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United Nations

WFD

Water Framework Directive (Directive 2000/60/EC of the European Parliament and of the Council
of 23 October 2000 establishing a framework for Community action in the field of water policy)

WISE

Water Information System for Europe

WMS

Water Management System (Sistema de explotación)

2. Assessment of Implementation of Action activities
2.1. Executive Summary
This project has been coordinated by EVREN in partnership with the Euro-Mediterranean Information
System on know-how in the Water Sector (EMWIS) and in collaboration with the Júcar River Basin Authority
(CHJ). It has aimed at obtaining and assessing socio-economic, environmental and climatic data, and
developing updated water accounts according to water availability and existing demands in the Júcar River
Basin District.
The specific objectives initially set included:


Compile and assess data (flows, precipitation, evapotranspiration, climatic aspects, groundwater
levels, demands etc.) and adapt them to the European Catchment and Rivers Network System
(ECRINS) as well as to the UN System of Environmental-Economic Accounting for Water (SEEA-W).



Propose a methodology for the management of data and their integration in the aforementioned
systems.



Obtain updated water accounts and detect desertification risks in the basin.



Assess results and transmit them to managers and stakeholders through a participative process.



Establish a series of recommendations for feasible water savings options and management
measures targets.



Transfer and disseminate results to EU and non-EU Mediterranean countries.

The initial duration of the action was 12 months, which was extended to three more months to ensure the
completion of water balances, which development was delayed due to data gaps and data sensitivity issues
as the draft Júcar River Basin Management Plan is still under development.
Overall, while the data gathering and assessment process and the use of SEEA-W have posed some added
difficulty, the water balances obtained have proven to be valuable to assess in detail water availability in
the basin and extractions made for economic activities. This report includes a specific section on
recommendations and a detailed annex on the application of the methodology as it will be explained in the
following sections.

2.2. Activities and results
The working team has developed the activities as initially presented in the proposal. The aim of the
activities was to first establish the background and context of the project (Activity 1), collect and assess the
required data (Activity 2), apply SEEA-W and develop water balances according to standard tables (Activity
3), and finish the assessment and produce recommendations (Activity 4).
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All these activities have been supported and followed-up through meetings (Activity 5), as well as by
dissemination practices (Activity 6). The Activity 3 and the development and completion of the water
accounts per se were the most time-consuming and complex parts. The work of checking data sources,
collecting, downloading and assessing data, and making the required calculations to complete water
balances in the most accurate way ended up being a much longer task that envisioned. In fact, data were
still being received until the very last part of the project (during February and March 2013), and water
balances tables were updated and improved throughout a long part of the project. Dissemination activities
took place all along the project, but they focused mainly on the objectives and the main concepts (i.e. the
development of water account at river basin level and at a monthly temporal scale; and using reference
hydrological datasets, such as ECRINS). Concrete results and recommendations became available only the
last phase of the project implementation. Nevertheless, projects findings will be disseminated to the
Euromed water community through the e-facilities set up during the project, the EMWIS e-news flash and
the members in the teams in future meetings and events. In addition, some exchange of experience and
dissemination will also take place during the final workshop that is being planned by the EC for all the
preparatory actions under the 2012 call.
Regarding meetings, there have been more working team meetings between EVREN and officials from the
Júcar River Basin Authority than initially expected, but these were necessary to fill in data gaps and discuss
methodological aspects. In addition, internal meetings took place between the project coordinator and its
team to ensure a good coordination of works and follow-up. Participation in international events, on the
other hand, was much lower than initially presented, although attendance to selected technical events of
high interest and relevance for the project took place.
Several technical reports have been developed throughout the progress of the project, to comply with the
requirements of the grant agreement, to share updated results with EMWIS, CHJ and other entities (e.g.
European Environment Agency-EEA) and describe the works process. These reports were submitted to the
EC.

Activity 1:
Establishment of background and context:
This activity was developed within the first months of the pilot action, and the concrete results are included
in the Inception report. A specific report on the Júcar River Basin District (RBD) was prepared, which
included climatic information, administrative aspects, droughts history and management tools, as well as
desertification aspects in the basin. To summarize, the specific works carried out were the following:


A background was established, which assessed EU strategies and initiatives (communications,
information tools…), and SEEA-Water and ECRINS specifications and objectives. The working team
gathered additional information on the existing EU polices, and on the statistical frameworks (see
Annex IV of the Inception Report).



Information was gathered and summarised regarding the Júcar RRBD and its characteristics. The
aim was to provide basic information on the physical and climatic features, water uses,
administrative aspects, droughts episodes and their management, as well as on desertification
process. The objective with this part of the works was to offer a general view of the basin in which
the works would take place and to understand its situation prior to the development of water
balances (See Annex X of the Inception Report, included again in this report within Annex 3). The
main features of this RBD respond to the specific climatic and hydrological characteristics of the
Mediterranean region, and perfectly represents the issues and challenges that this area needs to
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address. These challenges include water scarcity, large variations in precipitation patterns, flash
floods and extreme drought periods, fragile water ecosystems and high agricultural water demands
(which in turn support a relevant agrifood sector in the region and the country). In addition, an
initial identification was done of the main sub-basins in the Júcar RBD suffering from droughts and
water scarcity and with signs of desertification such as overexploitation of water bodies, land-use
changes, or soil erosion. The following map represents a national desertification map risk
developed by the Ministry of Agriculture, Food and Environment (MAGRAMA), which shows that
the Júcar River Basin District lies under a high risk zone:

Figure 1. Desertification Risk Map 2011. Source: MAGRAMA
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Figure 2. Aridity Index (UNEP) for 2005 and 2008 comparison in the Júcar River Basin District. Source: EVREN, 2013.

Activity 2:
Collection of data and contacts with administrations and other partners:
The main objective of this activity was to establish data delivery feasibility, and if possible provide
improvement of datasets.
To start, a thorough assessment of publically available data was done, and official web sites were consulted
(at national and EU level) to compare availability, similarities/differences and difficulties in accessing data.
This was done in part to determine if the work of developing water balances could be replicated without
having a close collaboration with water management related authorities.
Contact was also established with the MAGRAMA and the liaison with the National Statistics Institute (INE).
Additional contacts were done with experts and technicians (INE, foundations, universities), but the source
of the most reliable and updated data has been with no doubt the Júcar River Basin Authority.
To develop this work, the team consulted downloaded and crosschecked available data on the Júcar River
Basin and its hydrological network. More specifically, some of the entities that were accessed included:


The National Meteorological Agency (AEMET), which website offers information on monthly
climatological summaries.



The National Water Information System (SIA) of the MAGRAMA, which collects relevant
information related to water resources in a modern unitary and centralized information system.



The EEA and the European Catchment and Rivers Network System (ECRINS) (information available
in its websites and through an ftp of EEA that was facilitated).
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o

The European Environment Information and Observation Network (EIONET), a partnership
network of the EEA, which supports the collection and organisation of data and the
development and dissemination of information concerning Europe’s environment



The INE that offers official Spanish statistical information freely available to all users.



The MAGRAMA Agroclimatic Information Service (SIAR), which includes a network of agrometeorological stations distributed along agricultural areas to help farmers obtaining an efficient
and rational use of the means of crops production.



MAGRAMA, Areas and yields of crops Survey (ESYRCE) National and regional results.



The Centre for Hydrographic Studies (CEH) of the Centre for Studies and Experimentation on Public
Works (CEDEX), and the Spanish System on Water Information (HISPAGUA), which makes available
information on different issues related to water management in Spain.



The Statistical Office of the European Communities (EUROSTAT).



The Water Information System for Europe (WISE) that is a partnership between the European
Commission (DG Environment, Joint Research Centre and Eurostat) and the European Environment
Agency, known as “the Group of Four” (Go4).



The Automatic Hydrological Information System (SAIH) of the Júcar River Basin Authority.



The Júcar River Basin Authority (CHJ), which offers the most updated and reliable data on the basin
water use and management.

Regarding data delivery feasibility, although it took a long time to obtain the required series for the
different variables, in the end, it was possible to have the necessary data to build water balances by
complementing the exercise with some estimations and models. However, some aspects need to be
highlighted. First, it is important to remember that the Júcar River Basin Authority is an ancient entity,
constituted in 1935, which provides a long history of data gathering. Second, it was selected as Pilot River
Basin in the first phase of the Water Framework Directive’s implementation. Important works were
developed in 2005 on Articles 5 and 6 of the Directive, providing relevant data on the characterisation of
the water bodies within the District, main pressures and impacts from human activity, and a preliminary
economic analysis of water use. Thus, it was already acknowledged, that data availability for the Júcar RBD
was exemplary. Furthermore, quantitative and qualitative networks have been in place for a long time (e.g.
the flows control networks –ROEA- started in 1911, which currently has 67 active measuring points and the
Integrated Network of Water Quality –ICA- has been in place and collecting data since 1994, with currently
holds 242 monitoring points with periodic sampling). Therefore, this type of exercise in a recently
established basin, or with much more limited data gathering, will be much more complicated or will need
to heavily rely on modelling (which could lead to more uncertainty in the results).
In spite of these aspects, obtaining the temporal series for the specific variables included in the SEEA-W is
not a straightforward task. In many cases, the series were not readily available (i.e. internet) and had to be
requested directly to the Júcar RBA and extracted from its internal information system. In other, specific
values in some series were detected by the team as null or wrongly recorded, so there was an important
assessment and “cleaning” of the available values. It could be said, that in these specific cases there was
some improvement of the datasets and the Júcar RBA was informed of these adjustments and
improvements.
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Annex 1 of this report shows a table summarizing which variables were searched in different entities and
web sites, including organization and data classification.
In addition to this “data mapping”, cartographic information, shapes and layers were downloaded from
official sites to complement and compare data accuracy.

Activity 3:
Application of method by ECRINS and SEEA-W:
First, within this activity, two main initial tasks have been carried out:


The first task consisted on the search, download and analysis of data related to ECRINS and the
close assessment of SEEA-W methodology and standard tables, accessing different dataset versions
and studying the different concepts and use of variables (including some examples from south
Mediterranean countries facilitated by EMWIS).



During the second task, once the team had better understood the main concepts of these systems,
and the last versions downloaded and checked, the team analysed concrete aspects regarding
geographical and management units’ coincidence and suitability to elaborate the water accounts
within the RBD. In order to carry out this analysis, the team used GIS tools and data statistical
analysis.

As a result of these two tasks, it was concluded that, in principle, the ECRINS units called Functional
Elementary Catchment (FEC) were not suitable to elaborate water accounts considering the available data
in the RBD coming from the River Basin Authority and the scale of application. (FECs had been found with
an area less than 1 km2 -a non-practical size to gather reliable data-). However, it was later clarified by the
EC that FEC was established as a statistical unit for data gathering, and not for building water balances.
Thus, the aim was to adapt water balances to real world management unit.
In any case, the team recommended a revision of the FECs or an aggregation process to facilitate water
balances development, and/or the building of more flexible system. A specific brief report was developed
on the FEC revision (Brief Report, Revision elements applied in Pöyry/EEA water accounts consultation)
and on the polygon matching with the Júcar RBD delimitation. Based on the real management taking place
in the Júcar River Basin, the data gathering process, and their reliability, it was decided to build the water
balances at the Water Management System1 (WMS) scale.

