaction of the minimum water needs.
In relation to this issue, in July 1994, 38 municipalities, representing approximately 13%
of the country and 0.9% of the population, were affected by drought. Water supply was
irregular, and agricultural production was in danger.

Uses

Annual
Consumption
(hm3/year)

%

Agricultural
and farming

165

88

Public supply

20

10.5

Industrial
uses

3

1.5

Characterization
Serious problems related to guarantied
minimum supply needs.
The average level of supplies reaches the 90
%. High level of small conduction
subsystems. Very low reliability in the supply
systems.
The main consumer is SOMINCOR (Neves
Corvo mines)

Table 4 - Water consumption in the Portuguese side
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3.9 Flood protection
Floods do not represent a important issue in the Guadiana basin when compared with
floods that occur at other Portuguese basins or with other socio-hidrometeorological
events that occur at the basin as droughts, erosion and desertification.
According to registered flood flows, existing flood marks and the characteristics of the
historic floods origins, floods at the Guadiana basin may be divided in two types:
Floods at the Guadiana river, due to intense precipitation in large areas of the
hydrographical basin and affecting in particular the Guadiana river valley;
Floods at the Guadiana sub-basins, affecting small hydrographical basins, due to
high intensity and short duration precipitation.
With the construction of the Alqueva dam the Guadiana river will be even less affected
by floods.

3.10 Main actors in water management
The following diagrams show the new structure of the development model, with the
National Authority of Water (INAG) playing the major role, and the information flows
between the different entities.

Figure 2 – Government structure.
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INSTITUTIONAL
FRAMING

POLICY

ADMINISTRATIVE

National

National Council of
Water (CNA)

Regional
Hydrographic
Councils (CRH)

Water Institute
(INAG)

Regional/Local

Regional
Hydrographic
Administration
(ARH)

Figure 3 – Institutional framing after the implementation of the WFD
Water Institute (INAG)
This is an Advisory organism of the Government, which appreciates the national and
hydrographical plans and analyses the technical strategic options. The Water Institute
(INAG) is the Water National Authority who must assure, beyond the function of
international representation of the Government in hydrological resource matters, at
national level the management of these resources and guarantee the achievement of the
objectives of the Water Law.
INAG has the following responsibilities:
The protection and planning of the hydrological resources, through the
elaboration of the Water National Plan (PNA) and the approval of the Specific
Management Plans of Hydrological Resources and of the Hydrographic Basin
Plans (PBH);
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The management of the hydrological resources through the elaboration of
reservoir management plans;
The national monitoring through the ARH;
Project evaluation and promotion of infrastructures in national level, or whose
area of incidence exceeds the Hydrographic Region limits;
To Make an inventory the existing hydraulic infrastructures that can be
considered enterprises and propose the model to adopt for its financing and
management.
To assure that the accomplishment of the environmental objectives and measure
programs specified in the Hydrographic Basin Plans is coordinated by each
Hydrographic Region;
Analysis of characteristics of each Hydrographic Region and the impact of
human activities in water quality;
Proceed to the economic analysis of water uses and to guarantee its periodic
revision;
Proceed to the registry of protective areas and to guarantee its periodic revision;
Regional Hydrographical Administration (ARH)
The Council Advisory of the ARH has the following competences:
To elaborate and execute the Hydrographical Basin Plan and the Specific Plans
of Hydrological Resources Management;
The application of the measure programs foreseen in the Hydrographical Basin
Plan (PBH);
To promote the re-qualification of the hydrological resources and its
systematization;
Application of the financial and economic regimen in the hydrographical basins.
Water National Council (CNA)
The Water National Council is the consultation agency of the Government in the
hydrological resources domain, in which are represented the organisms of the Public
Administration, the professional, scientific, and non-governmental organizations related
with water.
The CNA appreciates and follows the elaboration of the Water National Plan, the
Hydrographical Basin Plans and other relevant plans. It is also responsible to formulate
or appreciate the strategic options for the sustainable management of the hydrological
resources.
Regional Hydrographical Councils (CRH)
The CRH are the consultative bodies of the ARH, where they represent the Central and
Local Administration organisms and the representative entities of the main users of
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water in the hydrographical basins as well as the technical, scientific and nongovernmental organizations.
The CRH has the following competences:
To appreciate and follow the elaboration of the Hydrographical Basin Plan and
the Specific Plans for Management of Hydrological Resources;
To formulate or to appreciate proposals concerning water quality objectives in the
hydrographical basin;
To give advice about proposals concerning environmental tax regularization;
To answer questions about water distribution;
To appreciate measures to take against pollution;

3.11 Participation of stakeholders in water management
Public participation is hindered by many problems related to awareness and education
aspects but also related with lack technical and human resources.
Awareness and education
•

There is a lack of awareness regarding water problem and water scarcity.
There is the general filling that the decisions taken by the Public
Administration do not take their opinion and interests into account.

•

It is a difficult problem by itself. There is a conflict of political, social,
economical and environmental interests. For example 80% of groundwater is
private leading to conflicts.

