
MED JOINT PROCESS WFD-EUWI WATER MONITORING WORKING GROUP 

1 

         

 

 

 

 

 

 

JOINT MEDITERRANEAN EUWI/WFD PROCESS 

 

 

Status report on in-land water quality monitoring in the 

Mediterranean 

 

Draft version dated 2010-11-05 

 

Produced by the 

MEDITERRANEAN Water Monitoring WORKING GROUP 

 

http://www.emwis.net/topics/watmon/  

 

  

http://www.emwis.net/topics/watmon/


MED JOINT PROCESS WFD-EUWI WATER MONITORING WORKING GROUP 

2 

Acknowledgements 
 

This report was prepared by the members of the Mediterranean Water Monitoring Working 

Group. 

NAME SURNAME INSTUTION/COUNTRY 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

Disclaimer: 

This technical document has been developed through a collaborative process involving the European Commission, Member 

States, Mediterranean partner countries and other stakeholders and non-governmental organisations. The document does not 

necessarily represent the official, formal position of any of the partners. Hence the views expressed in the document do not 

necessarily represent the views of the European Commission 

  



MED JOINT PROCESS WFD-EUWI WATER MONITORING WORKING GROUP 

3 

CONTENT 

1 EXECUTIVE SUMMARY ................................................................................................................................................ 4 

2 INTRODUCTION ............................................................................................................................................................ 5 

3 DEFINITIONS ................................................................................................................................................................. 7 

4 MONITORING UNDER THE EU WATER FRAMEWORD DIRECTIVE ........................................................................ 9 
Rational ................................................................................................................................................................... 9 
WFD monitoring types .......................................................................................................................................... 10 
Objectives of monitoring under the WFD ............................................................................................................. 10 
Monitoring targets for the different water bodies ................................................................................................. 11 
WFD, Reporting and Dissemination ..................................................................................................................... 12 

5 EXPERIENCES WITH WFD-MONITORING IN EU-MEMBER STATES ..................................................................... 14 
5.1 Jucar basin (spain) .......................................................................................................................................... 14 
5.2 Efforts to monitor the quality of watercourses in France ............................................................................... 15 

6 THE SITUATION REGARDING MONITORING IN MPC ............................................................................................ 22 
6.1 - Legal and institutional framework: .............................................................................................................. 22 
6.2 - Mechanisms and networks for monitoring (or controlling) water quality .................................................... 22 
6.3 - Data processing and dissemination .............................................................................................................. 23 

7 CASE STUDIES IN MPC RIVER BASINS ..................................................................................................................... 24 
7.1 Case study: Sebou (Morocco) ......................................................................................................................... 24 
7.2 Case study: Litani (Lebanon) .......................................................................................................................... 26 

8 IMPROVING WATER MONITORING IN MED COUNTRIES ...................................................................................... 29 

9 CONCLUSIONS ............................................................................................................................................................ 30 
 

 
ANNEX A : ACRONYMS 

ANNEX B : SOURCES 

ANNEX C : SURVEY SYNTHESIS 

ANNEX D : REVISED MANDATE 

 

 
 

 



MED JOINT PROCESS WFD-EUWI WATER MONITORING WORKING GROUP 

4 

1 EXECUTIVE SUMMARY 

<to be completed> 
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2 INTRODUCTION 

Purpose of report, links with other WG of the JP, the Med Water Strategy & projects of the Union for 

the Mediterranean, Regional & National  Information systems, the CIS-Monitoring group, 

 
The “Joint Mediterranean Process” (JP) is a technical platform for collaboration between the various 

countries bordering the Mediterranean, allowing evaluations and discussions in connection with the 

Mediterranean characteristics through the use of the Water Framework Directive – WFD - of the 

European Union as a discussion basis.  

 

The Directive establishes a framework for the protection of all waters (including inland surface waters, 

transitional waters, coastal waters and groundwater) which: 

 Prevents further deterioration of, protects and enhances the status of water resources; 

 Promotes sustainable water use based on long-term protection of water resources; 

 Aims at enhancing protection and improvement of the aquatic environment through specific 

measures for the progressive reduction of discharges, emissions and losses of priority 

substances and the cessation or phasing-out of discharges, emissions an losses of the priority 

hazardous substances; 

 Ensures the progressive reduction of pollution of groundwater and prevents its further 

pollution; and 

 Contributes to mitigating the effects of floods and droughts. 

 

This JP process includes 6 separated working groups, whose mandates were approved by the Euro-

Mediterranean Water Directors: 

 Groundwater management 

 Drought and water scarcity 

 Shared water resources management 

 Monitoring networks and programmes 

 Waste water re-use 

 Linking rural development with water management 

 

The working group on “Monitoring networks and programmes” is the most recent. Its mandate was 

validated by the Euromed water directors in December 2007. The first objective aims at having a 

better understanding of the situation in the Mediterranean Partner Countries (MPC) in order to identify 

the main priorities for improving the water monitoring systems. 

On the other hand, a draft long term Strategy for Water in Mediterranean (SWM) has been prepared 

under the framework of the Union for the Mediterranean (UfM) process (but not yet officially adopted 

by the ministers). This strategy is in conformity with the Millennium Development Goals (MDGs, 

2000), the targets set at the World Summit on Sustainable Development (WSSD, 2002) as well as the 

Mediterranean Strategy for Sustainable Development, which was decided by all concerned Parties 

who participated in the Barcelona Convention, agreeing on the following objectives: (i) stabilizing the 

existing demand for water, (ii) promoting integrated management at watershed level, (iii) achieving 

the MDGs, (iv) promoting participation, partnership, active cooperation and solidarity management of 

water at a local, regional and national levels. It aims to provide “a common policy framework for 

achieving integrated water resources management (IWRM)” in the region. Clear parallels with the 

WFD can be seen in the insistence on user-pays and polluter-pays principles, and in the priority given 

to demand management over the provision of new non-conventional water resources. Like the 

directive, the SWM sets target dates from 2012 to 2025 and beyond for the achievement of its 

objectives. 

Furthermore, the Mediterranean Water Strategy open-up new areas for the Joint Process and its 

working groups activities. A JP third phase should be able to provide technical support for the 

preparation of the action plan of the SWM and support the efforts carried out up to now in the 

different working groups, especially the working group on water monitoring. 

http://www.semide.net/topics/watmon
http://www.semide.net/documents/meetings/fol148169/4thWD-slovenia
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The overall objective of this JP Working Group is to promote exchange between EU and non EU 

partners of the Mediterranean region and to identify good practices for the improvement of monitoring 

networks based on the existing situation and experiences collected within the WFD-implementation 

process and in the Mediterranean Partner Countries. The focus of the activity is on groundwater 

monitoring and esp. quantitative aspects, while quality monitoring are also considered. Monitoring of 

surface and coastal waters is part of the activity of the WM working group, in case it is linked to 

groundwater management & monitoring. While the SWM aims under this topic to: - Ensure good 

quality public water services that provide access to adequate and affordable water supply and 

sanitation, in particular for the poor, by maintaining the existing and building additional drinking 

water and sanitation infrastructures, fulfilling public health considerations and preventing further 

deterioration of water resources quality among other needs; - Reduce and prevent water pollution, 

expand the scope of water protection and avoid overexploitation of water resources, by aiming all 

countries to reach, in the medium term, a good status for all waters based on a comprehensive 

monitoring system for water quality and quantity, as well as for ecosystems and biodiversity status. In 

addition, control the use of fertilisers and pesticides to appropriate and recommended standards. 