1

Water Management Systems are desegregations of the river basin district as basic elements for hydrological planning. Each
system consists of surface water and groundwater bodies, water infrastructures, water use rules derived from demands, operating
rules and quality requisites. Taking into account natural water resources, and according to their quality, they allow establishing
water supplies while meeting environmental objectives. (Spanish Royal Decree 907/2007, of 6 July on Hydrological Planning).
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Figure 3. Water Management Systems of the Júcar RBD. Source: CHJ, 2013.

Second, since important differences were detected in precipitation series and their surface estimates used
by different entities (EEA, CHJ…), a close assessment was provided in another report (Precipitation Data &
Scale Zones Report). This was considered an essential step to determine the reliability of produced water
accounts, as most variables depend on this parameter. In addition, the team believed the report would be
useful for the EEA to check disparities among sources and differences in final balances.

Figure 4. Evolution of variable precipitation function of data origin for the entire JRBD, showing the difference between
PATRICAL and ECRINS (2001-2005) –from the Precipitation data &scale zones report. Source: EVREN, 2013.
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Additional digital files (data, shape files, maps and tables) were also provided digitally in compressed files.
Third, the filling in of SEEA-W physical tables was completed. To achieve this part of the project, the
datasets provided by different sources (already checked, “cleaned” of errors and null values) were inserted
in a SQL database using script programming language. A pivot table in Excel was developed, among others
like maps on ArcMAP or graphs on R-project2, in which water accounts can be obtained for the selected
options: by WMS, selecting more than one WMS or all of them to show results for the whole basin, by
month (or several months), and by year for the temporal series 2001-2010. This pivot Excel table and the
related data were also provided to the EC as a digital files.

Element
Variable
StateInitial

1311 Reservoir

1312 Lakes

942

0

ReturnHydropower

1 412

132 Groundwater
1 840

133 Soil
5 189

674

ReturnIrrigation

28

ReturnUrbanSupply
Precipitation

1313 Rivers

Total
9 383
674

63

91

44
4

0

44

6

2 047

2 057

FromArtificialReservoirs

140

140

FromGW

202

202

FromRivers

128

FromSoilWater
Evapotranspiration

44
-4

0

53

181

159

203

-6

AbsHydropower

-674

AbsIrrigation

-131

-1 452

-674
-155

AbsRainFedAgr
-3

ToArtificialReservoirs

-202
-122

OtherLosses

-17
929

0

1 417

-460
-59
-128

-53
-140

ToSeaTotal
Final State

-56

-128

ToGW
ToRivers

-286
-460

AbsUrbanSupply

-1 463

-159

-212

-44

-386

-56

-178
-17

1 645

5 121

9 112

Figure 5. Example of water accounts table for Mijares-La Plana de Castellón Water Management System for year 2001. Values
3
are in hm . Source: EVREN, 2013.

Annex 2 of this report provides information on the methodology applied for filling-in the UN SEEA-W
tables, and the main results obtained, including explanation of some of the estimations and calculations
and the role of the main hydrological model used by the Júcar River Basin Authority (RBA) to determine
main hydrological variables. This annex is made in a way that can be easily extracted as an independent
brief report and shared with interested parties in water accounts and water managers (so this final report
does not need to be distributed as a whole).

2

R is a language and environment for statistical computing and graphics, and it is a GNU project (free software): www.r-project.org
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Element
Variable
StateInitial

1311 Reservoir

1312 Lakes

207

0

ReturnHydropower

1313 Rivers
96

133 Soil

361

197

148

ReturnIrrigation

2

ReturnUrbanSupply

2

Precipitation

132 Groundwater

1

0

Total
862
148

4

5
2

1

363

364

FromArtificialReservoirs

46

46

FromGW

26

26

FromRivers

41

5

FromSoilWater
Evapotranspiration

12
-1

0

AbsHydropower

62

-1
-7

-9

0

-2

-16
-87

AbsUrbanSupply
ToArtificialReservoirs

-41

-5
-46

-26

ToSeaTotal

-34

OtherLosses

-3
202

0

93

-87
-3

-41

ToGW

-256
-148

AbsRainFedAgr

Final State

74
-254

-148

AbsIrrigation

ToRivers

45

-62

-67

-12

-83

-5

-38
-3

390

145

831

Figure 6. Example of water accounts table for Mijares-La Plana de Castellón Water Management System for month May, 2010.
3
Values are in hm . Source: EVREN, 2013.

Furthermore, as part of this task, the team had to identify management, technological and economic
measures applied in the basin, which encourage optimal water management and mitigate the impact of
droughts. In the Júcar River Basin District and important effort on drought management has been applied
for years, since it is a basin where the hydrological balance between available resources and existing
demands is very fragile. This is in part due to the Mediterranean climate of the basin, the high temporal and
spatial variability in water distribution (precipitation) and the recurrent drought episodes. Annex X of the
Inception Report (included in this final report within Annex 3), introduces the climatic and hydrologic
characteristics of the basin, as well as general remarks on drought episodes and management. The
temporal series covered in this project includes for instance, the drought of 2004-2008. This drought was
the most intense hydrological one since records from 1940/41. The 2005/06 hydrological year had the
lowest water inputs, and was the tenth worst in the Turia river basin, virtually draining the Júcar system
backups and significantly reducing the reserves of the River Turia.
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Element
Variable
StateInitial

1311 Reservoir

1312 Lakes

207

0

ReturnHydropower

1313 Rivers
96

133 Soil

361

197

148

ReturnIrrigation

2

ReturnUrbanSupply

2

Precipitation

132 Groundwater

1

0

Total
862
148

4

5
2

1

363

364

FromArtificialReservoirs

46

46

FromGW

26

26

FromRivers

41

5

FromSoilWater
Evapotranspiration

12
-1

0

AbsHydropower

62

-1
-7

-9

0

-2

-16
-87

AbsUrbanSupply
ToArtificialReservoirs

-41

-5
-46

-26

ToSeaTotal

-34

OtherLosses

-3
202

0

93

-87
-3

-41

ToGW

-256
-148

AbsRainFedAgr

Final State

74
-254

-148

AbsIrrigation

ToRivers

45

-62

-67

-12

-83

-5

-38
-3

390

145

831

Figure 7. Example of water accounts table for Júcar Water Management System for year 2007. Example of the only water
3
abstraction for refrigeration in the District. Values are in hm . Source: EVREN, 2013.

As drought affect different water demanding sectors the economic implications are obvious. For instance,
the agricultural sector, which actually needs more water in the drier seasons (i.e. summer period) is greatly
affected, but is also the one that first absorbs adjustments in water allocations from the Júcar RBA. Also the
public supply can experience problems, as well as the energy sector, as river flows decrease and
hydropower and other types of plants (thermonuclear plant of Cofrentes) are affected. In this sense,
drought planning, preventing and managing measures will help in reducing economic impacts.
Triggered by the legal obligations of the Water Act on the National Hydrologic Plan (2001), which
established the need to develop drought indicators and plans, and probably boosted by this very dry period
that affected many areas of Spain, in 2007 the Drought Management Plan3 (DMP) was approved for the
Júcar RBD to minimize socio-economic and environmental impacts derived from drought episodes.
The Júcar DMP includes a drought indicator system, a prioritization of water uses, and different mitigation
measures (strategic and operative). The main groups of measures to mitigate droughts’ effects are grouped
and simplified as it follows:
3

The Spanish experience in developing Drought Management Plans contributed to enrich the knowledge at EU level and provided
recommendation for other Member States, gathered in the Drought Management Plan Report, Including Agricultural, Drought
Indicators and Climate Change Aspects of the WFD Water Scarcity and Droughts Expert Network (European Commission, Technical
Report - 2008 – 023).
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a.

b.
c.
d.
e.

Changes on resources origin. For instance, the urban supply in the city of Valencia reduces
the flows coming from the Júcar River, which was under high hydrologic pressure during
the last drought, and are substituted by flows coming from the Turia River.
Increasing groundwater use (drills construction and put in service) and also reserves
although with a closer control.
Water saving, at the beginning of the drought, and supply restrictions later, especially for
irrigation demand.
Promotion of water savings in urban supply through awareness raising to involve the
population in the droughts’ management process.
Monitoring aquifers’ status, wetlands and other sensitive areas.

In addition, the draft of the updated River Basin Management Plan also includes specific measures to cope
with and mitigate drought effects, and includes a specific section4 on these, together with an assessment of
past drought episodes management and a description of effects related to droughts.
The proposed measures are classified as:
 Measures focused on minimizing impacts on the water bodies’ ecological impacts. These focus on
water bodies linked to protected areas such as Special Bird Protection Areas and Sites of
Community Interest, with vulnerable habitats and species. The main proposed measures are to
establish or improve control ans follow-up of these areas and establish specific managment
protocols to avoid deterioriation of these critical points (e.g. reubication of fish fauna) .


Mesures focused on ensuring public supply during droughts. Within the regular hydrological
planning, there are measures that promote diversification of supply sources (e.g. desalination,
better connections), but additional recommendations are gathered:
o

Develop or update of Emergency plans for populations over 20.000 inhabitants.

o Establish special considerations in the emergency plans for wells (which inputs have been
substituted by surface resources), maintenance protocols, and emergency wells use
(aquifers). Thus, maximizing the joint use of surface and groundwater with strict controls to
avoid environmental impacts.
o Promote the establishment of separate supply networks (e.g. home-gardens-street
cleaning) which allow saving water with optimal quality for human consumption, and using
water of lower quality for other uses.
o Improve drinking water treatments, to avoid specific quality water problems during drought
episodes, and improve plans to better store water.
o Assessment and improve of public awareness mechanisms to save water in urban areas
during drought episodes.


Measures focused on deacresing deficit risk in its intensity in agricultural uses. In this area,
important measures are already incorporated into the ordinary hydrological planning, relevant
efforst and investments have been put into modernising irrigation systems and promoting
wastewater reuse. However, the following measures are proposed:
o

Improvements in water control and uptake systems and awarness raising of farmers.

o

Complete infraestructures for joint water use during droughts (groundwater wells).

4

Within the Júcar Scheme of Significant Water Management Issues the specific fiche 05.07 on Planning and Management of
drought situations in water management systems.
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o


Further irrigation modernization (in specific areas, and introducing better regulation
systems), and optimization of irrigation networks (ditches and channels).

Measures focused on improving governance and conflict resolution during droughts.
o Development of joint water use rules, and promotion of groundwater use in specific areas
(traditionally using surface resources).
o Assessment and adaptation of mechanisms used in the 2004-2008 drought to aquire water
rights for environmental protection (i.e. promote a quick use of these mechanisms by the
water administrations).
o Establish specific commissions to follow-up conflictive areas (promoting meetings and
dialogues with the most affected users).
o Increase integration of users in specific commissions (e.g. dam water relase boards) to
ensure water control and saving recommendations reach them.