•

Lack of specific common interests is also a problem. Drivers for public
participation are:

•

Economical interests

•

NIMBY (Not In My Back Yard) effect

•

Under this perspective the fact that water is not seen as an economic good is
also a problem because people feel that their participation in the issue will not
have a direct repercussion on their financial situation. The conclusion is that
water is cheap. Only when extreme situations occur, droughts and floods, the
motivation increases.

•

Lack of training, education and tradition at the society for public participation.
People do not participate and institutions are not willing or do not promote
their participation in an efficient way.

•

Local administration is often in a better position to favor public participation

•

Public participation is often limited to the consultation and information stage.

Lack of technical and human resources for the exercise of participation
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•

There is a lack of technical and human means and of knowledge, by the
users and Public Administration, to develop and put in practice processes of
public participation.

•

There is a problem related with the protocols for public participation: it is very
important how we participate and whom is allowed to speak.

•

Lack of documentation concerning participatory processes and there is the
need of more clarification of the legal framework regarding public
participation.

•

Overlapping and dispersion of competences difficult participation on the
decision taking processes.

•

Lack of information, difficulty to access information and inadequate
methodologies applied on its presentation hinders participatory processes.

•

The lack of technical preparation by the receptors of information and lack of
adaptation and simplification on the side of the producers of concepts and
issues analyzed, often complex, make dialog and participation difficult.

Identification of main stakeholders
Main stakeholders are
•

INAG (Water Institute)

•

AdP (Water supply company)

•

IDRHa (Agricultural and Hydraulic development institute)

•

ICN (Institute for Nature Conservation)

•

LPN (League for the Protection of Nature)

•

EDIA (public company to operate the Multipurpose Alqueva Project)

•

DRAAL (Regional Directorate for Agriculture of the Alentejo Region)

•

Gestalqueva (consortium between EDIA and municipalities)

•

Municipality Associations of the North Alentejo region, Évora district, Beja
district and Algarve region

•

CCDR Alentejo (Commission for the Coordination and Regional Development
of the Alentejo Region

•

CCDR Algarve

•

Farmers associations

•

Alentejo pig breeding Association.

The Water Institute - INAG, is the organism of the Environment Ministry, created
through the Portuguese Law n.º 191/93 of 24th May. It is responsible for the
development and application of the national policy concerning hydrological resources
and basic sanitation. The environmental policy objectives that guide INAG ’s activity are:
To satisfy the water necessities for a sustainable development;
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To protect and to value the national hydrological resources;
To command the human occupation;
To prevent and minimize the natural and induced catastrophes.
EDIA - Company for Development of Alqueva’s Infrastructures, has as competences
the project, execution, construction and exploration of Alqueva Enterprise of Multiple
Ends (EFMA) infrastructures, as well as an important paper in the promotion of the
social and economic development of its influence area (19 councils distributed for the
High and Low Alentejo).
The EFMA has the aiming to reach the following structuring objectives:
Constitution of one strategic water reservoir that will fulfil the current and future
regional water needs having presented the irregularity of the Guadiana River and
the drought periods that can reach three consecutive years;
Guarantee of regular water supplying to the populations, industries and
agriculture and reinforcement of the actual reservoirs;
Viability of an irrigation area with 110 thousand hectares distributed for the
Central and Low Alentejo, including the Guadiana left bank;
Reinforcement of the installed capacity for hydroelectric-power energy production
through the installation, in Alqueva, of a hydroelectric-power plant equipped with
two reversible turbine /bomb groups of 120 mW each;
Creation of tourist potentialities through reservoirs that extends for 83 kilometres;
Combat the physical desertification and the climatic alterations with the
introduction of flora species that allows the soil setting, fighting the erosion;
Minimize the regional employment construction of the enterprise until its full
exploration.
The Alqueva dam is the central element of the EFMA. Its maximum height from its
foundations totals 96 meters being its level of full storage (NPA) to quota 152 (from the
average sea level). The reservoir that will be created by the Alqueva dam will have an
area of about 250 km2 and will allow storing a total volume of 4150 hm3, of which 3150
hm3 corresponds to its useful capacity.
The Pedrogão Dam is located about 23 km from Alqueva, this infrastructure will create
a reservoir, indispensable to recouping waters used in the production of electric energy
to posterior return to the Alqueva reservoir. Its maximum height will be of 39 meters and
the usable volume is 54 hm3. The Pedrógão Dam will be equipped as well with a
hydroelectric-power plant with two groups of 4,9 mW each.
EDP – Electricity of Portugal ranks among Europe's major electricity operators, as well
as being one of Portugal's largest business groups.
The EDP Group’s activities are centred on the generation and distribution of electric
power, as well as the telecommunications and information technologies areas.
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In addition, the Groups business embraces complementary and related areas, such as
water, gas, engineering, and laboratory testing, vocational training and real estate
management.

