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water managementwater management

Water management in Tunisia is based inWater management in Tunisia is based in

the first place on the monitoring of thethe first place on the monitoring of the
water resources evolution thanks to manywater resources evolution thanks to many
networks:networks:

Surface water networks (rainfall,Surface water networks (rainfall,
hydrometric/ quality)hydrometric/ quality)

Groundwater water networksGroundwater water networks
(piezometric, quality)(piezometric, quality)



TheThe waterwater qualityquality monitoringmonitoring
networksnetworks

The surface water quality network
The groundwater quality network
The Water Pollution sources network

In Tunisia, there are 3 main water quality
monitoring networks:



Surface water
quality monitoring

The network is composed by about
60 main hydrometric stations and
170 secondary monitoring points at
which usually a number of water
quality measurements are
performed such as:

Water conductivity
Determination of water majors
ions
Determination of water turbidity

The collected data are published by the
Water Resources General Direction in
an annual report called « Annuaire
hydrologique de la Tunisie »



thethe groundwatergroundwater qualityquality networknetwork

 TheThe groundwatergroundwater networknetwork waswas setset upup in 1998:in 1998:

–– 1200 monitoring1200 monitoring boreholesboreholes ((shallowshallow andand deepdeep
wellswells))

 MonitoringMonitoring ofof TDSTDS
 MonitoringMonitoring ofof nitratesnitrates

 SomeSome analysisanalysis existexist sincesince manymany yearsyears

 SinceSince 1993, data1993, data bankbank relative torelative to thethe resultatsresultats ofof thethe
chemicalchemical analysisanalysis carriedcarried outout atat thethe laboratorylaboratory ofof thethe
WaterWater ResourcesResources GeneralGeneral DirectionDirection waswas setset upup
(monitoring(monitoring ofof thethe majormajor chemicalchemical elementselements andand
measuringmeasuring outout ofof thethe NitrateNitrate elementelement).).



RegionRegion ShallowShallow
aquifersaquifers

DeepDeep
aquifersaquifers

TotalTotal

NorthNorth 325325 159159 484484

CentreCentre 196196 212212 408408

SouthSouth 208208 100100 308308

TotalTotal 521521 359359 12001200

1200 monitoring boreholes for1200 monitoring boreholes for
groundwater quality :groundwater quality :

(TDS and nitrate)(TDS and nitrate)

Groundwater quality
network



Groundwater quality analysisGroundwater quality analysis
procedureprocedure

 One to two analysis per year regarding TDS and the nitrateOne to two analysis per year regarding TDS and the nitrate

 The water samples are abstracted from the boreholes inThe water samples are abstracted from the boreholes in
the field and the analysis are carried out at the Waterthe field and the analysis are carried out at the Water
Resources General Direction laboratory.Resources General Direction laboratory.

 The collected data are published by the WaterThe collected data are published by the Water
Resources General Direction in an annual reportResources General Direction in an annual report
calledcalled «« Annuaire de la qualitAnnuaire de la qualitéé des eaux souterrainesdes eaux souterraines
en Tunisieen Tunisie »»



GroundwaterGroundwater qualityquality monitoring objectifmonitoring objectif

 EvaluationEvaluation ofof thethe aquifersaquifers salinizationsalinization underunder
thethe impactimpact ofof thethe intensive abstractionintensive abstraction

 EvaluationEvaluation ofof thethe aquifersaquifers contaminationcontamination withwith
thethe nitratesnitrates underunder thethe impactimpact ofof thethe massivemassive
utilizationutilization ofof fertilizersfertilizers

 EvaluationEvaluation ofof thethe groundwatergroundwater resourcesresources inin
termsterms ofof «« quantityquantity withwith a certaina certain qualityquality »»
inin orderorder toto definedefine thethe waterwater resourcesresources useuse
((drinkingdrinking waterwater, irrigation, irrigation……))



Water Pollution sources monitoring network

The setting up of a water pollution sources monitoring
network is in progress (Ministry of Environment)

It is the result of a study carried out by the Ministry of
environment. The tasks, already acheived, have allowed
to:

Identify and caracterize all potential water pollution
sources in Tunisia
Set up a data base about these potential water pollution
sources: the data base is called « spore » and it will

contribute to feed the National Information System
about WATER in Tunisia called (SINEAU) which is
« une première » in the Mediterranean region.