Update or modification of the existing Drought Management Plan, based on the experience of the
2004-2008 drought episode.
o Indicatior systems: review of variables and their weighting (e.g. use of simulations and
probablilistic type indicator).
o Consider limitating authorizations for drougth well use for environmental and water quality
reasons and establish a link between aquifers and dependent wetlands through a Specific
Drought Network integrated in the Júcar RBA operational framework.

However, it is important to remind that the application of specific measures as the ones proposed, are
coupled with high investments. Only the contingency measures used during the 2004-2008 drought episode
were estimated at: 74.161.000€ (according to the Júcar RBA records).

Activity 4:
Assessment and recommendations:
The aim of this activity was to translate all technical works developed throughout the project into practical
key messages and recommendations, and explain how the works were developed. Given its importance and
usefulness for future projects or continuation of the water accounts development in the Júcar RBD and
other basins, a specific annex has been developed as mentioned earlier (Annex 2).
However, the main recommendations are provided below, classified by three types:


Data gathering and assessment process



Implementation and use of UN water accounts tables



Water targets

Data gathering and assessment process


A list or table should be prepared beforehand determining which official sources have the desired
data for the different variables for the chosen temporal range (in this case the range 2001-2010,
by month, was proposed by the EC), and if they are accessible and available. For those unavailable
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data, it should be indicated which estimates or ways to calculate them are at hand. UN guides and
documents already provide definitions of the different variables.


A list of existing authorities and entities that deliver data should also be developed, and possible
data exchange agreements should be considered (depending on the data transparency or technical
capacities of the Basin, region or country).



The right selection of physical scale is paramount in obtaining accurate water balances. In this
selection, uncertainty aspects, existence of monitoring stations, GIS maps, accurate hydrological
models and other tools need to be previously assessed. In this sense, the aim of the water balances
should always be kept in mind: the interest lies in determining how is water used and linked to
economic activities (which in turn, can lead to degradation of water quality or over-exploitation of
available resources). If the chosen scale is too small, and no abstractions take place within the
selected area, there will be no link to economic activities; also, there will be problems on the
stability of values in tiny territories. For the Júcar RBD, the Water Management Systems (Sistemas
de Explotación) have been selected based on the aforementioned aspects. Moreover, these
territories have an economic and management meaning within themselves, making them
particularly suitable for water balances.



The temporal scale is also a very important term to establish depending on the sampling and
measurments frequency of monitoring networks and data and models availability. Although data
aggregations or disaggregation can be done, the margin of error will need to be taken into account.
In addition, for the application of these water accounts, very short-time scales (e.g. daily) might not
be of any use for water managers (except for flood or drought management, for which there are
more useful tools such as indicators or models) and water demanding sectors. For this project, the
monthly temporal scale was used under request of the EC. However, officials from the Júcar River
Basin Authority expressed the need to review the usefulness of this time range -as trimester or
annual intervals might be more practical for decision-making review processes and to discuss
results with users and stakeholders. Moreover, according to data availability in the basin of
application, there may be no alternative but to calculate the annual scale of water balances. Finally,
the annual scale for water balances better represents the water cycle as it relates to the economy,
whether in calendar years or, better yet, in hydrological years.

Implementation and use of UN water accounts tables


Missing data: in some cases, data are not systematically monitored and stored and estimations and
adjustments are needed. For the Halt-Júcar-Des case, a few examples are provided below:
o Most public supplied demands (drinking water) are systematically monitored for large
municipalities and cities. However, small agglomerations lack systematic measurement
especially when they are scattered in the territory and they have small populations. The Júcar
River Basin District has monthly series and evolution of water uses obtained from direct
measurements (gauging stations, and meters). From these data, the rest of water use is
estimated by applying a coefficient, which allows controlling the total water use and its
monthly progress. For the case of groundwater and for modulating purposes, two specific
cases are checked: the Mancha Oriental aquifer and the Vinalopó groundwater bodies. The
reason for this is that they are the areas with highest direct measurements and less
uncertainty regarding groundwater abstractions (a higher number of wells meters,
monitoring networks and remote-sensing techniques are applied).
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o Some other variables are just not monitored because the cost of it would be
disproportionate, there are no simple tools to monitor, or margins of errors in measuring are
too high as too many factors coincide, or measuring the data is physically impossible. This is
the case of variables such as Evapotranspiration, or flows from soil water to surface water or
groundwater, or from rivers to groundwater. In this case, it is recommended to use a
hydrological model that has been previously tested and calibrated in the area of study. For
this exercise, the model PATRICAL was used. Information on this model is provided in Annex
2.

3

Figure 8. Graph of evolution per type of abstractions in the Jucar WMS. Values are in hm . Source: EVREN, 2013.

Figure 9. Graph of evolution per type of abstractions in the Jucar RBD, average values. Values are in mm. Source: EVREN,
2013.
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Interpretation of totals: the interpretation of the resulting totals (as for instance in number 9.
Closing stocks), might not be an easy task for non-experts. Even the intermediate values are hard to
understand as volumes of water are systematically added and subtracted as they enter or exit a
class of element (reservoir, lake, river…), and thus total volumes of water might be seem larger
than in reality. For the interpretation of totals, we recommend:
o To avoid misunderstanding due to aggregates of volumes by class of element, we propose
elements classes to be disaggregated into their main components. For example, in the case
of reservoirs, making entries in the accounts for each of them, so they can appear in the
balances individually. In the case of rivers, these could be divided into the main surface water
bodies.
o In the case of account types, it would be desirable that the abstraction section is
disaggregated between consumptive and non-consumptive (hydroelectric uses). If they are
presented together, the balance of abstractions to the economy could be masked by nonconsumptive uses. Similarly, it would be advisable, to disaggregate returns as well into the
same divisions as those made for abstractions.
o Add an explanatory line to describe how the totals are interpreted (the overall change in
storing capacity of each element).
o Given the uncertainty in the calculation of some values (e.g. when using models, null values
from monitoring networks, measuring error etc.), the totals could be provided to public
audiences within a range of values, and in annual scale. This in addition, might help
authorities that may have data sensitivity issues.
o Furthermore, the use of graphs, pie charts and similar representations for specific and
aggregated variables can help transmitting the information to different audiences.



Calculation of specific variables: given their nature some clarifications seem necessary in the use
and application of certain variables.
o Real evapotranspiration and abstractions from soil water: In the explanations from UN SEEA
water guide, only the evapotranspiration of the rain-fed agriculture is taking into account for
abstractions. We think that also the evapotranspiration from irrigated crops is an abstraction
to the economy. In our case, the variable real evapotranspiration coming from PATRICAL
model was projected over irrigated and non-irrigated crops to calculate the soil water
abstractions. It is assumed that when there is no direct irrigation of irrigated crops, plants
uptake water available from soil. In addition, winter months have not been accounted for (as
they are considered as non-productive in general terms).
o Rivers: even with an accurate hydrological network, and a reliable gauging monitoring
network (river flow direct measurement), some estimations were needed for areas in which
monitoring networks are more limited. For instance, the width of the riverbed was set as an
estimation (based on an average for the main rivers present in the RBD). This estimation was
established as 5-10 m wide on average for all basins (within the Júcar River Basin District).
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Figure 10. Graph of evolution of storage state of element soil, comparison between distinct WMS. Values are in mm. Source:
EVREN, 2013.

Figure 11. Graph of evolution of storage state of element artificial reservoir, comparison between distinct WMS. Values are in
3
hm . Source: EVREN, 2013.

Final Report HALT-JÚCAR-DES

22

3

Figure 12. Graph of evolution of storage state of element groundwater, comparison between distinct WMS. Values are in hm .
Source: EVREN, 2013.

Water targets


Dry episodes: From the totals obtained for the water accounts for the temporal range 2001-2010,
an especially dry year is clearly observed: 2005 (see Figure 12 with a graph on evolution). During
this year, one of the most severe drought episodes took place throughout the whole Iberian
Peninsula, being one of the driest recorded years. As mentioned, the Júcar RBD was also affected
and important water restrictions and management decisions took place. By taking a look of the
table results, it can be observed that restrictions and appropriate management translated into
control water abstractions. In this respect, similar water management practices should be
recommended for future drought episodes. These practices are gathered under the Drought
Management Plan approved in 2007 through Ministerial order. This plan establishes clear
thresholds to determine the drought status, agreed indicators to follow-up the situation, as well as
management measures and prioritization of water uses. Furthermore, updated recommendations
and measures are provided in the draft of the updated River Basin Management Plan as described
under Activity 3.



Decrease abstractions: the agricultural sector is still the most demanding one in terms of water use
(78%). Industrial and recreational uses are quite small (4%), and the public supply represents about
18% of total demands. Although important efforts have been made to modernize the agricultural
sector and convert traditional practices to drip-irrigation and sprinkles, there are still areas that
would need these improvements to reduce agricultural water demands. This would in turn help in
reducing groundwater abstractions and progress towards ensuring compliance of environmental
river flows’ regime in the district.
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Water Demands Júcar River Basin
4%
18%
Agricultre
Urban
Indsutrial-recreational

78%

Figure 13. Percentages of water demands (without hydropower nor rain-fed agr.) in the Júcar River Basin District. Source: CHJ,
2013.
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2
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2

3
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14
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2
5
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190
3

Figure 14. Average monthly values of water demands in the Júcar River Basin District, period 2001-2010. Values are in hm .
Source: EVREN, 2013.
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0.2%

