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Integrated System Dynamics Modelling for water

scarcity assessment: Case study of the Kairouan region
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6. Summary and conclusions

This paper presents a complex, feedback-driven SDM that repre-
sents the Kairouan aquifer system in north-central Tunisia. The
model builds on an earlier SDM that simulated the upper Merguellil
catchment, but greatly improves on this through the characterisation
of the Kairouan aquifer in detail, linking six feedback-driven sub-
models in order to simulate the behaviour of the Kairouan water sup-
ply over time. The model consists of over 155 nodes, and numerous
feedback loops which either dampen or amplify behavioural patterns
depending on their polarity, and many feedback loops also interact,
thus making the resulting model response unclear. The Kairouan
model accounts for supply from surface and subsurface sources, and
also demand from four sectors: domestic, industry, agriculture and
pumping of water to coastal cities. This is the first time that such an
integrated physico-socio-economic SDM has been developed for the
Kairouan region. The model focus for this paper is to simulate the be-
haviour of the evolution of the Kairouan aquifer water supply be-
tween 2010 and 2050, which is the timeframe specified by the EU
FP7 funded project ‘WASSERMed’ for which this work was undertak-
en. Once the behaviour using standard parameters was established
and found to agree closely with observed patterns of water level de-
cline in the aquifer, a suite of demand-side parameters were altered
in order to observe the impacts on aquifer behaviour, and to identify
those which have the most favourable effect on the potential future
evolution of the aquifer system (i.e. lead to long-term recharge).
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