To fulfil the aforementioned objectives, the action plan to be developed under this working group is 

focusing on:  

- Assessing and monitoring water resources and demands for both human activities and the 

environment. Setting qualitative and quantitative targets for local, national and regional 

planning development and take into consideration all waters, and in particular, transboundary 

resources. 

- Assessing water monitoring networks (at local, national and regional levels), and linking it 

with the efforts to build water information systems at local, national & regional levels 

- Testing at local levels through pilot basins, where established water quality measurements 

networks are set. 

 

The objective of this report is to provide a better understanding of water monitoring networks and 

programmes in the Mediterranean Partner Countries. Thanks to the support of the DG Environment of 

the European Commission, the following activities were carried out for the preparation of this report: 

 a survey addressing the non EU countries of the Mediterranean area (Spring/summer 2009) 

 a workshop for feedback and discussion on the survey results and exchange of good practices 

(October 2009, Beirut) 

 updating the survey synthesis and preparing a draft report 

 working group meeting to finalise the report and its recommendations on 10 November 2010 

in Madrid 
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3 DEFINITIONS 

Hereafter a list of the main concepts and definitions concerning water monitoring issue according to 

the EU water framework directive, that will be used in our work under the framework of this working 

group on water quality monitoring.  

 

Types of waters:  inland waters (surface water and groundwater) and transitional and coastal waters. 

 

Surface waters: Water bodies that are above ground. There are four different water categories: rivers, 

lakes, transitional waters (estuaries), and coastal waters. In addition, there are the so-called „heavily 

modified water bodies‟ (waters that have been heavily modified by human intervention, e.g. reservoirs 

or harbours) and the artificial water bodies (that have been created by man in a place where there was 

no water before, e.g. ditches or canals). 

 

Body of surface water: A discrete and significant element of surface water such as a lake, a reservoir, 

a stream, river or canal, part of a stream, river or canal, a transitional water or a stretch of coastal 

water. 

 

Groundwater:  All water which is below the surface of the ground in the saturated zone and in direct 

contact with the ground or subsoil. 

 

Aquifer: Subsurface layer or layers of rock or other geological strata of sufficient porosity and 

permeability to allow either a significant flow of groundwater or the abstraction of significant 

quantities of groundwater. 

Aquifer types: 

- Major alluvial and coastal plain sediments where the relations with surface water systems might 

be complex;  

- Intermountain colluvial systems, discharging mainly to springs and/or directly to the base flow of 

rivers;  

- Consolidated sedimentary aquifers – limestones, chalk and sandstones;  

- Karstic (mountain or plain) areas with or without external inflow;  

- Marls and clays with local aquifers made of limestones or sands;  

- Recent coastal calcareous formations and islands;  

- Glacial and associated small alluvial formations;  

- Extensive volcanic terrains;  

- Weathered and fresh crystalline basement (including metamorphic rocks such as gneisses and 

schists).  

 

Body of groundwater: A distinct volume of groundwater within an aquifer or aquifers. 

 

Protected areas: Areas of land and/or water dedicated to the protection and maintenance of biological 

diversity, and of natural and associated cultural resources. 

 

River basin: The geographical area related to the hydrological system. 

 

River basin district: Main unit for management of river basins. 

 

Water body: Coherent sub-unit in the river basin (district) to which the environmental objectives 

must apply.  

Hence the main purpose of identifying „water bodies‟ is to enable the status to be accurately described 

and compared to environmental objectives. “Water bodies” are therefore the units that will be used for 

reporting and assessing compliance with the principal environmental objectives. 
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Monitoring: Act of observing something and keeping a record of it. Monitoring the status of surface 

water, groundwater and protected areas is covered by article 8 of the WFD. The monitoring 

programmes for surface waters, groundwater and protected areas are required to establish a coherent 

and comprehensive overview of water status within each river basin district. 

Reporting: Written documents which present the following information from each river basin: maps 

of the monitoring networks; maps of water status; an indication on the maps of the bodies of 

groundwater which are subject to a significant upward trend in concentration of pollutants and an 

indication of the bodies of groundwater in which such trends have been reversed; and, estimations of 

the confidence and precision attained by the monitoring systems.  

 

Pollutant: Any substance liable to cause pollution. Pollution is the introduction of contaminants into 

an environment that causes instability, disorder, harm or discomfort to the ecosystem i.e. physical 

systems or living organisms. 

 

Quality elements: elements used for the classification of ecological status of the water bodies. Types 

of quality elements supporting the biological elements: hydromorphological, chemical and physico-

chemical elements. The use of non-biological indicators for estimating the condition of a biological 

quality element may complement the use of biological indicators but it cannot replace it. 

 

Risk: At the simplest level, a risk can be thought of as the chance of an undesirable event happening. 

It has two aspects: the chance, and the event that might happen. These are conventionally called the 

probability and the consequence. 

 

Confidence: The long-run probability (expressed as a percentage) that the true value of a statistical 

parameter (e.g. the population mean) does in fact lie within calculated and quoted limits placed around 

the answer actually obtained from the monitoring programme (e.g. the sample mean). 

 

Precision: Most simply, precision is a measure of statistical uncertainty equal to the halfwidth of the 

C% confidence interval. For any one monitoring exercise, the estimation error is the discrepancy 

between the answer obtained from the samples and the true value. The precision is then the level of 

estimation error that is achieved or bettered on a specified (high) proportion C% of occasions. 
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4 MONITORING UNDER THE EU WATER FRAMEWORD DIRECTIVE 

Objectives of WFD-monitoring, clarification of investigative, operational surveillance monitoring, 

protected areas monitoring 

Summary of recommendations of the CIS-monitoring guidance 

 

RATIONAL 

The Water Framework Directive (WFD) was published in the Official Journal of the European 

Communities on December 22, 2000 (2000/60/EC). It compels the Member States to define and 

participate in a real European water policy, by establishing a framework for water management and 

protection per river basin district, i.e. “area of land and sea, made up of one or more river basins 

together with their associated groundwater and coastal waters”. The WFD sets a clear and ambitious 

objective: good status of ground, surface and coastal waters in Europe by 2015. Each river basin 

district includes a number of water bodies which are defined as consistent sub-units to which the 

environmental objectives must be applied.  

Good status is defined by qualitative (ecological, chemical) and quantitative parameters. It includes: 

 a reduction or suppression of discharges of certain substances classified as hazardous or 

priority hazardous,  

 no additional degradation for surface water and groundwater,  

 compliance with the objectives in protected areas, i.e. where Community texts on water are 

already applied. 