Figure 15. Percentages of water demands in the Júcar River Basin District, period 2001-2010. Source: EVREN, 2013.
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It is important to highlight that non-irrigated agriculture has decreased over the analysed decade.
While irrigated surface shows certain stability in this period, there are fewer extractions towards
the economy by the abandonment of agricultural fields. If we add to this effect, the large number
of optimization measures applied in irrigation systems within the basin, a relevant variation in
water use for total agriculture (rain-fed and irrigated) is observed for the temporal range 20012010. Therefore, the percentage of water demands in the agricultural sector has progressively
decreased compared to the other two groups (urban and industrial-recreational). This situation
does not necessarily mean that more water is available due to the abandonment of fields, but the
economy is extracting fewer volumes for agricultural practices.
In addition to these recommendations, the aim of this activity 4 was also to try to establish possibilities for
optimization of water allocations, estimate water saving potentials, the further use of non-conventional
resources (desalination and treated wastewater reuse), costs of possible measures and their feasibility and
propose water saving targets.
While Annex 2 provides relevant inputs in all those aspects, some considerations are included in this
section. First, it is important to remember that given the long tradition of water management and
optimisation of resources, and complex water allocation systems in the basin due to its location, climate
and population pressures, the team cannot come out with innovative or unknown measures to the water
managers. However, modest recommendations can be made, which might be of use for the Júcar RBA and
other interested entities. In addition, the balance between available resources and existing demands is very
fragile in the basin as it has been said, and water is managed and used very intensively through policy and
technical tools. Thus, the margin for water savings is rather slim, if no significant changes in water
allocations among sectors are considered (which would provoke serious social and political changes).
The team considers that it is very important to continue applying existing tools that have been proven to be
useful such as the DMP, by ensuring its update and compliance. As the agricultural sector continues to be
the one that uses the largest amount of water, but provides important socio-economic and even
environmental benefits in certain cases, further modernization of irrigation systems should be prioritised.
According to the Júcar Scheme of Significant Water Management Issues (SWMI) 2009, there are several ongoing and planned measures to better regulate water, repair and modernize (automatize) irrigation
systems, especially in the Plana de Castellón and Camp del Turia area which are estimated at 864 million
euros. Coupled with these actions, the team would recommend increasing research on modernization
impacts (e.g. salinization of soils in drip-irrigated areas) to address and propose solutions in advance.
Moreover, awareness campaigns and efforts in transmitting technical aspects and scientific knowledge to
the public is still a pending subject in the basin. Often, technical reports, while complete, accurate and
useful for decision-making, academic sectors and so on, do not reach the public due to the complexity of
matters and language. It is consider paramount that people are aware of the scarcity and importance of
water resources in the basin, and are informed of possible water saving options during drought episodes
(even if the savings that can be achieved in the urban sector are small compared to the ones that could be
accomplished in other sectors). In these types of efforts, the involvement of more multi-disciplinary teams
in drought commissions and follow-up actions should be promoted, including specialists in social sciences.
These general recommendations involve however, the commitment of staff and the investment of
economic resources (especially for research activities), which are currently compromised by the severe
economic recession.
The use of non-conventional resources was highly prioritised in the past years with the main aim of
reducing the pressure made over water bodies, especially aquifers, and to promote a more sustainable use
of resources. The volumes obtained through desalination and reuse practices can increase, to a certain
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point, the supply guarantee. Desalination has been use in punctual coastal areas to ensure public supply in
specific municipalities, which suffer increased pressure with seasonal populations (mainly due to tourism
during the summer season, when available water is even lower). A few additional plants are envisioned and
are described in the SWMI: two in municipalities of the Castellón province, one in Sagunto (Valencia) for
industrial purposes, and two in Alicante to ensure public supply to southern populations.
Wastewater reuse, however, plays a more relevant role in the basin, seems to have a greater potential
(investments and energy requirements are lower than for desalination), and is expected to increase in the
near future. Thus, costs of measures and saving targets in this report focus in this practice. Wastewater
reuse is being used mainly in irrigated areas, where water is scarce, but the agricultural activity has an
important weight in the local economy. Water coming from this practice allows reducing pressure over
aquifers and rivers, as well as using water of a lower quality (but that meets national legal standards) for
agricultural activities (setting aside higher quality water). This is the case for several municipalities in the
systems of Palancia-Mijares, Turia, Júcar, Marina Baja and Vinalopó-Alicantí. For the specific case of the
municipalities surrounding the city of Valencia, an increase of over 21.000.000 m 3/year of reused
wastewater is expected by the year 20155.
The additional volumes obtained from wastewater plants can be especially useful during drought episodes
when water is less available for other uses than public supply. Furthermore, they can be and are being used
to improve environmental flows regimes, and achieve environmental objectives. For instance, wastewater
reuse plays a very relevant role in the aim of achieving a good ecological potential for the Albufera Lake, by
reducing spills and inputs of organic matter into it. In addition, we can witness and increasing trend of
reusing wastewater, and the total produced m3 of water of three hydrological years, according to CHJ are
reflected below:
Year

Thousand m3

2005/2006

28.171

2006/2007

71.165

2008/2009

94.157

Regarding costs of measures, the estimated amount for on-going works and future plants is about 270
million euros for wastewater reuse, and 349 million euros for desalination (according to the SWMI, 2009).
The cost of each specific measure (improvement of plants, construction of new ones planned in different
municipalities etc.) is included in the SWMI, and many of the proposed measures are already being
implemented. The feasibility of applying all of them, will depend on the financial capacity of the Júcar River
Basin Authority, the access to loans (e.g. from the European Investment Bank) and national and
international funds. However, technically, all proposed measures are feasible and will translate into
important water savings by reusing volumes, and improvements of water bodies’ quality.
Finally, regarding water saving targets, if we focus again on wastewater reuse and the planned
improvements proposed by the CHJ we can obtain important increases of hm 3 reused per year, and thus
savings. If we take into account the planned improvement works in treatment plants (e.g. better
infrastructures and application of tertiary treatment in some cases) and sanitation networks and
construction of new wastewater reuse plants and treatment plants from 2012 until 2027, the increase of
5

Within the Júcar Scheme of Significant Water Management Issues, 2009, specific fiches can be consulted that address wastewater
reuse increase to ensure the achievement of environmental objectives and increase supply guarantee: 01.03, 03.03, 04.05 and
04.11.
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reused water is estimated at 39,4 million m3 per year. This saving target can be achieved by 2027 with the
planned works and if costs of future infrastructures are successfully covered (154,14 million euros). Since
this project ran until 2010, if we also consider the works planned from that year (2010-2027), the increase
of reuse will increase to 120,2 million m3 per year and the total investments are estimated at 240,38
million euros according to CHJ.

Activity 5:
Meetings and deliverables:
All meetings that took place during the development of the Halt-Júcar-Des project are included in the
following table:
Table 1. Meetings held during the Halt-Júcar-Des project

Meeting name

Purpose of the meeting

Partners/Stakeholders
involved

Location

Dates

Introduction to the Halt-Júcar-Des
Pilot Project. Presentation of goals,
tasks, calendar, roles of partners.

EVREN, CHJ, EMWIS

Valencia

13/02/2012

1 Coordination
Meeting

Introduction to the Desertification
projects. Aims and goals.

EC, EVREN, EMWIS, CHJ

Brussels

16/02/2012

DROUGHT-R&SPI

General Assembly of the FP7
project, Fostering European
Drought Research and SciencePolicy Interfacing

EVREN

Valencia

2730/03/2012

Bilateral meeting

Provide updates and progresses of
the action to the EC and share
doubts and questions

EVREN, EC

Brussels

30/03/2012

Internal meeting

Coordination of works between
manager and technical team

EVREN

Madrid

03/05/2012

Internal meeting

Coordination of works between
manager and technical team

EVREN

Madrid

29/05/2012

Working Team
meeting

Discuss data needs and determine
data availability for the
development of water accounts

EVREN, CHJ

Valencia

25/06/2012

Partnership meeting
2

Discuss updates and presentation
nd
to be delivered prior to the 2
Coordination meeting

EVREN, CHJ, EMWIS

Brussels

03/07/2012
(morning)

Kick-off meeting

st
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nd

2 Coordination
Meeting

Updates and progresses of the
different pilot actions

Representatives from all
actions and EC.

Brussels

03/07/2012
(afternoon)

Internal meeting

Coordination of works between
manager and technical team.
nd
Follow-up of 2 Coordination
meeting.

EVREN

Madrid

04/07/2012

Internal meeting

Coordination of works between
manager and technical team.
Follow-up of tasks.

EVREN

Madrid

11/07/2012

Ad-hoc expert
meeting

Ad-hoc expert meeting on EU
physical water balances

EVREN

Brussels

07/09/2012

Workshop on water
accounts

Atelier de formation Sur les
comptes et les statistiques de l’eau
Pour les pays francophones
d’Afrique du Nord

EMWIS

Rabat

1113/09/2012

Strateau/Aquatool
workshop

Tools to support and improve the
Integrated Water Resources
Management: STRATEAU and
AQUATOOL. A Mediterranean
Perspective.

EVREN

Valencia

20/09/2012

nd

Report on progress in relation to
activities carried out by SWIMSupport Mechanism’s (SWIM-SM)
st
during its 1 year of its
implementation. It was an
opportunity to meet the main
water actors in the Mediterranean
and share the project’s progress.

EMWIS

Brussels

1718/10/2012

1 Pan-European
Drought Dialogue
Forum

st

Sharing of the HALT-JÚCAR-DES
objectives and progresses and
drought management practices in
the Júcar basin.

EMWIS

Nicosia

3031/10/2012

Working Team
meeting

Revision of data needs, data
uncertainty and preliminary
versions of water accounts.

EVREN, CHJ

Valencia

05/11/2012

Updates and progresses of the
different pilot actions

Representatives from all
actions and EC.

Brussels

09/11/2012

2 Steering
Committee meeting
of the ENPI SWIM-SM

rd

3 Coordination
Meeting
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ESA - EMWIS
Workshop:
"Exploitation of Earth
Observation for
water management
in the
Mediterranean"

Discuss the exploitation of Earth
Observation for water
management in the
Mediterranean

EMWIS

Rome

3-5/12/2012

Working Team
meeting

Revision of data series,
precipitation series analysis,
specific questions on
methodologies to develop water
accounts.

EVREN, CHJ

Valencia

20/12/2012

Working Team
meeting

Revision of data gaps,
methodology and contents for the
International workshop

EVREN, CHJ

Valencia

19/02/2013

Bilateral meeting

Through explanation of
methodology and works carried
out for the development of water
accounts, sharing of doubts and
questions

EVREN, EC

Madrid

26/02/2013

International
technical workshop
on water balances

Present and share physical water
accounts under the SEEA-W of UN
with relevant stakeholders and
entities involved in these types of
works in Spain and in
Mediterranean basins.
Last adjustments and revisions on
water balances tables (physical
water accounts).

36 participants from
different entities (Spain,
EC, Tunisia, Morocco and
international networks)

Madrid

27/02/2013

EVREN, CHJ

Valencia

06/03/2013

Working Team
meeting

For each of the listed meetings, there are summaries, presentations, reports and additional material
available, most of which have been included on the web sites of the project.
Two additional bilateral meetings with EC officials took place (8 and 26 February) to discuss financial details
and water accounts elaboration processes. In addition, a close follow-up of works, discussions and
exchanges of views took place throughout the duration of the project by videoconferences, phone calls,
and e-mails.
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Figure 16. Pictures of kick-off meeting and final technical workshop. Source EVREN, 2012, 2013.

Regarding deliverables, the following table summarises all relevant ones to the Halt-Júcar-Des project.
Those indicated with blue colour (19 and 20) are deliverables that were not described in the initial
proposal, but were developed for practical reasons and to facilitate the methodology of water accounts
development:
Table 2. Main deliverables of the Halt-Júcar-Des project

#
Delivera
ble
1

2

3

4

5

Name of Deliverable

Background report on
ECRINS and SEEA-Water

Júcar River Basin
introduction/features
report
Preliminary table on
data delivery’s
feasibility

Data base (data mainly
from CHJ on the
determined
parameters)
Water accounts
(balances)
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Brief description of the activities implemented in
relation to the Deliverable

Comments

Gathered information from EIONET, EEA, and UN
(descriptions, definitions and links). Draft report
shared with CHJ and EMWIS and updated version
distributed in the final international workshop.
Information gathered from the Júcar RBA.
Desertification studies were also consulted.

