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LIMITED WATER RESOURCES

Fessources en eau par habitant (m*/an)
W ater ressources per inhabitant (m®/year)

ressources intemes - intemal ressources
mp  ressources externes - external ressources

13000

7000

3000

1000

300

© Plan Bleu, 1999




Unite Unit e
m*/an/hakb m3/year/inhab LY \
= 3000
1000 - 3000 j
= 1000 .
300 0 300 800 Kilometers \
= & Plan Bleu, 1220 -



Exploitation indexes for renewable natural

water resources
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Multiple pressures on aquifers
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Population increase and urbanisation growth in
the Mediterranean

sands
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Agriculture

Nutrient loads from
agriculture

Pesticide application

Modified water use by
vegetation

Soil erosion

Groundwater quality
deterioration

Transportation of dissolved
elements in groundwater

Altered aquifer recharge

Abstraction
for irrigation,
public &
private supply
(including
Tourism)

Reduction in groundwater
volume

Seawater intrusion
Aquifer compaction
Modified flow

Reduced dilution of
chemical fluxes (increased
concentrations)

Urban activity

Effluent disposal to
groundwaters

Groundwater quality
deterioration

Industry

Effluent disposal to
groundwaters

Groundwater quality
deterioration
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Areas where overexploitation of groundwater was

registered in the Mediterranean region
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Integrated approach:




GROUNDWATER MONITORING AND
DATA MANAGEMENT

Types of monitoring networks:
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Primary aspects in network design:




GROUNDWATER MONITORING IN
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Current situation:
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Transboundary aquifers:




GROUNDWATER MONITORING:

WFD APPROACH




ROUNDWATER MONITORING:
WFD APPROACH

| Groundwater Monitoring |
|

A 4

Monitoring of groundwater
quantitative status

v

Level monitoring network

v

Monitoring of groundwater
chemical status

i |

\ 2

Surveillance monitoring

v

| Operational monitoring

v

Purpose

Provide data to validate conceptual model of
groundwater flow system to enable
classification of status calculation of available
resouree and estimation of flows across
Member state boundary

*
Purpose
Provide data to (a) supplement and
validate risk assessment (e.g. test
conceptual model), (b) help assess
trends in pollutants and natural trends
& (¢) inform the design of the

operational monitoring network

Purpose
Provide data to (a) establish the status
of bodies and groups of bodies at risk,
(b) the presence of rends 1n pollutant
concentrations and (¢) the reversal of
such trends

v

Where

Sufficient points in bodies, or groups of
bodies, to adequately validate the coceptual

v
Where
Sufficient points in bodies, or groups
of bodies. at risk and those not at risk
to achieve the ahove purposes.

Sufficient points in cross-border
bodies to assess risks to all uses

maodel

What

Data on levels, spring flows, base-flows in
mivers as most appropriate for validating

v
What

Q,, pH, NO,, NH,, conductivity

Indicators of pollutants relevant to the

conceptual model
When

Sufficient frequency to distinguish short and
long term variations in recharge from the
impacts of abstractions and discharges

risks to the ohjective or to uses of
transboundary groundwater flow

When
For each plan period

Where

Sufficient points in bodies, or groups
of bodies, at risk to reliably classify
the bodies (e g. achieve a suitable
level of confidence in the conceptual
model) and describe significant
pollutant trends

What
Indicators for pollutants causing the
body or group of bodies to be at risk

v

When

Periods between surveillance
monitoring, at sufficient frequency to
detect impacts but minimum of once
per annum
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