By defining a European framework for water policy, the WFD innovates, through the set up of a 

global approach to environmental objectives with a commitment to deliver results. Indeed, the 

Directive intends to be a genuine planning tool, allowing the integration of various sectoral policies, in 

order to better control investments which are directly or indirectly impacting water. 

Water quality 

monitoring is a 

kæey component 

of the water 

management cycle 

under the WFD as 

described in the 

figure. 
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WFD MONITORING TYPES  

The WFD provides for 3 monitoring types: 

 

Surveillance monitoring is designed to provide a consistent overall picture of the ecological and 

chemical status of each river basin district and to allow classification of water bodies in 5 classes. It 

shall allow evaluating long-term changes in the natural conditions or resulting from high 

anthropogenic activity. It may also allow validating the characterisation of the water bodies for which 

a doubt remains and supplementing data for water bodies which are insufficiently characterised. It also 

allows an efficient and valid development of the future surveillance monitoring programmes. The 

optimal density of the monitoring sites is determined by a statistical method to allow evaluating the 

overall status of surface water in each sampling or sub-sampling unit of the hydrogeographic basin 

district. 

 

Operational monitoring concerns sites representative of the quality of water bodies at risk, i.e. being 

likely not to achieve their environmental objectives. This monitoring aims to reach an appropriate 

level of reliability in the classification of good or bad status of the water body at risk and to establish 

or invalidate the presence of significant and lasting upward trends regarding the concentration of 

pollutants. It allows evaluating changes in the status of these water bodies after the programme of 

measurements.  

The selection of operational monitoring sites is based on the results of the pressure and impact analysis 

or due to the results of the analyses made on surveillance monitoring sites, and especially on sites 

where surveillance monitoring evidenced a risk. The monitored parameters are those most sensitive to 

the pressures exerted on the water body. 

 

Investigative monitoring
 

may also be required in specified cases: 

 Where the reason for any exceedences (of Environmental Objectives) is unknown;  

 

 Where surveillance monitoring indicates that the objectives for a body of water are not likely to 

be achieved and operational monitoring has not already been established, in order to ascertain 

the causes of a water body or water bodies failing to achieve the environmental objectives; or  

 

 To ascertain the magnitude and impacts of accidental pollution.  

 

The results of the monitoring would then be used to inform the establishment of a programme of 

measures for the achievement of the environmental objectives and specific measures necessary to 

remedy the effects of accidental pollution.  

Investigative monitoring will thus be designed to the specific case or problem being investigated. In 

some cases it will be more intensive in terms of monitoring frequencies and focused on particular 

water bodies or parts of water bodies, and on relevant quality elements. 

 

OBJECTIVES OF MONITORING UNDER THE WFD  

The objective of monitoring is to establish a coherent and comprehensive overview of water status 

within each River Basin District and must permit the classification of all surface water bodies into one 

of five classes and groundwater into one of two classes. 

 Surveillance monitoring: 

 Supplementing and validating the impact assessment procedure 

 Designing efficient and effective future monitoring programmes 

 Assessing long term changes 

 Undertaken for at least a period of one year during the period of a RBMP 

What to monitor? 

o Parameters indicative of all biological, hydromorphological and general physico-chemical 

quality elements 

o Priority List substances if discharged in River Basin 

o Other pollutants if discharged in significant quantities 
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 Operational monitoring: 

 Establish status of those water bodies identified as being at risk of failing to meet their 

environmental objectives 

 Assess any changes in the status of such water bodies resulting from the programmes of 

measures 

 Results of operational monitoring used to classify status of water bodies at risk 

 Results of surveillance monitoring used to classify status of water bodies not at risk 

What to monitor? 

o Parameters indicative of those biological and hydromorphological quality elements most 

sensitive to the pressures to which the body(ies) are subject 

o Only those priority substances discharged, and other significant pollutants (including 

nutrients) e.g. that might cause failure of Environmental objectives 

Where to monitor? 

o Number of monitoring stations needs to be sufficient to assess the magnitude and impact 

of –significant point sources,–diffuse sources and –hydromorphological pressures 

o More than one station per water body may be required 

o Water bodies can be grouped as long as groups are similar in terms of:–Type–Pressures to 

which they are subject–Sensitivity to those pressures  

 

 Investigative monitoring: 

 To ascertain the causes of a water body or water bodies failing to achieve the environmental 

objectives when not known 

 To ascertain the magnitude and impacts of accidental pollution 

Some examples: 

o To be planned at local level with input from RBMP stakeholder groups 

o Pollution incidents 

o Programme to investigative potential effects from e.g. sheep dip use 

o Selected catchments to determine source apportionment between point/diffuse pollution 

o Surface/groundwater interactions 

o Assist with license determinations 

 

 Monitoring for protected areas 
 Additional monitoring required for drinking water abstraction points and habitat and species 

protection areas.  

 Also includes areas designated as bathing waters, as vulnerable zones and sensitive areas.  
 

MONITORING TARGETS FOR THE DIFFERENT WATER BODIES 

There are four types of objectives; ecological status, ecological potential, chemical status and 

quantitative status, but these are not all applicable to all water bodies. 
 

 River Lake Transitional 

water 

Coastal 

water 

Heavily 

modified or 

artificial 

Ground 

water 

Ecological status  

√ 

 

√ 

 

 

√ 

 

√ 

 

x 

 

x 

Ecological 

potential 

 

x 

 

x 

 

x 

 

x 

 

√ 
 

 

x 

Surface water 

chemical status 

 

√ 

 

√ 

 

√ 

 

√ 

 

√ 

 

√ 

Groundwater 

chemical status 

 

x 

 

x 

 

x 

 

x 

 

x 

 

√ 

Groundwater 

quantitative status 

 

x 

 

x 

 

x 

 

x 

 

x 

 

√ 
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The monitoring activities are adapted for each type of water bodies: 

 For surface waters:  
The monitoring programmes for surface waters should cover: 

 the ecological and chemical status of natural water bodies,  

 and the ecological potential and the chemical status for heavily modified and artificial 

water bodies.  

 

The assessment of ecological status is based on biological quality elements as well as 

supporting hydromorphological, chemical and physicochemical quality elements. 

Information on the type and magnitude of the significant anthropogenic pressures to which the 

surface water bodies in each river basin district are subject has to be collected and maintained. 

An important aspect in the design of monitoring programmes is quantifying the temporal and 

spatial variability of quality elements and the parameters indicative of the quality elements in 

the surface water bodies being considered. 

 

 For groundwaters:  

 Quantitative status: water level monitoring. 

The abstraction in each groundwater body will be such that the available groundwater resource 

is not exceeded by the long-term annual average rate of abstraction. This means that there is 

no significant reduction of groundwater status, there is no significant damage to terrestrial 

ecosystems which depend directly on that groundwater body, and there is no intrusion of 

saltwater or other intrusions due to changes in groundwater level or direction of flow. 