Included in the
Inception report.

Consultation made in different sources (MAGRAMA,
INE, CHJ, AEMET…).

Presented in the
nd
2 Coordination
meeting. Final
version included as
Annex 1.
Provided digitally
to the EC.

Developed by EVREN with CHJ data and additional
consulted source (see previously mentioned
entities).
Physical set developed with the gathered data based
on UN 2012 guidance.

Included in the
Inception report.

Also available
through the Excel
pivot table
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6

Identification of
measures that
encourage optimal
water management
Kick-off meeting
minutes

Once the water accounts were obtained some
recommendations could be extracted from the
totals and based on the measures applied (e.g.
during drought episodes).
Held in Valencia on 13 February 2012.

9

Working meeting
minutes

Minutes of all coordination and working team
meetings, international workshops and events are
available.

10

Final meeting minutes

A short summary is available for the International
technical workshop on water balances is available

11

2 video conferences
with EC officials,
summary of results

12

Informative brochure
(English/Spanish)

13

First interim report

14

Second progress report

15

Third progress report

Instead of a video conference different meetings
were held with the EC official on 30 March 2012 in
Brussels, 8 February 2013 in Brussels, and 26
February in Madrid.
Developed and reviewed with EMWIS, CHJ and EC. A
second updated version was developed at the end of
the project. Distributed in several meetings,
international events (see list of meetings), and
shared with several interested parties.
A draft was developed and shared with EMWIS and
CHJ to gather inputs and improve contents.
A draft was developed and shared with EMWIS and
CHJ to gather inputs and improve contents.
The report was shared with EMWIS and CHJ prior to
its submission to the EC

15

Recommendations
report
Final report

This report is made in the form of an annex of the
current final report.
Current Report

17

Web-site sections
(EVREN and EMWIS)

http://www.evren.es/halt-jucar/
http://www.emwis.net/initiatives/desert-jucar/

18

International sessions
results (linked to NonEU countries) and
dissemination measures
(EMWIS e-bulletin)

EMWIS created and continued updating the project
page at: http://www.emwis.net/initiatives/desertjucar/ , and updated it with information on the
several meetings and international sessions and
related projects. EMWIS e-bulletin (flash in English,
French & Arabic) has included a permanent link to

8

16
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provided to the
EC.
Included in Annex
3 on Key messages
and
Recommendations
Results and
minutes are
included in the
Inception report.
Most included in
nd
rd
the 2 and 3
Progress reports.
The rest are
included in this
report.
Distributed to all
participants of the
event.
Bilateral meeting
minutes are
available.
Included in the
web-site sections.

Sent to EC officials
on 9 March 2012.
Sent to EC officials
on13 July 2012.
Sent to EC officials
on 8 November
2012 and again on
15 November
2012.
Included in this
report as Annex 3.
Sent to EC officials
on March 2013.
These sections
were updated
throughout the
development of
the pilot action.
The most relevant
event was the
Rabat’s workshop
on water accounts.
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19

Brief Report, Revision
elements applied in
Pöyry/EEA water
accounts consultation

20

Precipitation Data &
Scale Zones Report

the project, mentioning activities and
objectives/results
FEC revision.

Revision of precipitation series, models and
uncertainty issues.

Sent to EC officials
on 15 November
2012.
Submitted to the
EC on 24 January
2013.

Activity 6:
Dissemination and capacity building:
The development of this task has been mainly facilitated by EMWIS, but supported by EVREN and CHJ, and
has been an on-going activity since the beginning of the project.
The main activities covered within this activity are the following:







Project brochure preparation: the brochure was designed by EVREN and shared with EMWIS, CHJ
and the EC for inputs. It was prepared in English and Spanish and distributed in several meetings in
which project partners participated. It was also updated and re-printed in the last phase of the
project.
Websites set-up at www.emwis.net/initiatives/desert-jucar (multi-lingual website in English, French
and Arabic); as well as: www.evren.es/halt-jucar (bi-lingual website: English and Spanish).
Dissemination of the project’s information: through different means such as EMWIS e-newsletter
(flash).
Promotion of the project: through articles in the press and journals, and at national and regional
workshops and events by all teams’ members.
Know-how transfer to non-EU countries (Mediterranean countries).
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Figure 17 Informative Brochure developed for Halt-Júcar-Des. Source: EVREN.

Teams began this activity by sending information on the project to organizations from Spain, the region of
Valencia and Mediterranean areas. This action was intended to inform organizations of the target and
objectives of the project and share information with these entities’ similar works.
Regarding the web sites, short descriptions on the progress and development of tasks have been provided,
so all interested parties could consult the information, and all produced documents have been posted
(agendas and minutes of meetings, progress reports, and other supporting and background documents
given their high technical interest or their similarity to the objectives of this project). The web sites also
include links to the most relevant related entities to the action (EC, UN, EEA…) where additional
information on water accounting can be consulted.

Figure 18 EMWIS website screenshots. Source: EMWIS 2013.
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Figure 19 Project information in EVREN website. Source: EVREN 2013.

EMWIS network helped in disseminating all meetings’ information (including objectives, results,
participants, dates, location and photographs), and the monthly e-newsletter (“flash” provided in English,
French and Arabic) has included a permanent link to the project’s web site. This bulletin reaches each
month more than 21.000 readers as well as thousands through other mailing lists (i.e. Water Issues
Announcement List- water-l@lists.iisd.ca and res_Eau@yahoogroupes.fr). Information on the project has
been shared as well in water related magazines such as the one of the International Office for Water
(OIEAU) “Les Nouvelles”, and social networks (EMWIS Facebook profile6). Furthermore, the project’s
factsheet and response to drought will be included in the FP7 Research project DROUGHT-R&SPI Technical
Report.

Figure 20. Promotion of the project through EMWIS flash, and Facebook profile. Source: EMWIS 2013.

In addition, EVREN, EMWIS and CHJ intend to write and submit scientific papers based on the project’s
outputs and lessons learnt.
Thus, although all teams members played a role in disseminating information on the project, EMWIS
developed a very relevant work in this respect, through both digital tools and by sharing information when
attending international events related to water scarcity and droughts and water accounts. This allowed
reaching an important number of actors, international entities and networks that could be interested in the
6

https://www.facebook.com/pages/Euro-Mediterranean-Water-Information-System/194969840538443
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project. EVREN, EMWIS and CHJ, will continue disseminating the results of the project and will get in
contact with other EU and southern Mediterranean countries, with the aim of encouraging the integration
of water accounts concept, showing their added value and extending ECRINS to interested South Med
countries as a suitable hydrographic data framework reference.
Regarding capacity building focused on managers and users, during the last part of the project a specific
technical workshop was organise to share how water accounts could be built, which difficulties were
encountered, and how useful they could be in water management (see results of the International
technical workshop on water balances). In this context, EMWIS recommended participants from Morocco
and Tunisia to attend the workshop and present their experience in developing water balances.
2.3. Activities that have not taken place
All activities and their main envisioned tasks have been carried out. However, Activity 5 (Meetings and
deliverables) and Activity 6 (Dissemination and capacity building activities) were adjusted as the
circumstances required so. These adjustments were informed and shared with EC officials involved in the
grant (these agreements were reached by e-mail exchanges or bilaterally in meetings).
For Activity 5, for instance, only three main meetings of the consortium were initially envisioned: a kick-off
meting and mid-term meeting and a final meeting. EVREN was not aware that the EC would organise
coordination meetings with all projects under the same grant, and an ad hoc workshop on water accounts
in which participation of the pilot projects representatives was recommended. Thus, the project time-line
incorporated three coordination meetings and the workshop. In addition, the data gathering was quite
complex and required a lot of information exchange with the CHJ, recording of data, internal data bases
consultations etc. In fact, when EVREN requested series, these could not be automatically extracted from
the CHJ databases, which required CHJ officials’ time to gather the values and share them with EVREN’s
team. Data, thus was provided progressively but in a slower pace than expected, and they were shared
until the very last phase of the project (even in February and March 2013, data series were still being
extracted from CHJ internal departments and provided to EVREN to adjust water accounts tables). This
long-term work required additional internal and working team meetings in Madrid and Valencia (which cost
was low, and did not alter the total of the travels heading).
The two videoconferences initially planned with EC officials were replaced by actual bilateral meetings (30
March 2012 and 26 February 2013), taking advantage of other organised meetings or given that EVREN’s
team was in Brussels for other reasons. These meetings were very helpful in clarifying questions and solving
encountered problems. In addition, coordination meetings organised by the DG Environment were used to
also exchange questions and views with EC officials, and videoconferences, phone calls and e-mails were
used to contact and exchange ideas with the EC, EMWIS and CHJ.
EMWIS representatives also attended two international events (Rabat and Nicosia) to disseminate the
project’s objectives and share ideas on environmental accounting, and EVREN’s team participated in two
international meetings in Valencia (Drought R&SPI project, and Strateau/Aquatool workshop to gain
knowledge on the water accounts process and hydrological models). The participation in the Nicosia event
was actually encouraged by the DG Research, which showed interest in the Halt-Júcar-Des project and its
link to drought management.
This additional participation in events was done making sure the costs would not alter the initially foreseen
costs for travel and meetings participation, and when insights and important information exchange could
be obtained and benefit the project’s results.
Regarding deliverables, EVREN and EMWIS planned for four main reports: a first interim report, a second
interim report, a recommendations report and a final report. During the 2nd Coordination meeting, the EC
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asked EVREN to adjust to the quarterly reporting system, and use the template provided. Thus, and
additional progress report was developed (3rd progress report). In addition, to clarify methodology and the
on-going work on data series comparison, EVREN’s team provided two additional reports: Brief Report,
Revision elements applied in Pöyry/EEA water accounts consultation, and the Precipitation Data & Scale
Zones Report.
For Activity 6, a capacity building and dissemination activity was envisioned, as well as an international
session with non-EU character, and an active participation in the EU Water Blueprint Conference at the end
of November 2012 (with the invitation of two non-EU experts). First, EC officials discourage the
participation in the Blueprint’s Conference since it had a very policy and political oriented focus.
Participation in this Conference was also restricted and the chances of organising a session very limited. In
addition, given the delay on data gathering, assessment and use for developing the water accounts
preliminary results were not available by the end of 2012. Thus, the teams agreed to transform these
activities into a practical final international workshop in Madrid on 27 February 2013, in which two non-EU
experts (from Morocco and Tunisia from the European Neighbourhood Policy Instrument-Shared
Environment Information System -ENPI-SEIS-) were invited. This adjustment was again agreed with EC
officials.

2.4. What is your assessment of the results of the Action?
The overall assessment of the Halt-Júcar-Des project is very positive. Some of the obtained benefits are
summarised below:


A closer collaborative relation was established between EVREN, CHJ and EMWIS. Although the
three entities had worked together in the past, this project allowed for even closer collaborative
work among the teams’ members, exchange of ideas and fruitful discussions. This is extendible to
EC officials: the project allowed for frequent communications, meetings and ideas exchange with
representatives from the DG Environment, which led to information sharing to improve works, to
review EEA’s exercise, and discuss of future collaborations.



