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Motivation Selection of a Suitable Numerical Modelling Approach FirstResults
Water scarcityin many regions of the world witle Two modelling approaches are used for comparison: Derived geological and climatic developmérigure 6)
exlac:ebrlbatedt byglimate chatr;]%?/lc?jqaonate aqwfe_r:',.)ré)vtlde Deterministicmulti-continuum approach |Stochastisinglecontinuum approach lIl/les.ts_]lcplatr? Salinity Crisib.96¢ 5.33 Ma) key period for
valuable waterresource in editerranean regionbut are arstification
. . J Model code:HydroGeoSphere Model codeMODFLOW &KS .
vulnerableto over-exploitation dueto their low storage _ _ _ due to major
capacity. 1. Considers surface routingnsaturated & 1. Considersaturated flow only sealevel decline
Sustainablemanagement of Mediterranean karst aquifeiis saturated flow. 2. Rechargdrom external calculation & development
a key issue dbcal & regionascale However, the response of 2. Recharges simulated directly. 3. Parameterised wittkarstic networks from of canyons at
carbonate aquifers tdigh-intensity precipitation events& 3. Parameterisedvith literature values pseudegeneticStochastic Karst Simulator (SI  coast, allowing
droughtsis controlled by the distribution and type of karst 4. Calibrated withpiezometric pressure head § 4. Lesgeliant on high-quality observation time for development | |
features and the karst system. discharge time series series of karst to Flguget_& Glfoballl anoll Medlteréarlean see}l IZVflmnd ctllmate
Key Objective: —_ . o o substantial depth (2003, vakse al.(2013) and Frumkin et al. (2000
' 5. Enhanced simulation of response to extrer] 5. Stochastiparameterisation allowsstimation . | e | |
Toidentify optimal modelling conceptdor highly dynamic & rainfall events. of uncertainty. Calibration Results for Mulgontinuum Model
i . . . Calibratedo piezometric pressure head and discharge
complex carbonate systems mprove management 6. Subject to considerablparameter 6. Fewer parametersaccounting fodata 5 . pf Ab P 1a & S 2012) (Fi J .
concepts for local water user management. uncertainty scarcity observations from Abusaada & Sauter (2012) (Figure 7).
Study Area: Western Mountain Aquifer (WMA) Stochastic singleontinuum workflow S o
Located in Israel & Palestinian Territories (Figure 1). Karstic networks will be generated Jos akasee /’i =2
TS Cretaceous carbonate using a Stochastic Karst Simulator (SKS) [ ﬂ ﬂ
— (9,000 k) aquifer with developed (Borghi et al.) for parameterisation of A2 g
Recharge Area ; karst system. the singlecontinuum model (Figure 3). &0 DIt i e
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ed Change N the Value L Karst Network — : yf Figure 7: a) _TranS|ent peizometric head at wgl! Beteh Tigva (coastal region);
Rech A F th High : 1370 N s N B b) Simulated Vs observed heads for initial steady state run;
ecnarge Area o e R Karst HHH SEEEE c) Transient spring discharge at two spring locations
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_ ( ) ( gure ) “Low:-2110 gelologu:al features. -Networks by SKS o (-Sround—wate-r Model AbusaadaM., Sauter,M., 2012 Studyingthe Flow Dynamicsof a KarstAquifer Systemwith
A >2increase in Figure 3: Schematic flow diagram for stochastic skegigtinuum modelling approach an EquivalentPorousMedium Model. GroundWater, 51(4), 641-50.
Gaza Borghi A.; Renard,P & Jenni, S, 2012 A pseudcgenetic stochasticmodel to generate
temperature. S ] ] karsticnetworks Journalof Hydrology414-415, 516-529,
| A 20% reduction in Deterministic mUItl-COntlnuum mOdel ~N y, Frumkin,A.; _Ford, D. C & SchwarczH. P, 2000 Paleoclim_ateand veg_etation of the last
Figure 1: WMA location precipitation. Geologicalayers adapted fronﬁ\busaada &Sauter (2012 (IQQ glacialcyclesn Jerusalenirom aspeleoth.emrecord GIobaIBlogeochem|ca(]3ycIeAs;LA4.
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Figure 4: BV transect of multcontinuum model Figure 5: Multicontinuum model discretisation and boundary conditions (BMBF) of Germany Tel: +49 30 314-72652