 

 Chemical status: surveillance and operational monitoring. 

The assessment of chemical status is based on measurements of conductivity and 

concentrations of pollutants. 

The design and operation of groundwater monitoring programmes should be informed by:  

•  The objectives applying to the body;  

•  The characteristics of the groundwater body, or group of bodies;  

•  The existing level of understanding (i.e. the confidence in the conceptual 

model/understanding) of the particular groundwater system;  

•  The type, extent and range of the pressures on the body, or group of bodies;  

•  The confidence in the assessment of risk from pressures on the body, or group of bodies; 

and  

•  The level of confidence required in the assessment of risk.  

 

A conceptual model/understanding represents the current understanding of the groundwater 

system based on information on its natural characteristics and the pressures on it. Monitoring 

should provide the information needed to test the model/understanding and, where necessary, 

improve it so that an appropriate level of confidence can be achieved in the prediction and 

assessment of groundwater problems. 

 

 Protected Areas:  Drinking Water Protected Areas in surface water and Protected Areas for 

habitats and species. 

Such water bodies have to be monitored for all priority substances discharged and all other 

substances discharged in significant quantities which could affect the status. 
 

WFD, REPORTING AND DISSEMINATION 

Environmental information has been shared in Europe for a long time. Thus, the Member States of the 

European Union shall submit a series of mandatory and non-mandatory reports for environmental data. 
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The management and sharing of all these data required the implementation of various systems, 

including in particular: 

 INSPIRE (Infrastructure for Spatial Information in Europe): is an infrastructure of 

geographical information specific to the European Community, created by the European 

Directive 2007/2/EC. It sets the legal framework and general rules for geographical data 

exchange between users (georeferenced data only). 

 WISE (Water Information System for Europe): is a joint initiative of the European 

Commission and the European Environment Agency aiming at modernising and coordinating 

the collection and dissemination of information related to the European water policy 

(http://water.europa.eu/). It more specifically concerns a new system for water data and 

information management, which has incorporated all of the reporting linked to the “water” 

Directives as well as EIONET-SoE reporting (“status of the environment” of the European 

Environmental Information and Observation Network of the European Environment Agency). 

The main WISE services focus on the visualization aspects (production of maps and figures, 

Internet service and tools for cartography), support to surveys (e.g. for conformity evaluation, 

trend analyses, status of the environment, or impact assessment studies), and analysis and 

research scenarios (e.g. comparison of indicators, forecasting scenarios, model validation, etc). 

 

WISE and INSPIRE shall be in line with the system for sharing environmental information called 

SEIS (Shared Information System), currently implemented in the European Union. This system aims 

at creating a common environmental information system, which is based on modern technological 

tools such as Internet and satellite technologies, to maintain and improve data quality and availability 

(collection, sharing and interoperability). 
 

http://water.europa.eu/
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5 EXPERIENCES WITH WFD-MONITORING IN EU-MEMBER STATES 

5.1 JUCAR BASIN (SPAIN) 

Water quality modelling at a basin scale presents the advantage of incorporating in a dynamic way the 

relationships between the different elements and water bodies. Currently, there are few tools to deal 

with water modelling of water quality and management at the basin scale. The experience of the Júcar 

River Basin (Spain) is very interesting to show here in this report. The basin is characterized by a high 

degree of use of the water and by many water problems related to point and diffuse pollution, on top of 

a complex water quantity management of the basin. To deal with this problem, SIMGES (water 

allocation) and GESCAL (water quality) basin scale models have been used. Both are part of the 

Decision Support System AQUATOOL, one of the main instruments used in Spain in order to analyze 

water quantity and quality aspects of water resources systems for the compliance with WFD. 

 

River Jucar basin is located in the east of the Iberian Peninsula, covers 22.436 km2 and includes 

territory of three autonomous regions: Castilla-La Mancha, Comunidad Valenciana and Aragon. River 

Jucar belongs to the Jucar river basin Authority which is formed by several river basins and covers an 

area of 43.000 km2. The population is about 970.000 inhabitants and if tourism is taken into account, 

the equivalent of 200.000 more “residents” should be added, mainly in the Comunidad Valenciana. 

 

The climate is Mediterranean with a mean annual precipitation of 500 mm varying from 200 mm in 

the South to 1000 mm in the Northwest. The basin consists of three types of regions: semiarid, 

subhumid and humid regions. 

 

The most important rivers in the basin are the Jucar, the Cabriel and the Magro. The length of Jucar 

river is about 509 km. There are 15 hydrogeological units or groups of aquifers and some of these 

hydrogeological units are shared with other river basins (Turia, Serpis and Vinalopo). It must also be 

mentioned the existence of an important wetland, the Albufera Lake. This is a RAMSAR wetland of 

great environmental value, which receives surface water and groundwater. 

 

Precipitation on the basin produces a mean annual runoff about 75mm, which represents 

approximately 15% of the precipitation. Water resources are around 1690 hm3/year. Surface 

water resources have been used traditionally in this basin. A present, an important proportion of them 

are regulated with dams. The main dams are Alarcon, Contreras and Tous. Groundwater resources are 

about the 70% of Jucar basin's global resources. At the present, the use of groundwater is very 

important in the basin, representing 770 hm3/year, which are used to satisfy a number of agricultural 

and urban water demands. These figures highlight the importance of the groundwater resources in this 

basin. The combined use of surface and groundwater is very common in the basin. One example of 

this type of water management concerns the irrigated areas in the Ribera of the Jucar. However, the 

intensive use of groundwater has produced problems of over-exploitation in some aquifers as in 

Mancha Oriental aquifer. 

 

Jucar basin is characterized by a balance where the water resources are greater than water demand. 

Agricultural water use accounts for around 90% of the total. There are two water transfers from this 

basin. One of them is the Jucar-Turia channel with a annual volume around 130 hm3 and the other is 

Jucar- Vinalopo which is at present under construction and it is foreseen to transfer annually a water 

volume around 80 hm3.  

Under the framework of the Jucar River Plan, quality standards for the different uses have been 

established and which aim to guarantee good status of the water. 

 

There are networks for surface and groundwater monitoring. In recent years, automatic and real time 

monitoring systems have also been established. An Automated System of Information on Water 

Quality (SAICA) has been set-up. It is made up of automatic stations strategically positioned at 

appropriate points along the rivers which measure in a continuous way the water quality conditions. 
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Extreme hydrologic events such as floods and droughts are quite common. The construction of the 

Automatic Hydrological Information System (SAIH) allows intervention, in real time, to control 

increases in levels and flow rates of rivers and reservoirs automatically raising the alert for areas at 

risk of flooding. 

 

The functional organisation is composed by four administrative units: Water Commissariat, Technical 

Directorate, General Secretary and Water Planning Office. The annual budget is approximately 45 M 

Euros. 