The partners and the CHJ gained further knowledge on the status of the Júcar RBD, environmental
accounting and water balances development as the project allowed for hands-in experience on
these issues and practical application (direct use of UN tables).



As for benefits for each specific party:
o EVREN had extensive previous experience in participating and leading international
contracts and projects. However, it was the first time the team was in charge of a grant of
the EC. This allowed the team to learn a lot about the administrative, financial and
methodological aspects related to a grant. The team also improved skills in public data
scrutiny processes, hydrological models and data representation, using the new approach
of SEEA-water.
o For the CHJ the compilation of data required to produce water balances, allowed to
homogenize information coming from different sources and databases, and progress
toward their integration in the Hydrological Information System (Geshidro) of the CHJ.
Similarly, the methodology has highlighted the importance of having different tools that
allow estimating some of the required variables (precipitation, real evapotranspiration,
groundwater infiltration…). These tools include precipitation-run-off models that provide
coherence and robustness of the water balances results. In addition, this project confirmed
the need of having direct measures of the water uses taking place in the basin. Regarding
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the final results, the CHJ now has a validated methodology and the corresponding tools to
develop and produce water accounts, which could be integrated in the hydrological
planning works.
o EMWIS’s team had a chance to broaden the experience in water accounting, to show its
expertise in information sharing and dissemination practices and gained visibility from
networking and events participation. The lessons learnt on this practical case, will also be
valuable for other river basins around the Mediterranean for developing national and
regional water information systems that could deliver the data required to fill-in the water
accounts. Such National Water Information Systems will be integral part of SEIS extension
to southern Mediterranean countries. The project consolidated its role as a main tool of
exchanging water know-how in the Euro-Mediterranean region.
The performance and achievement of outputs turned out to be very close to what was initially expected.
The main faced risks to achieve the planned objectives were due to data sensitivity issues (since the Júcar
RBMP was still under political discussions and development) and the delay in obtaining all the required
data. This was quickly solved thanks to the proposition of the EC to extend the project’s duration, which
was agreed in 20 December of 2012 for three additional months. This additional time allowed reaching
agreements with the CHJ and obtaining the remaining data.
Some minor negative aspects or issues that could have been improved in the project are linked to limited
communication exchange with the EC at early stages. This was explained in the 3rd Progress Report. At first,
there was a conceptual problem encountered, as the team did not fully understand the direct link between
the ECRINS system and the UN Water Accounts System. Additional inputs from the EEA on ECRINS were
provided a few months later than expected and access to and ftp did not fully clarify the
misunderstandings. It also took longer than expected for the team to clarify the specific interest of the EC
on the pilot projects and the expected works (for instance, specific UN tables to use and temporal range
and connection to the parallel works of Pöyry –consultants- and the EEA for the whole EU level).
For future projects, EVREN will propose closer exchange of ideas and clarifications as early as possible in
the timelines.

2.5. Describe if the Action will continue after the support from the European Union has ended. Are
there any follow up activities envisaged? What will ensure the sustainability of the Action?
The CHJ has expressed a high interest in continuing with the water accounts development, improving the
filling-in of tables and even progress towards completing socio-economic aspects, which could support
decision-making process of water mangers or make retrospective analysis of water saving practices
efficiency. The team has also expressed the interest of doing similar works for all Spanish river basins.
However, financial resources at the basin and national level are very limited given the strong economic
recession, and no funds have been secured for maintaining works or achieve future improvements. Thus, a
continuation of works without any international or external funding will most likely not be possible. Further
dissemination of results will certainly take place based on EVREN and EMWIS networking and activities.
In any case, the database created by EVREN and the pivot Excel table will be provided to the CHJ. So if
human or economic resources become available in the basin, a continuation of the works could occur or at
least an update of the tables for the following months or years.
As a very positive aspect related to dissemination and usefulness, the CHJ has expressed interest in
including the resulting water accounts in the River Basin Management Plan. This could lead to work
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towards the recommendations provided by the Blueprint to safeguard Europe’s water resources
communication7, and share with a broad public (at the basin and national levels and beyond) the results.
Data assessments and series comparison have also been provided to EEA, which could be used and help in
improving the exercise taking place at the full EU level, correct FEC delimitations in the basin, and use
updated and more reliable data series –precipitation-.
Furthermore, dissemination of results to non-EU countries by EMWIS, mainly in the southern countries of
the Mediterranean basin, could help in information exchange and could lead to the development of similar
works in other basins. For instance, a close exchange of ideas took place with the representative from
Morocco that participated in the final international workshop, who showed much interest in a possible
follow-up and collaboration for setting up water accounts at river basin level in the coming years.
After the end of the project, EMWIS will in particular disseminate the project results to the representatives
of ENPI-SEIS South community (statistic offices and Environment ministries) as well as the members of the
med working group on water scarcity and drought set up in the framework of the Joint Process between
the WFD and EUWI.

2.6. How and by whom have the activities been monitored /evaluated? Please summarise the results
of the feedback received.
Teams’ members from EVREN, EMWIS, and CHJ carried out all main activities. The monitoring and
evaluation that took place internally depended on the type of task or work developed. Additional support
was provided in the development of works by Ms Leticia Rodríguez and Mr Juan Gumbau from EVREN, and
by Ms Lidy Thomas from EMWIS.
EVREN has an internal quality process to review and assess reports and documents prior to their
submission to its client (in this case the EC). In this process, once the report or deliverable is drafted, it goes
through a revision and approval process by the coordinator (Mr Javier Obartí).
In this particular project, in addition to the internal revision and evaluation process, produced documents
were shared with both EMWIS and CHJ to get inputs and feedback prior to the submission to the EC. The
feedback received included for example, additional information on international meetings attended by
EMWIS, corrections and comments on contents or suggestions of incorporating ideas (by both CHJ and
EWMIS). In some cases, mainly for the brochure, progresses reports, and meetings presentations, EC
officials provided comments, questions and suggestions through bilateral communications. These officials
were: Team Leaders Ms Henriette Faergemann and Mr Jacques Delsalle, Ms Andrea Nam (former member
of DG Environment), and Policy Officer, Ms Dagmar Behrendt Kaljarikova, who carried out the overall
evaluation of the project’s progress. EC’s feedback was taken into account and addressed throughout the
duration of the project.
The following table summarises the people involved in the project from EVREN, EMWIS and CHJ and their
main duties or work related to monitoring tasks:

7

Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee
and the Committee of the Regions, ABlueprint to safeguard Europe’s water resources. COM (2012)673 final.
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Table 3. Personnel involved in the Halt-Júcar-Des project.

Name

Entity

Task monitoring /duties

Mr Javier Obartí

EVREN

Overall coordination of the project. Follow-up of
progresses and activities through constant contact
with the team and internal meetings.

Mr Juan Gumbau

EVREN

Support in the overall supervision of financial
aspects and team members dedication
accountability.

Mr Vicente Ramírez

EVREN

Monitoring and evaluation of data gathering and
assessment. Coordination of the support from the
rest of the technical team.

Ms Elisa Vargas

EVREN

Monitoring on specific sub-tasks development,
meetings preparation and reports development.

Mr Gabriel Gómez

EVREN

Supporting work in data gathering and report
development.

Ms Leticia Rodríguez

EVREN

Supporting work in data gathering and
assessment, report development and logistics

Dr Teodoro Estrela

CHJ

Overall monitoring of data flows from CHJ to
EVREN, and evaluation of preliminary and final
results of water accounts.

Ms Arancha Fidalgo

CHJ

Support in data providing processes from CHJ and
EVREN, participation in coordination meetings,
evaluation of preliminary and final results of water
accounts.

Mr Eric Mino

EMWIS

Overall monitoring of dissemination practices and
activities, web-site development and exchange of
ideas on ECRINS, water accounts development,
and drought aspects.

Dr Jauad El-Kharraz

EMWIS

Overall monitoring of dissemination practices and
activities, web-site development and exchange of
ideas on water accounts development. Networking
at regional level about water accounts usefulness.

Ms Lidy Thomas

EMWIS

Support in the overall financial aspects of EMWIS
and travel logistics.

More specifically, for each of the Activities the monitoring and evaluation were as it follows:


Activity 1, Establishment of background and context: this activity was developed mainly by EVREN’s
team in coordination with the CHJ representatives, which led and advised this first establishment
process. EMWIS also provided feedback on the produced documents and some examples of water
accounts development in South Mediterranean countries
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Activity 2, Collection of data and contacts with administrations and other partners: within this
activity, EVREN’s team was in charge of the public data scrutiny, analysis and download processes.
Once the collection was finished, the collected data were reviewed and discussed with CHJ during
several working meetings. The CHJ also supported in the evaluation of the official and public
information related to the RBD.



Activity 3, Application of method by ECRINS and SEEA-W: In this activity, monitoring and evaluation
of results were made by all entities involved (EVREN, CHJ, EMWIS and the EC). The EC shared
relevant information on these systems’ application.



Activity 4, Assessment and recommendations: Within this activity, the monitoring of the final
results and recommendations was led by EVREN and shared with EMWIS and CHJ, which provided
valuable feedback. In addition, the final technical workshop helped in exchanging information and
receiving recommendations from other national and international entities.



Activity 5, Regarding meetings and deliverables, all of them (working meetings, inception report,
progress reports, etc.), have been reviewed or monitored through the continuous internal
assessment process and reporting to the EC. The Project’s Manager supervised them along the
contract’s duration.



Activity 6: Dissemination and capacity building: these activities, mainly carried out by EMWIS were
monitored and evaluated by EMWIS and EVREN, and the EC provided feedback in some cases.

2.7. What has your organisation/partner learned from the Action and how has this learning been
utilised and disseminated?
Contents of point 2.4. partially answer this question. There has been an important learning process in terms
of technical aspects (environmental accounting, water accounts tables, UN methodology, status of the river
basin, data availability etc.), but also in administrative procedures with the EC.
The acquired knowledge will certainly help in future projects, and their dissemination. Although this
knowledge has been mainly absorbed internally (within the teams of EVREN, CHJ and EMWIS), it has also
been shared with interested parties that attended the final technical workshop, and other contacts that
expressed interest along the duration of the project.

3. Project Management, Co-ordination and other Co-operation
3.1. How do you assess the project management?
The project management was well developed as an initial strategy was set up. Exchanges of information
took place with EMWIS and CHJ throughout the duration of the project. When specific questions or
concerns arise, these were shared with the EC.
The Project Management has been carried out by EVREN’s General Director, Javier Obartí, in charge of
works’ supervision and decision-making tasks with the support of the technical team.
All produced reports were drafted by the team, and supervised and reviewed by the Project Coordinator in
order to ensure the quality and compliance of all the expected objectives in the tasks to be done. All the
information and data used for the water accounts’ drafting were previously agreed with the River Basin
Authority (CHJ). Furthermore, all the works to be done in fulfilment of the required tasks where
coordinated and shared with the formal partners (EVREN - EMWIS) to ensure the optimal works sharing
according to each partners’ experience and skills.
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Figure 21. Project management and team’s organisation. Source EVREN 2013.

