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Case study : Rainfall harvesting for aquifer recharqe

in Merqguellil

« Case study in Tunisia: Merguellil valley
- Semi-arid region, water shortages
 Downstream: Kairouan aquifer
 Many (35 small dams) and one large

reservoir (El Haouareb)

« Water used for irrigation (and drinking)

Small dams: Rainfall harvesting
Aquifer recharge through:
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— Infiltration (from El Haouareb and the small dams)

— Water released from El Haouareb

System Dynamics Modelling for the simulation of

— Small dams and water release impact on aquifer recharge
— Various scenarios with different water policies and rainfall
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Merquellil valley
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Merquellil valley: From Conceptual Model (2006)....

Fainfall

Sl p—

Merguellil catchment

Surface minoff
SR

Evaporation

ELIE

1

ET

Industry WU

Environment
(sebkha) EWU

.

Upstream aguifers

[

S
=l [

L/

Small upstream dams Em=m ] E
El Haouareb dam .| Kairouan plain
aguifer
Il/'_"‘x .-'_"\-\" AT, L ¥
TS T Small darms El Haouareh
release Sk dam release
ol Rl | Bmoned 2 R eme—— ! SR
i M Agriculture
! ' AL .
Transfer Internal
by large Dormestic
channels DL «
i » External 5
! Diomestic
Water from Northern DL (T
" Tunisia ( ) Desalination e 53’%22’[5”
TRA, :




UNIVERSITY OF nl‘i:l”;::"s‘ie}:
EXETER B wgg

... to System Dynamics Model (2008)
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SDM for Merquellil

. Numerical data provided by IRD:
. Measured time series for:

Rainfall, evaporation, surface flow, irrigation demands, water
releases

. Additional data for:
Characteristics of Small Dams, El Haouareb, Kairouan aquifer
. Monthly simulation time step
. Calibration with measured data
. Setting up and running different scenarios for system simulation
. Full results for 5 different scenarios published
. More scenarios can be simulated by the end users...

—->Download the SDM model at : www.ex.ac.uk/cws



Results

El Kairouan: Maximum water available from Merguellil
14Mma3/year for current conditions - water release threshold
from El Haouareb at 20Mm3.

El Kairouan: Water available increased (1) to 16Mm3/year, if
the water release threshold at El Haouareb lower (|) (15Mm3).

Increasing (1) the small dams by 14% - water release
threshold (|) (10Mm3), to keep water availability at the
Kairouan aquifer at current level (<) .

85% of normal rainfall (|) >water release threshold (|)
(6.5Mm3), to maintain (<) water availability at Kairouan, BUT
water availability for irrigation from El Haouareb lower (|) by
43%.

85% of normal rainfall (|) > water release threshold () to
15Mm3, to maintain (<) irrigation level BUT water available at
Kairouan reduced (|) by 29%.