 

The following guidance documents have been tested in the Jucar River Basin:  

 Analysis of pressures and impacts;  

 Designation of heavily modified water-bodies; 

 Reference conditions inland surface waters; 

 Typology and classification systems of transitional and coastal waters;  

 Intercalibration; 

 Economic analysis; 

 Monitoring; 

 Tools on assessment, classification of groundwater; 

 Best practices in river basin planning;  

 Development of common GIS system. 

 

5.2 EFFORTS TO MONITOR THE QUALITY OF WATERCOURSES IN FRANCE 

Forty years after the first water law establishing a comprehensive water management and 

decentralized, the Water Framework Directive, transposed into French law in 2004, marks a shift in 

strategy monitoring and evaluation of water quality. In this evolving context, the National Water and 

Aquatic Environments (Onema) wanted to develop a diagnostic assessment of the quality monitoring 

of rivers over the past 40 years and its evolution. This study focuses on the monitoring efforts 

conducted over the past several decades and uses of quality indicators (chemical / ecological) streams 

over this period. 

 

1. Assessment of monitoring and data banking 

 

1.1. Historical context of watercourse monitoring 

The first part of this study is to show the monitoring efforts and data banking conducted since the early 

70s by managers to monitor the quality of rivers. The analysis of the regulatory and monitoring 

mechanisms and evaluation tools in place has highlighted three major periods, marked by legislation 

that requires monitoring of aquatic and setting and achieving quality goals: 

• 1964-1986: the birth of the fight against pollution and decentralized institutional structure, the first 

steps of monitoring streams, their progressive development. 

• 1987 to 2006: to meet regulatory requirements and address the growing problems of pollution, the 

enhancement of monitoring the quality of rivers. 

• Since 2007: the principles of the Water Framework Directive, resulting in the consolidation of 

network measurement and management assessment techniques. 

 

These periods are clearly marked by the legislation that imposed the monitoring of aquatic 

environments, including the national inventory of the degree of pollution (INP) and the definition of 

quality objectives in the 70s and monitoring programs of the WFD. It is important to note that the 

WFD has brought great changes, as the objective of achieving good status by 2015 with greater 

consideration of biology, but it has also relied on the principles already existing in France. 
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1.2. Indicators of monitoring and data banking efforts for quantitative monitoring 

  

Meanwhile, analysis of indicators (number of stations and distribution throughout the country, 

number of tests and parameters monitored, etc.) based on a holding of National Bank of Water Data 

(data from the water agencies) shows the increasing efforts undertaken by stakeholders to monitor the 
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water quality of rivers since the 1970s and major changes in terms of monitoring strategy (monitoring 

networks), with: 

• More stations of measures: first, primarily located on major rivers, downstream of major discharges, 

and the mainland, they are now spread across rivers, including the Departments d'Outre-Mer (DOM). 

• More study, and in different media: the samples, initially only carried out on the water, are 

progressively more and more sediment, suspended solids and bryophytes. 

• More sought parameters: monitoring, focused initially on the physico-chemical, is taking place on 

micropollutants in the 1990s, then on the biology and hydromorphology in the 2000s. 

 

These increases are strongly related to technical (analytical methods) but also to changing regulatory 

requirements and objectives associated assessment. 

 

Since monitoring programs of the state of rivers began in 2007, the Onema has wanted for a national 

assessment on data from previous national networks. To establish this balance, four indicators were 

made from data available in the national database on water: 

• changes in the number of measuring stations, 

• changes in the number of parameters, 

• changes in the number of tests, 

• the evolution of available analysis records. 

 

1.2.1. Indicators related to measuring stations: 

 

Indicator nº1: Evolution of number of measuring stations 
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1.2.2. Indicators related to parameters: 

 

Indicator nº2: Evolution of number of parameters 

 
 

1.2.3.  Indicators related to analysis: 

 

Indicator nº3: Evolution of number of analysis 
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Indicator nº4: Evolution of available analysis records  

 

 
 

The trend for these four indicators is a gradual increase from 1971 to 2007, with some representative 

peaks: 

• 1971, 1976, 1981 during the campaigns of the INP. 

• 1987 during the reorganization of GNI. 

• 2007 in the establishment of the first networks of the WFD. 

These peaks are the consequences of the implementation of regulatory requirements (EU directives 

and French legislation) that require more and more monitoring of the environment. The year 2007 

marks a profound change with the onset of monitoring programs, both on the spatial distribution of 

stations, frequency of measurements and on  monitored parameters (with priority to dangerous 

substances and biology). To so, the water agencies in partnership with DIREN / DREAL, Onema and 

communities have reorganized incumbent networks in order to meet the requirements of the WFD. 

In the coming years, the number of stations expected to stabilize, but because of the ongoing 

production of new synthetic substances, the number of parameters to search may have to increase (e.g. 

drug residues, cosmetics, etc.). 

 

2. The use of different approaches to quality assessment of watercourses 

The second part of the study was to give evidence on the evolution of methods of interpretation and 

use of data produced under this system for monitoring the quality of rivers during the past forty years. 

It consists of a presentation of the three national assessment systems: 

• Grid 71 so-called "multipurpose". 

• System Quality Assessment (SEQ). 

• Rating System of the State Water (SEEE) including all the rules for evaluating the ecological status 

and chemical status of surface freshwater. 

 

2.1. First assessment grid: The grid 71, an indicator of organic pollution 

The first reference values for assessing water quality have emerged in 1971 with the multipurpose 

grid, called "grid 71", based on physicochemical parameters related to the aquatic life. The 

parameters monitored were mainly organic matter, nitrogen and phosphorus. With this grid was 

born the first system for assessing water quality to quantify the adverse impacts of pollution. 
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The results of analysis are compared with thresholds in order to classify water into five quality 

classes, determined by the quality that rivers should meet. This classification also allowed 

assigning to each uniform river section a quality objective to be achieved. These objectives of 

improving the quality were the first documents of reference for quality management of rivers and 

remained so until the approval of the SDAGE 2009. 

 

2.2. European standards and SEQ 

Over the years, many European Directives have established Environmental Quality Standards 

(EQS), that is to say, not to exceed concentrations in the waters or equivalent limits for usage. 

Concerning the water, the most important guidelines are: 

• Directive 75/440/EEC of 16 June 1975 concerning the quality required of surface water intended 

for the production of drinkable water in the Member States, 

• Directive 76/160/EEC of 8 December 1975 concerning the quality of bathing water, 

• Directive 76/464/EEC of 4 May 1976 on pollution caused by certain dangerous substances 

discharged into the aquatic environment, 

• Directive 78/659/EEC of 18 July 1978 concerning the quality of fresh waters needing protection 

or improvement in order to support fish life, 

• Directive 86/280/EEC of 12 June 1986 on limit values and quality objectives for discharges of 

certain dangerous substances, 

• Directive 91/676/EEC of 12 December 1991 concerning the protection of waters against 

pollution by nitrates from agricultural sources. 

 

Note: Most of these directives are or will be repealed by the Water Framework Directive. 