TheThe importanceimportance ofof thethe waterwater monitoringmonitoring
networks innetworks in TunisiaTunisia

 EasilyEasily manageablemanageable

 MoreMore representativerepresentative

 BetterBetter respondingresponding toto thethe waterwater resourcesresources dynamicdynamic::

 New conditionsNew conditions ofof abstraction (abstraction (gettinggetting higherhigher andand higherhigher))

 developpementdeveloppement ofof newnew artificialartificial rechargerecharge projectsprojects

 IncreaseIncrease inin thethe numbernumber ofof thethe hydraulichydraulic structures (newstructures (new
conditionsconditions ofof recharge)recharge)

A special care is given to our water monitoring
networks, in fact, a pioneer study to optimize the

water monitoring networks was carried out recently
in order to make these networks :



The results of the networksThe results of the networks
optimization studyoptimization study



THE STUDY MAIN RESULTS REGARDING WATER
QUALITY

The set up of a data bank for water quality
monitoring

Readjustement of the existing networks:

1- Elimination of unreliable monotoring
boreholes

2- Adding of new monitoring boreholes

The recommandation of monitoring in some cases
other water quality parameters besides the TDS and
the nitrate such as the chlorine and the bromine



Data bankData bank

PiezometricPiezometric
networknetwork

GroundwaterGroundwater
quality networkquality network

Number ofNumber of
boreholesboreholes

39003900 12001200

Number ofNumber of
recordsrecords

140 000140 000 14 00014 000



Identification

Geographical position

Monitered aquifer

Techinical data about the borehole

Reference Chemical analysis

Borehole environment

Groundwater quality monitoring

Groundwater quality trend

Groundwater quality
monitoring record
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Tthe study was carried out by
gouvernorat

(24 gouvernorat in Tunisia)

Bizerte

Bizerte



 Spatial distributionSpatial distribution ofof thethe existingexisting network,network,

 TheThe locationlocation ofof WaterWater pollution sourcespollution sources

 HydrodynamicHydrodynamic caracteristiccaracteristic ofof thethe aquiferaquifer

 TheThe existingexisting ofof abstractionabstraction shallowshallow oror deepdeep
wellswells

The elimination or the adding of new monitoring boreholes
depends on the following points:

The methodology of work

It is based on :

The analysis of the existing network

The analysis of the data evolution







 



















































































 







































































0 7,5 15

kilometres

Ras JbelRas JbelRas JbelRas JbelRas JbelRas JbelRas JbelRas JbelRas Jbel

Al AlyaAl AlyaAl AlyaAl AlyaAl AlyaAl AlyaAl AlyaAl AlyaAl Alya

BIZERTEBIZERTEBIZERTEBIZERTEBIZERTEBIZERTEBIZERTEBIZERTEBIZERTE

Menzel JmilMenzel JmilMenzel JmilMenzel JmilMenzel JmilMenzel JmilMenzel JmilMenzel JmilMenzel Jmil

Menzil BourguibaMenzil BourguibaMenzil BourguibaMenzil BourguibaMenzil BourguibaMenzil BourguibaMenzil BourguibaMenzil BourguibaMenzil Bourguiba

MateurMateurMateurMateurMateurMateurMateurMateurMateur

Extensionnappes phréatiques

Limitenappes profondes



Teneurs ennitrates

 500mg/l

 250mg/l

 50mg/l

Résidus secs

5000mg/l

 2500mg/l

 500mg/l

Information about
TDS and nitrate





 







 





 




























 










105

kilometres

0



Ras Djebel

Aousja Ghar el Meleh

Oued El Graa

Mateur

Menzel Bourguiba

Oued Ben Hassine

Biz NCorniche

Basse Vallée Medjerda

Guenniche

Tendancesde variation desrésidussecs
entre 1998 et 2004

 Croissante (15)

 Décroissante (7)

Stable (3)

 Variable (18)

Gouvernorat de Bizerte

TDS trend
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kilometres



Ras Djebel

Oued El Graa

Biz N Corniche

Mateur

Oued Ben Hassine

Menzel Bourguiba

Aousja Ghar el Meleh

Basse Vallée Medjerda

Guenniche

Tendancesde variationsdesnitrates
de 1998 à 2004

 Croissante (11)

 Décroissante (6)

Stable (2)

 Variable (24)

Gouvernorat deBizerte

Nitrate trend
























 






































































































 





































5

kilometres

100

12310

26020

13130

13120

13510

13620

13520

13110

26021

13141

13211

13621

13210

12110

13140

12320

12210

13511

12211

26011

13531

33011/33021

26411

13131

26212

13211

Points d'observation actuels

Forage (8)

Puits (35)

Sites potentiels de pollution

 DS

 EU

 IAA

 ICH

 IMCCV

 IMM

 ITH

Gouvernorat de Bizerte

Points d'observation additionnels




Forage (14)

Puits (37)

Réseau de suivi de la qualité de l'eau The optimized
network



The networks exploitationThe networks exploitation



TheThe networks exploitationnetworks exploitation
CONCLUSIONCONCLUSION

Water quality monitoring networks

 Data base with long history evolutions

 Assess the l conditions of our water resources (surface water and
groundwater resources)

 Identify the risks of water pollution

 Elaborate predictive studies

 Delimitate the protection and banning zones (for water use or
abstraction)

 Update our water resources legal policies

DECISION SUPPORT SYSTEM

fOR

A WATER RESOURCES SUSTAINABLE
MANAGEMENT