As a synthesis, the Project Management has been carried out through two separated tasks-groups, in one
hand, there are tasks of coordination, decision making and supervision, which are responsibility of the
Project coordinator; and, on the other hand, there are executive or action tasks, which consists on the
documents’ drafting, technical analysis and meetings’ preparation and management. The Technical Team
has carried out these latter activities.
The Technical Team, as already shown, was made of six people from EVREN, two from CHJ, and three
people from EMWIS, most of which are experts in the water field and present relevant experience and
knowledge on the issues that were covered. Team members were assigned on a case-by-case base, for the
development of the subtasks. The technical decision-making, for the development of works, was done
jointly with the Project Coordinator, assigning the specific person for each meeting according to contents,
dates. The team had worked together for over years in the development of similar works and contracts.
They also worked by sharing information on the most relevant aspects of work, and asked the coordinator
for support to decide on the best line of action if different alternatives were available.

3.2. How do you assess the relationship between the formal partners of this grant agreement (if
applicable)?
As mentioned in the previous points, the relationship between the two partners and CHJ was continuous,
close and smooth. This relationship based on the sharing of works, on the professional experience and skills
was strengthened through different coordination and working meetings and with a continuous
communication (e-mails exchange, calls, videoconferences…).
Overall, the relationship was friendly, efficient and fruitful. Team members had worked together before
and knew each other from previous works and projects, which facilitated the development of works. More
concisely, EVREN has previously had contracts of technical assistance with the CHJ. Most of EVREN’s staff
that was involved in this project previously worked for over five years in the Spanish DG Water dealing with
international affairs projects and hydrological planning at the national level and Water Framework
Implementation aspects. All of which consolidated a friendship and trusting relationship with Dr Teodoro
Estrela and Ms Arancha Fidalgo. In addition, part of the team was involved in the initial stages of the
Mediterranean Network of Basin Organisations and thus had a close connection with CHJ officials.
Furthermore, the experience in Mediterranean affairs translated into a very close collaboration with
EMWIS in proposals preparations (ENPI CBC MED, cross-border cooperation in the Mediterranean), and in

Final Report HALT-JÚCAR-DES

41

works in the preparation of the Strategy for Water in the Mediterranean under the Union for the
Mediterranean framework (information sharing, Ministerial Conference preparation and reports
development).
Summarising, the Halt-Júcar-Des project helped in maintaining a good-working relation already established
among the three entities.

3.3. Is the partnership to continue? If so, how? If not, why?
As explained, there has been a very good working relation within the partnership, which was formally
established between EVREN and EMWIS (CHJ acted as a collaborative entity) under the grant agreement.
This partnership may not formally continue once the grant is finished. However, it is very likely that the
three entities will continue collaborating in water related issues at the EU and Mediterranean levels, since
results from previous works have been very satisfactory. In fact, EVREN and EMWIS have already
collaborated in an FP7 project proposal during the lifespan of Halt-Júcar-Des. There are also possibilities of
participating in future project proposals under other funding lines (e.g. LIFE+) and in writing scientific and
technical publications.

3.4. Where applicable, describe your relationship with any other organisations involved in
implementing the grant agreement:
During the development of Halt-Júcar-Des no sub-contracting took place and no other organisation was
involved in the process of carrying out tasks.
There have been just collaborative contacts with other entities during the development of works as already
mentioned (INE, MAGRAMA, EEA, CEDEX etc.)
3.5. Where applicable, outline any links and synergies you have developed with other actions.
Within the same call, EVREN and EMWIS established some links with the other projects: ABOT and
GUASEEAW. In particular, there was some exchange of information with Maggie Kossida from SEVEN
Engineering Consultants of Greece in the first stages of the project to clarify the use of UN SEEAW tables.
EVREN’s team had previously met her under the Water Scarcity and Droughts Network of the Common
Implementation Strategy. There was also some contact and exchange of information with SM
Consultores/Geosys, which led the GUASEEAW project, and they were invited to participate in the last
international workshop to share their experience and results, since their work was done for another
Spanish basin. Both projects (ABOT and GUASEEAW) were invited to share information on the progresses of
their work at EMWIS’s web site and electronic bulletin. Furthermore, some contacts were made with
Johannes Hunink from Futurewater on the project REDSIM from the previous call on desertification
projects.
Some synergy has been developed as well with ENPI SEIS South, in particular in the framework of the
indicator working group and the organisation of regional training sessions on water accounts. In particular,
statistics offices and water authorities are joining their force to develop such water accounts at basin level
as a decision support tool for better quantitative water management. Thanks to the links established with
the remote sensing community (ESA training, December 2012), further development of water accounts
could be facilitated using satellite data.
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As mentioned within the dissemination activities, some synergies were established with the FP7 Research
project DROUGHT-R&SPI, through the advice of the DG Research. There was an active participation in the
project’s assembly that took place in Valencia in March 2013, and in the 1st Pan-European Drought Dialogue
Forum (within the project’s framework), which took place in Nicosia in October 2012. An interesting aspect
of this Forum was the chance it provided to exchange information and experiences with numerous drought
related projects.
Furthermore, due to the recommendation provided by one of the departments of CEDEX, also active in
EMWIS activities, a link was established with a European project whose activity focuses in Latin America.
The project called RALCEA, Latin American network of knowledge centres in the water sector, is co-funded
by the EC, and has as main responsible entity for its implementation the Joint Research Centre. The linked
was established since the project includes a thematic axe on Regional Hydrological Balance, and the water
accounts exercise could be of interest for Latin American countries. The project’s website
(www.aquaknow.net) has included links and information on Halt-Júcar-Des.

4. Visibility
As it has been previously explained, Activity 6 was devoted to dissemination activities. The visibility of the
EU contribution has been ensured during this project’s duration and development, since public access to
the most relevant information was secured through the web-site sections created by both EVREN (in
Spanish and English) and EMWIS (English, French and Arabic). These sections ensured visibility of the
project at national, regional and international levels (Spain, Mediterranean region and EU), and as an
example of outreach, EMWIS site reaches over 100.000 visits per month. EMWIS electronic bulletin in the
form of an e-newsletter included news on the project’s progresses, events and reports. The newsletter is
distributed in three languages (English, French, and Arabic) and is sent to over 21.000 subscribers in
Europe, the Mediterranean region and globally.
The brochure was also distributed in several meetings and international events, and shared with interested
parties.
References in all these working materials specified that the project was co-financed with EU funds and the
DG Environment. The EU working framework, policies and initiatives related to the project were also
mentioned in reports, meetings and workshops.
The European Commission may publicise the results of Halt-Júcar-Des and none of the involved entities
(EVREN, CHJ and EMWIS) have any objection. This report and any produced material may be published on
DG Environment or CIRCABC websites. EVREN intends to distribute Annex 2 on methodology and key
messages and recommendations to all participants of the final workshop.

5. Comments on Financial implementation
The presented budget in the proposal was subject to changes throughout the course of the project, and the
final total for costs was 171.574,46€ (vs. the 196.843,00€ envisioned in the proposal).
The main changes took place within the “Travel and Subsistence” and “Other direct costs”, as the project
team optimised resources and avoided unnecessary expenses. The actual costs incurred in both of these
headings were much lower than initially expected (approximately 40% and 75% less respectively).
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The reasons for this reduction under the “Travel and Subsistence” are that the number of people travelling
in each meeting was reduced, so lower expenses took place compared to those initially planned. In
addition, the participation in the Blueprint’s final conference did not take place (which was estimated in the
proposal at 10.332€).
Under the “Other direct costs” some important savings were achieved as no room renting was paid.
Meetings took place in EVREN’s premises, in the CHJ main building, and for the final workshop the CEDEX
offered a meeting room free of charge. The catering provided during the final workshop also had a much
lower cost. In addition, the cost of reports in the initial budget included design and processing efforts in
addition to printing costs. The EC indicated in the last phase of the project that effort could not be
considered, and only printing costs were added in the final budget.
The costs included in the financial report include:


Personnel: working hours of EVREN and EMWIS teams. No costs were included for CHJ personnel
work, as requested by CHJ, and costs for additional involved staff (Leticia Rodríguez, Juan Gumbau,
Lidy Thomas) was not included since the EC was not informed beforehand of their participation.



Travel and subsistence costs: plane and train tickets, car trips, per diem, and hotel costs of team
members for the different meetings that took place during the project lifespan. In addition, plane
tickets, hotel, and per diem are included for the two experts of non-EU countries (Morocco and
Tunisia) participating in the final workshop.



Other direct costs: these costs include printing of reports and documents, simultaneous translating
services and catering for the final workshop.



There was no equipment purchased for this specific project and no subcontracting or external
assistance took place.

Some questions on the initial budget were raised by the EC and its financial services in the last phase of the
project. As a recommendation for future projects, it would be helpful to establish specific bilateral
meetings to clarify any financial issues at the very beginning of the project.
Given the additional work dedicated to the prolonged data gathering and assessment, it was agreed with
EC officials that part of the funds initially included under the “Other direct costs” and “Travel and
Subsistence costs” would be shifted to “Personnel” costs (not exceeding 10% in any of the cases, in
accordance to point I.4.4. of the grant agreement).
A copy of the completed Consolidated Cost Statement table from the Final financial report is provided
below:
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Consolidated Cost Statement for the Action
ATTENTION/ to be completed only if the project involves one or more Co-beneficiaries

Part A: Eligible cost categories

Rate %

A: Personnel

€

Part B: Financing Plan

138.448,66 EU contribution*

% of eligible
costs

€
128.680,85

75,00%

B: Travel and subsistence

15.252,63 Contribution of the Co-ordinator

33.676,05
19,63%

C: Equipment

0,00 Contribution of the Co-beneficiary(ies)

D: Sub-contracting/External assistance

0,00 Other sources of funding

9.217,57
5,37%
0,00%

E: Other direct costs

6.648,67 Direct revenues
0,00%

Indirect costs / overheads

7,00%

TOTAL ELIGIBLE COSTS

11.224,50

171.574,46 TOTAL

171.574,46

* eligible costs x EU-funding rate OR
maximum EU-contribution, whatever is
lower!