To take into account the new thresholds, new monitored substances and to mitigate the limitations of 

the grid 71, Ministry for the Environment and Water Agencies have launched in the 90s a major 

program of study that led to the concept of System Quality Assessment (SEQ).It consists of three 

parts, each concerning one of the major components of quality of water systems: 

• the water strategy, the SEQ-Eau, to evaluate the physico-chemical quality of water and its abilities as 

for natural aquatic environments and uses, 

• "Organic" section, the SEQ-Bio to assess the status of biological communities associated with 

aquatic environments through biological indicators, 

• "Physical Environment" section, the SEQ-Physics, to assess the degree of artificiality of the riverbed, 

riverbanks and flood plain. 

For each component, grids and quality assessment rules have been designed. The thresholds come 

from the analysis of regulations, literature research and opinion from experts. 

 

 

2.3. Water Framework Directive and ESA 
In 2000, the Water Framework Directive (WFD) introduces new objectives of achieving good 

status of water bodies in 2015, with strong consideration of the biology, new standards and new 

evaluation rules. Two important principles are: 

•Assessing the status of water bodies resulting in two classes (good or bad) and results from the 

chemical status (2 classes) and ecological status (5 classes) 

• Assessment of quality elements of ecological status is based on their deviation from a situation 

undisturbed by human activities. 

Directive 2008/105/EC of 16 December 200 817 establishes environmental quality standards 

(EQS) in the field of water for priority substances and other pollutants mentioned in the WFD. For 

each substance, an annual average value (EQS MA) and a maximum allowable concentration 

(EQS MAC) are fixed. 

The Ministry of the Environment published in March 2009 a technical guide describing the rules 

for assessing the ecological status and chemical status of surface freshwater. It specifies the 

indicators, thresholds, methods of calculation and aggregation rules to be applied to meet 

European demands for reporting. 

For now, the evaluation methods developed are not applicable in the overseas departments, but 

studies are underway on this. 

Since SEQ-Water did not meet the expectations of the WFD, a new tool, the Assessment System 
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of the State Water (ESA), will be born soon. It will integrate the assessment rules of the WFD, 

taking into account the type of water bodies, the interdependence of the components (chemical, 

ecological and hydromorphological) and with comparison with a reference. 

 

In a second step, the results from the literature search conducted on the different approaches existing 

skills and modes of representation involved in evaluating the quality of water courses are presented 

using descriptive cards. 

The findings of this research are that: 

• most approaches to the theme of chemistry (or physical chemistry) and is based on an assessment 

against a threshold (compared to baseline), with a system of quality classes (grid 71, SEQ-Eau , good 

condition), while evaluation in terms of concentration (statistical study of results of measurements) is 

little used; 

• approaches on the subject of biology and hydromorphology are less numerous and varied, more 

recent concerns and more difficult to treat; 

• no approach combines three themes (physical chemistry, biology and hydromorphology) until the 

emergence of the concept of good resulting from "aggregation" good chemical status and good 

ecological status; 

• few approaches take into account the non independence of both geographical and temporal measures, 

which are important in part to overcome the spatial variability that can sometimes blur the differences 

related to the fact of the disproportionate compared territories. 
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6 THE SITUATION REGARDING MONITORING IN MPC 

To describe the status of water monitoring networks and programmes in Mediterranean Partner 

countries, EMWIS, with support of Aquapôle, has carried out a survey among water authorities in the 

Mediterranean Partner countries between April and September 2009. It includes answers from 11 

countries (Algeria, Cyprus, Egypt, Israel, Jordan, Lebanon, Morocco, Palestine, Syria, Tunisia and 

Turkey) which took part in this questionnaire. 

 

6.1 - LEGAL AND INSTITUTIONAL FRAMEWORK: 

The institutional organisation related to water is obviously specific to each country. Distribution 

between the different Ministries is linked to the considered types of water (sea water, surface water, 

groundwater, etc.) and to the various uses (drinking water production, irrigation, bathing water, etc.). 

However, the Ministry in charge of water resources is always the main body responsible for quality 

monitoring. In two cases only, the Ministry in charge of water is also in charge of the Environment, in 

the other cases the Ministry of Environment focus more on wetlands, nature conservation and 

discharges. The Ministry for Agriculture (8 x) and the Ministry for Health (7 x) are most often in 

charge of part of the water-quality related issues. 

In addition, even within a Ministry, the water-related responsibilities are distributed across many 

different departments (water treatment, quality, hydraulics, industries, agriculture, dams, etc.). 

 

 Water sectors are privatised in 6 countries, not privatised in 5 and partially privatised in 1 

(Tunisia). 

 Integrated water resources management is effective in 9 countries. 

 Water is managed in different geographical entity basis: river basins (x4), administrative units 

(x7), and other (x2) that are hydro-geological basins (Israel) and both river basins and 

administrative units (Turkey). 

 The river network is subdivided in water bodies, within the WFD meaning, in 2 countries 

(Cyprus and Morocco). Turkey is developing a project that will do so. 

 Achieving good qualitative status of rivers or water bodies is an objective defined as such in 

the legislation of 5 countries (Algeria, Cyprus, Jordan, Syria, and Tunisia). 

 Most countries (x9) have a regulatory framework for the discharge of pollutants and 

environmental quality. Lebanon and Israel still don‟t, but in Israel there is a proposal of 

standards waiting for authorisation. 

 

6.2 - MECHANISMS AND NETWORKS FOR MONITORING (OR CONTROLLING) WATER QUALITY 

 Networks existing for each country: 

- Algeria: 2 monitoring networks, ANRH (inland waters) and MATET (sea waters).  

- Cyprus: 4 public networks for monitoring and operational control which cover, one all 

groundwater, and the other three cover part of the lakes, part of the rivers and part of coastal 

waters. The water uses concern drinking water, irrigation and nature conservation.  

- Egypt: 3 public networks, one dedicated to monitoring and two to surveys. 

- Israel: 3 networks: one public (coastal water and industrial effluents), two public and private 

(swimming pools and drinking water). They all provide the 3 types of control (survey, 

monitoring and control). 

- Jordan: 1 public network (groundwater and lake water) that provides survey, monitoring and 

control. The uses concerned are drinking water supply and irrigation. 

- Lebanon: 10 networks (8 public and 2 private) which cover almost all groundwater, rivers 

and lakes, but also wetlands and coastal waters. The concerned uses are drinking water supply 

(10 networks) and irrigation (2 networks). 

- Morocco: 2 public networks; one for surveys and covers sea waters and inland waters; the 

other for monitoring and it concerns groundwater, rivers, wetlands, lakes. 1 public and private 

http://www.aquapole.ulg.ac.be/
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network for operational control which deals with the discharges of industries and wastewater 

treatment plants. 

- Palestine: 3 networks respectively for monitoring and operational monitoring; surveys; and 

surveys monitoring and operational monitoring. The first one is dedicated to WWTP 

discharges; and the third one to groundwater and WWTP discharges.  

- Syria: 3 public networks. They cover inland and coastal waters 

- Tunisia: 7 public networks; 6 for monitoring control and 1 for the 3 types of control. They 

cover groundwater and rivers, wetlands, lakes, dam reservoirs and coastal water.  