3.12 Problems, thematic issues, conflicts
The main sources of pollution in the Guadiana basin are the non-treated discharge,
especially from industries, and diffuse pollution with origin in agriculture and cattle. Big
investment effort in wastewater treatment infrastructures has been made in the last
years by the administrations of both Spain and Portugal. In intensive agriculture zones,
the aquifers have a high nitrate pollution risk.
The following activities contribute for the discharge of residual water in the Guadiana
basin:
Hog raising (retention systems).
Urban wastewater
Production of olive oils
Bovine breeding
Tanneries
Food processing plants
Serious environmental problems are present in the Guadiana catchment due to an
inadequate control of pollution with urban origin. The limited control of urban wastewater
discharge into watercourses is due to the fact that wastewater treatment plants have not
been built or only part of the treatment cycle is available.
Such a situation derives mainly from:
Limited availability of financial resources to build sewerage networks and
treatment plants;
Long construction time of these infrastructure;
Present water quality of effluent different from that assumed at the design stage;
Inadequate operation of wastewater treatment due to limited organization and
competence as well as limited financial resources of responsible local
government.
The climatic conditions involved in this area lead to a very weak balance between
anthropogenic needs and ecological flows. The soil desertification and insufficient
groundwater in the aquifers, affect the desirable agriculture and fishing working
conditions.
The lack of quality and quantity of available hydrological resources in the transboundary
area is mainly associated to the consumption by agricultural activities in the lower part of
the Spanish side of the catchment.
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Many of the present economical problems result from the past: in some places there is
up to 30% rate of unemployment, with a social mass that have no resources to make
investments, resulting in low economic standards. Young people migrate to towns, with
consequences to the villages, where the schools and medical assistance are, generally,
missing.
The increase of the water search, the raised on consumptions to the agricultural use and
the irregularities of the regimen of draining have come to determine the fast
development of hydraulically workmanships, mainly in Spain, with predominance of the
construction of barrages, for creation of the capacity of water storage in lagoon of intraannual and inter-annual regularization .The national water availabilities are thus
conditional for the climate and the regimen of use in Spain of water of the shared
hydrographical basins.
Spain has contradictory interests to the ones of Portugal and benefits from being upstream Spain. Water flow from Spain has been reduced in the last due to the growth of
the water use in the Spanish part.
In the future, the flow from Spain, as well as the draining generated in Portugal can
become affected in consequence of the increasing derivation of volumes in Spain, of the
water transferences between hydrographical basins and of the climatic changes.
Impact
Agriculture effluents (diffuse)
Industrial effluents
Urban effluents

Situation
Hot raising and bovine culture represents
80% of the basin pollution.
Represents about 90% of the total nitrogen
load.
182 wastewater systems do not have any
treatment.

Table 5. Main impacts detected in the Portuguese side

3.13 River basin management
The resource management of the Iberian hydrographical basins faces new challenges
with new instruments’ implementation.
It is extremely important to evidence the 2000/60/CE Directive that establishes a new
hydrological resource policy having in account the Convention of the cooperation for the
protection and the water sustainable exploitation of the Luso-Spanish hydrographical
basins.
Portugal already has started the transposition of the WFD contents for internal law. The
Ministry of Environment (MAOT) is the entity responsible for elaboration of the new
water law. Based on its first version the new water law will have the following content:
Concentration of jurisdiction of all water and lands in the Water Authority;
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Rules determining licensing the use of the public hydrological domain;
The legal framework for the application of the economic and financial regimen in
the WFD

3.14 Monitoring, information management
The Water Institute (INAG) developed the National Information System of Hydrological
Resources (SNIRH) for processing, validation and storage of hydrologic information.
This system contemplates, besides the Database, multiple tools such as graphical
analysis and statistics and the integration of simulation models and geographic
information systems (GIS). The information system comprises an ORACLE database
and a set of SQL programs. To make this information available to the common citizen (in
compliance with the Community Directive of free access to environmental information
(Directive 90/313/EEC)) and to face the development of new technologies like the
Internet, this Institute presented in May 1996 the site (http://www.inag.pt/snirh), as a way
to disseminate information concerning hydrological resources.

3.15 Strategies for adaptive management
No strategies for adaptive management exist in the Portuguese part of the Guadiana
basin. Newater project could contribute to development of an adaptive management in
the basin. This will involve consultation and communication between scientists,
practitioners and stakeholders in the basin, so they can learn and be able to manage
water more equitably.

3.16 Tools
Tools currently used in the basin consist of guidelines (mainly from basin plans),
database and GIS and, models.
The Water Institute (INAG) has available in the Internet (http://www.inag.pt/snirh),
databases and Geographical Information Systems (GIS) information that are freely
available for download by interested parties.
The use of models is also common practice at the basin and several have been
prepared.

3.17 Capacity building
Following the Alqueva project, and as a consequence of it, some groups have been
assembled to discuss current and future issues related with water management and the
development of the Alentejo region. These groups involve EDIA, municipalities, farmer
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associations and NGO’s. EDIA as the responsible entity for management of the Alqueva
infrastructure has been leading this actions and is open to other participants
suggestions.
There is still many things to do in order to improve the technical and human capacities of
the main actors in order to achieve the desired goals of the WFD.
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