For information only
"In kind" contributions / costs not included in the
budget (ineligible costs)

0,00

6. Conclusions
Water accounts defined by the UN provide a very valuable tool for quantitative water management, in
particular for drought management and to fight desertification. The main interest of SEEA-W is to provide a
standard approach and therefore the possibility to compare results between different areas. Thus, the EC
has initiated the preparation of physical water accounts at river basin level for the EU territory, using a
systematic approach based on existing datasets collected at EU level and a reference hydrographic network
called ECRINS for the provision of catchment areas. The pilot action developed on the Jucar River Basin
District, over 15 months, focused on the preparation of water accounts using data available at local level.
Thus, the Halt-Júcar-Des project has provided an opportunity to test and check the feasibility of applying
the SEEA-W to produce water accounts in the Júcar River Basin District. While the part of data gathering
and processing took time and was more complex than expected, results have shown to be promising and
have proven to be quite useful.
The preparation of water accounts by river basin authorities requires an extensive data collection and
quality check/quality assurance process that may require the definition of data exchange agreements. In
addition, uncertainty factor needs to be taken into account for all the parameters considered in the water
accounts. When assessing data availability the team checked the accuracy of ECRINS, concluding that the
reference layer needs to be revised, and in particular some discrepancies in Fundamental Elementary
Catchments delineations and precipitation series should be corrected. For this specific case, since data
available from the CHJ were much more complete and accurate, these were used instead.
The selection of the best geographical scale for each case is paramount to obtain reliable water accounts.
This selection will depend not only on data availability, but also in management practices and links between
water use and economic activities. For the Júcar RBD, the team concluded that the Water Management
System - basic element for hydrological planning in Spain- was the most appropriate scale. SEEA-W tables
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work by adding and subtracting volumes many times, which leads to count volumes in the same territory
over and over. This can translate into misinterpretations on total available volumes per element. Thus,
when sufficient data are available, it would be desirable to subdivide some of the elements included in the
SEEA-W tables for the entire territory. For instance, instead of showing all reservoirs and water bodies
within studied areas, it would be preferable to subdivide elements into individual reservoirs and main
water bodies, which would provide a clearer picture of water availability.
The results obtained in this project have helped to assess, in a retrospective way, water availability,
abstractions for economic uses, storage capacity of specific elements within the system (reservoirs, lakes,
groundwater bodies) and determine how pertinent water management practices have been during the
studied period (2001-2010). By assessing a whole decade, relevant episodes easily highlighted in the data
series and general trends discerned. For instance, the severity of the drought episode that took place in
2005-2006 is reflected in most variables. The progressive abandonment of rain-fed agricultural areas, and
the decrease in abstractions for agricultural practices are also palpable.
The team noted some possible improvements along the process and provided recommendations to
facilitate the application of SEEA-W in future projects or analyses. Some of the adjustments included the
need of aggregating managing water units, to clearly determine spatial and temporal scales, and to obtain
support from calibrated hydrological models.
Furthermore, to improve data interpretation of tables (VI.1 of the UN guide), it would be advisable to
provide a subdivision of elements (columns), and differentiate returns and abstractions (rows) by
consumptive and non-consumptive uses.
Specifically for drought management, water availability and demand assessment data might need to be
aggregated in terms of space and time according to their availability. On the other hand, water stress can
be a very local and punctual phenomenon that appears only for specific periods and territories, which could
be hidden within aggregated series. These two counter facts must be balanced. Therefore, water
authorities might require using preferably monthly data (or seasonal in the worst case). In basins where
tools and data are available this can be easy to achieve, but those basins that lack infrastructures or
economic resources will need investments. New technologies, like remote sensing, can facilitate these
tasks.
The water balances obtained for the specific case of the Júcar River Basin District, might for instance, help
in assessing measures of the River Basin Management Plan and the existing Drought Management Plan
(DMP 2007), improve demands estimations and facilitate any adjustments for environmental protection,
management and control, demand and supply, or management of non-conventional sources (e.g. from
waste water reuse). In addition, they provide a standardised representation of data, which could facilitate
auditing, and comparison with other territories.
Water accounts (balances) can therefore be an additional tool to promote the efficient use of water, and
demand management at the river basin level, to help water manager assess the hydrological status over a
past episode, and to promote participative approaches. However, there is a need to obtain a consistent and
reliable set of data at the river basin or sub-basin level and at monthly basis on sectoral demands, and
progress towards a long-term application to increase their effectiveness.
Additional future steps to be taken that would enrich the exercise and provide additional inputs to water
managers, statisticians, and economists, include working towards the completion of additional hybrid
tables that focus on water quality and socio-economic (being the latter just slightly covered in this project).
In river basins, such as the one studied, where there are robust hydrological models and a long tradition of
collecting management related data, it will be possible to achieve this type of analysis. However, in those
with less reliable information, the difficulty in developing water accounts can be high, and may lead to
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imprecise results. If the water balances are to be used to monitor compliance and implementation of
policies, the previous point should be taken into account. Any progress towards obtaining and applying
reliant hydrological models and data collection related to water accounts implementation in those basin
that currently lack appropriate tools, will involve economic investments which should be considered and
assessed by policy evaluators. Most of the hydrological information can be supplied by global models, but
that will not be the case for data on abstractions, returns, flows in altered regime, and the relationships
between the various elements with groundwater –which require a detailed and local knowledge.
Regarding the Blueprint’s recommendations, this type of analysis can help determining the need of
including more quantitative data in the first revision of River Basin Management Plans by 2015. In any case,
it can help in assessing quantitative data availability and reliability en each river basin district and analyse
improvement needs in data collection and models that would allow a better water knowledge and control
in river basins.

Final Report HALT-JÚCAR-DES

47

7. List of Annexes


Annex 1. Table on data scrutiny and collection.
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Annex 3. Main deliverables of the project.
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8. Annex 1. Table on data scrutiny and collection
Physical scale
(stations,
aggregated
data,
watershed,
grid…)

Type

Parameter

Data
source

Location (web-site)

Available
temporal scale
(month, season,
year…)

Climatic

Precipitation (P)

AEMET

www.aemet.es/es/portada

month

Climatic

Precipitation (P)

CHJ

http://saih.chj.es/

daily (real-time)

Climatic

Precipitation (P)

SIA

http://servicios2.marm.es/sia/consultas/servlet/consulta
s.GlobalFilter?tipo=masiva&sid=generate

Climatic

Temperature (T)

CHJ

http://saih.chj.es/

Climatic

Temperature (T)

SIA

http://servicios2.marm.es/sia/consultas/servlet/consulta
s.GlobalFilter?tipo=masiva&sid=generate
monthly

Climatic

Temperature (T)

AEMET

www.aemet.es/es/portada

stations

Climatic

wind intensity

AEMET

www.aemet.es/es/portada

stations

Climatic

wind direction
Actual
Evapotranspiration
(ETa)
Potential
evapotranspiration
(PET)
Potential
evapotranspiration
(PET)
Potential
evapotranspiration
(PET)

AEMET

www.aemet.es/es/portada

stations

Climatic

Climatic

Climatic

Climatic
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Available
record of
data
(1920)
1971-2011

Remarks

stations
stations
stations

daily (real-time)

1940-2010

MAGRAMA

stations
grid/WMS
(water
management
system)

SIMPA
model

stations

CHJ

monthly

2001-2010

grid/WMS

PATRICAL

CEDEX

monthly

2001-2010

grid/WMS

SIMPA

MAGRAMA

daily/monthly/yearly

50

stations

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

Hydrologic

Internal Flow (D=PEta)

CHJ

Hydrologic

Runoff

CHJ

Hydrologic

Streamflow

CHJ

Hydrologic

River discharge

CHJ

monthly

Hydrologic

Aquifer recharge

CHJ

monthly

2001-2010

stations

PATRICAL

Hydrologic

Groundwater table

CHJ

monthly

2001-2010

stations

PATRICAL

Hydrologic

Rain to soil inputs

CHJ

monthly

2001-2010

WMS

PATRICAL

Hydrologic

Rain to soil outputs
soil to groundwater
exchanges

CHJ

monthly

2001-2010

WMS

PATRICAL

CHJ

monthly

2001-2010

WMS

PATRICAL

Hydrologic

Water storage
Water storage

Surface water
reservoir
Changes in
groundwater storage

Additional water resources Return flow

Additional water resources Reused water
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CHJ

2005 and
2009 stations
monthly

http://saih.chj.es/

http://saih.chj.es/

2001-2010

WMS

PATRICAL

daily (real-time)

daily (real-time)

2005 and
2009 stations

WB
GW body

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

51

Draft
RBMP
and
surveys
Draft
RBMP
and
surveys

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

Water use by sector (NACE Urban abstraction
classification)
(based on population) CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

Water use by sector (NACE
classification)
Urban returns

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

Additional water resources Desalinated water

Additional water resources Water imports

Additional water resources Water exports

Water use by sector (NACE
classification)
Domestic

Water use by sector (NACE
classification)
Urban consumption

Water use by sector (NACE
classification)
Energy abstraction
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Draft
RBMP
and
surveys
Draft
RBMP
and
surveys
Draft
RBMP
and
surveys
Draft
RBMP
and
surveys
Draft
RBMP
and
surveys
Draft
RBMP
and
surveys
Draft
RBMP
and
surveys
Draft
RBMP
and
surveys

Water use by sector (NACE
classification)
Energy uses

Water use by sector (NACE
classification)
Energy consumption

Water use by sector (NACE Agricultural
classification)
abstraction

Water use by sector (NACE
classification)
Agricultural uses

Water use by sector (NACE Agricultural
classification)
consumption

Land use

Land use type

Land use

% of change land
cover type
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CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009 WMS

Draft
RBMP
and
surveys
Draft
RBMP
and
surveys
Draft
RBMP
and
surveys
Draft
RBMP
and
surveys
Draft
RBMP
and
surveys

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009

Corine
(use of
Patrical)

CHJ

http://www.chj.es/eses/ciudadano/consultapublica/Documents/Plan%20Hidr
ologico%20de%20cuenca/EpTI.pdf

2005 and
2009

Corine
(use of
Patrical)
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9. Annex 2. Methodology and results for obtaining water accounts under the SEEA-W system
for the Júcar River Basin District.
(Included in the CD in digital format)
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10. Annex 3. Main deliverables of the project
This annex contains the following documents:
Delivery
number
1
9

10
12
13
14
15
19

20

Document

Comments

Background report on ECRINS and
SEEA-Water
Working meeting minutes

Last version (modified for the final International technical
workshop)
nd
rd
Of those meetings and events not included in 2 and 3
Progress reports.
nd
- 2 Steering Committee meeting of the ENPI SWIM-SM,
Brussels 17-18 October 2012
- Working Team Meeting, Valencia 5 November 2012
- ESA-EMWIS Workshop, Frascati 3-5 December 2012
- Working Team Meeting, Valencia 20 December 2012
- Working Team Meeting, Valencia 19 February 2013
- Working Team Meeting, Valencia 6 March 2013
Final meeting minutes
Concluding remarks of the International technical workshop on
water balances (Madrid, 27 February 2013)
Informative brochure (English/Spanish) Last version (modified for the final International technical
workshop)
First interim report
Inception Report (9-March 2012)
Second progress report
(13 July 2012)
Third progress report
(15 November 2012)
Brief Report, Revision elements
(15 November 2012)
applied in Pöyry/EEA water accounts
consultation
Precipitation Data & Scale Zones
(24 January 2013)
Report
Task diary
An updated summary of main activities carried out by EVREN
along the project

(All documents are included in the CD in digital format)
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