- Turkey: 4 public networks including: 2 survey networks for inland surface waters, an 

operational network for sea water and a network for the three types of control 

 

 The greatest number of networks is by far for groundwater (x22) and surface water (x21), 

followed by sea water (x10), industry waters (x9), WWTP discharges (x8), and sediments 

(x4). 

 Risk prevention, water resource scarcity, nature conservation and public health are the stakes 

most often quoted regarding the building of the networks. 

 There is inventory of pollutants in 5 countries, partially in 1, no inventory in 2. 

 Most of the countries (x9) monitor biological, chemical and physico-chemical and general 

(temperature, pH, salinity, O2, transparency) parameters; many (x5) monitor hydro-

morphological parameters and only one (x1) specific pollutants. 

 

6.3 - DATA PROCESSING AND DISSEMINATION 

 There is a centralised collection and information system in 7 countries, in Lebanon in depends 

on the network. 

 Data entry is manual in almost all the countries (except Morocco, only computer files), but it 

is most often coupled with data-processing techniques (at least for certain networks). Tunisia 

alone specifies using only manual acquisition. 

 In most countries collected data are validated (x8), in Lebanon in depends on the network. 

 All the countries store their data on computer media. 

 Only in 4 countries data are integrated into a GIS, and in Lebanon in depends on the network. 

 Data are accessible on the Internet in 2 countries, partially in 3, and not in 6. 

 Data are disseminated in 3 countries, partially in 6, and not disseminated in 2. 

 Data are used for modelling and simulation in all the countries, except in Egypt and in 2 

networks in Lebanon. Israel did not answer. 
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7 CASE STUDIES IN MPC RIVER BASINS 

7.1 CASE STUDY: SEBOU (MOROCCO) 

 

The Sebou basin is the site of the most dynamic agricultural and industrial activities of Morocco, 

which has created high demographic growth and increasing pressure on surface and underground 

water resources. In this context the experience of EU countries in the implementation of European 

Water Framework Directive tools may promote significant change.  

 

Characterization study 

 

The first step in the basin characterization study was the definition and mapping of 522 surface water 

bodies and 66 groundwater bodies. Due to the hydrologic particularities of the Sebou basin, 420 

springs, 53 lakes, 13 major and 27 smaller dams have been added and mapped. For each of the surface 

water bodies, grouped in 11 sub-basins, agricultural, domestic, industrial sources of pressures on water 

quantity and chemical quality have been characterized. Thus 3 main issues have been considered:  

i) Water quality status, simulated through pollutant balance models for the main parameters  

ii) Quantitative status through withdrawals/recharge balances for each aquifer  

iii) Ecological status and objectives for each wetland and main rivers based on experts‟ analysis and 

available field data. Moreover, the hydro-morphological status of water bodies has been added to the 

water body data base.  

 

The following issues and objectives have been raised for Sebou water bodies:  

For groundwater bodies:  

- There are high nitrate concentrations in Gharb, Mamora and Fes-Meknes aquifers mainly due 

to irrigated crops (vegetable and orchards) with high requirements in fertilizers.  

- Withdrawals are higher than recharges in 7 out of 9 aquifers. The global unbalance reaches 78 

million m
3
/year. Fès-Meknès, Gharb, Mamora, Taza and Bou Agba aquifers are particularly 

threatened. Agricultural abstractions account for more than 70% of total withdrawals.  

- For coastal aquifers (Menasra and Mamora), quantitative unbalance creates the threat of saline 

intrusion. 

 



MED JOINT PROCESS WFD-EUWI WATER MONITORING WORKING GROUP 

25 

 

For surface water bodies:  

- The chemical quality of surface water is damaged by mainly domestic emissions and, 

secondly, by industrial emissions. The main affected parameters are organic matter, 

phosphorus, chrome, and nitrogen concentrations.  

- Water quality improvements due to the construction of treatment plants will hardly offset the 

increase in pollutant emissions due to population growth and connection to sewage networks.  

- Minimal flows downstream of dams are taken into account during their construction, but are 

not respected once dams are active.  

- Lack of management and maintenance of existing treatment plans. 

  
 

For wetlands and protected areas:  

- One of the main threats to wetlands is the geographical expansion of agricultural (Merja 

Zerga, Bergha, Halloufa) and urban areas (Merja Fouarat, oued Tizguit). It has been estimated 

that 80% of the 110 endemic animal species of the basin are threatened.  

- Over-abstraction of some underground or surface water which should supply some wetlands.  

- Along oueds (rivers) natural vegetation is disappearing, which results in higher bank erosion, 

and sedimentation in river beds and dams.  

 

Conclusion and recommendations 

 

As a conclusion, the characterization study has stressed of the need for complementary knowledge and 

tools which would help decision making in water management of the Sebou basin. These needs 

include: The determination of minimum ecological flows required downstream of a dam to ensure 

minimum river functionalities;  

- Hydrologic model of the Sebou basin owned and managed by the Sebou Water agency for 

their decision support;   

- Tools to estimate and simulate impact on surface water quality of  agricultural and domestic 

rural diffuse pollution; 

- Tools to simulate the auto-depuration capacities of Moroccan rivers and dams;  
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- Estimation of evolution of saline intrusion in coastal aquifers; 

- Tools to link agricultural fertilization, irrigation practices and nitrate concentrations in 

groundwater; 

- Tools for assessing the economic and social value of water in order to define an equitable 

program of measures; 

- Tools to define the ecological status and ecological potential robust enough to be extrapolated 

to other Moroccan basins. Indices of biological and hydro- morphological status and evolution 

are particularly required;  

- An inventory of protected areas.  
 

7.2 CASE STUDY: LITANI (LEBANON) 

 

In 2020, the water balance in Lebanon could become negative if concerned entities in water 

management do not apply an integrated water resources management policy.  

The absence of Water User Associations and extension in water management, bad maintenance and 

water pollution are the major causes of water losses.  

The Ministry of Energy and Water (MOEW) is the responsible of water policy and Water Authorities 

are responsible of execution his master plan.  

Quantity and quality monitoring for underground water is not available in a continuous methodology. 

 

Legislation, law enforcement, research and education center activation, tariff policy, stakeholders 

capacity building are the main factors for water management enhancement. 

 

Context 

 

The Litani River Basin represents 20% of 

Lebanese territory and it is dividing 

between four Mohafazats and 263 

villages and towns. The population in 

Litani RB will reach 470.000 inhabitants 

in 2020. Forty five percent of Litani RB 

area is occupied by agriculture activities: 

28.6% field crops and 16% orchards. 

 

The Litani river system can be divided 

into three different surface water bodies: 

- Upper Litani: This section includes the 

river system upstream the Qaroun 

reservoir. It is characterized by a 

relatively heavy population and 

industrialization. 

- Quaroun Reservoir: An artificial water 

body. It is considered as the major water 

management feature in Litani River basin. 

- Lower Litani: Relatively a less 

populated area. This section carries the 

specific pressure of total flow diversion at 

the bottom of Quaroun dam, its dry 

watercourse at the beginning regain water 

flowing from numerous springs along the 

riverbed. 

 

The groundwater bodies are summarized in three important groups: 

- The eastern slope of the western chain (Mont Lebanon): Many springs appear along 

Yammouneh fault. 
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- The western slope of the Eastern chain (Anti Lebanon): Springs appear in Bekaa valley 

peripheries where friction will take place between Sinomanian and marls of Synonian. 

- The middle region of Bekaa valley: The stratum of this region is constitutes from limestone 

and it rarely contain water resources. This stratum is susceptible to Eosine penetration which 

is rich in water and then springs can appear. 

 

The protected areas in Litani RB are: 

- Wetlands: Aammiq (280 ha) and Kfar Zabad (3 ha) 

- Al Shouf Cedar Natural Reserve (55,000ha) 

- Quaroun Lake (12 Km2) and some parts of riverbank areas falling below the level of 860m (about 

220 ha). 

 

 

 

Main pressures and impacts 

 

The main pressures affecting the Litani RB and their impacts are: 

- Untreated sewage water discharged in surface watercourses. 
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- Industrial untreated effluents discharged in surface watercourses 

- Landfill leachate contaminating the surface and underground water by toxics. 

- Solid waste releases to nearby watercourses. 

- Quarries and stone cutting. 

- Small farmer irrigation dams along the river disrupting the river water flow regime. 

- Irrigation from the river bed in summer season with waste water contaminating the soil and 

underground water by infiltration.  

- The use of exaggerated quantities of fertilizers and pesticides in agriculture. 

- Hydro-morphological modification resulting from hydroelectric and irrigation projects. 

- Overuse of groundwater by pumping from wells. 

 

Conclusion and recommendations 

 

The current concern of LRA is the good management of the existing irrigation schemes and 

implementing new projects. In order to do so, its main concerns are to preserve water quality and 

quantity.  

This report shows gaps and irregularities in data: 

- Climatic data don‟t cover the entire river basin. Historical data are interrupted. 

- Water quality data is recent and non continuous. 

 

For better Integrated Water Resources Management (IWRM), it is absolutely necessary to build a 

monitoring system to follow the water status of the Litani RB. The conflict and overlapping of 

responsibilities on RB management between many stakeholders is hindering these objectives.  

The ideal solution for Litani RB problems is the establishment of a Basin Agency having an integrated 

approach and mandate on the entire watershed. 

Due to the long time which needs the political legislation process, this solution could be difficult and 

not easy to establish. 

Meanwhile, an intermediate solution is possible: 

- Accelerating the creation of a High Council of Water (previously previewed by the 

Lebanese Government), which will be the responsible of IWRM at national level including the Litani 

RB. 

- Enabling LRA to monitor underground water in terms of quality and quantity. 

- Reinforcing the LRA Environmental Department. 

 

These actions would provide LRA access to a reliable database on water quality and water quantity, 

facilitating the realization of IWRM in the Litani RB. 

 



MED JOINT PROCESS WFD-EUWI WATER MONITORING WORKING GROUP 

29 

8 IMPROVING WATER MONITORING IN MED COUNTRIES 

Specific recommendations on technical, organisational and financial aspects of improving monitoring 

for Med countries 

 

In most of South Mediterranean countries, due to scarce water resources, priority has always been 

given to the management of water quantities (availability and demand) rather than on water quality. 

Therefore monitoring networks and historical data banking are poorly developed on quality issues. 

The increasing pressures due to rapid population expansion, economic development and climate 

change are resulting in an over-exploitation of existing resources, and a significant increase of 

pollution. Nowadays, the degradation of water qualities in South Med countries results in less water 

resources exploitable at an affordable cost, an increase in water related diseases, decrease of 

agriculture productivity activities (e.g. soil degradation) and a degradation of the environment. 

 

Establishing an institutional framework for better cooperation between the various institutions 

managing water monitoring networks for various purposes. This coordination must address:  

 Definition of competent authorities thus avoiding overlap in responsibilities and conflict 

 comparisons of data/analysis collected,  

 preparation of a national overview of the current situation  

 data validation mechanism and data quality check 

 identifying opportunities to improve monitoring efficiency (including cost savings) 

 

Preparing water quality management plans based on river or groundwater basin characterisation to 

define programmes of measures and monitoring programmes adapted to local needs 

 

Developing local models supported by simulation tools to help in decision making: impact of diffuse 

pollution, auto-depuration capacities of water resources, impact of agriculture practices on 

groundwater, definition of ecological status and minimum ecological flows 

 

Defining protected areas? 

 

Introducing water quality targets into transboundary water resources agreement 

 

Defining dissemination strategy for water quality information at various levels from access to raw data 

for experts and professionals to highly aggregated information or score card indicators with synthesis 

for general public and politicians 

 

Design public information campaigns  

 

Conduct cost efficiency analysis of monitoring networks for their optimisation taking into account the 

assessment of economic and social value of water 

 

Potential indicator that could be used at the Mediterranean scale to monitor the status of water quality 

in all countries: the choice should related to a very simple parameter monitored regularly for all water 

resources in all country and without particular restriction on its dissemination, such as PH 
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9 CONCLUSIONS  

Key learning points, recommendations for actions, potential common indicators for regular 

monitoring 
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ANNEX A: ACRONYMS 

 

Acronyms Meaning 

AWC Available Water Content 

CHJ Jucar River Basin Authority 

CPS Permanent Drought Commission 

EEA European Environment Agency 

EC European Commission 

EU European Union 

EUWI European Union Water Initiative 

FAO Food and Agriculture Organisation 

GES Good Ecological Status 

IGME Spanish Geological and Mining Institute 

IPCC Intergovernmental Panel on Climate Change 

MCSD Mediterranean Commission on Sustainable Development 

MIMAM Directorate General for Water of the Ministry of the Environment, 1995 

MSSD Mediterranean Strategy for Sustainable Development 

NAP National Action Plan 

OTS Drought Management Plan 

PDSI Palmer Drought Severity Index 

PES Temporary Drought Plans, 2007 

PHDI Palmer Hydrological Drought Severity Index 

PHN National Hydrological Plan, 2001 

RAI Rainfall Anomaly Index 

RDI Reconnaissance Drought Index 

SPI Standardized Precipitation Index 

SWSI Surface Water Supply Index 

TRLA The Revised Text of the Water Law, 2001 

UNCCD United Nations Convention for Combating Desertification 

WDM Water Demand Management 

WEI Water Exploitation Index 

WFD Water Framework Directive 

WMO World Meteorological Organisation 

WS&D Water Scarcity and Drought 

 



MED JOINT PROCESS WFD-EUWI WATER MONITORING WORKING GROUP 

32 
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ANNEX C:  SURVEY SYNTHESIS  

 

 
See separate document 

. 
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ANNEX D: REVISED MANDATE  

OF THE MED WATER MONITORING WORKING GROUP 

 


