Quantification of large-scale and long-term groundwater resources in karst aquifers
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Water scarcity in many regions of the world will be Two modelling approaches are used for comparison: Derived geological and climatic development (Figure 6)
exacerbated by climate change. Carbonate aquifers provide Messinian Salinity Crisis (5.96 — 5.33 Ma) key period for
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Deterministic multi-continuum approach |Stochastic single-continuum approach

valuable water resource in the Medlterrangan region, but are Model code: HydroGeoSphere. Model code: MODFLOW & SKGS. karstlflcatlpn o |
vulnerable to over-exploitation due to their low storage due to major '4 Py N MW'""WMWM
capacity. 1. Considers surface routing, unsaturated & 1. Considers saturated flow only. sea-level decline g‘l"o‘ [
Sustainable management of Mediterranean karst aquifers is saturated flow. 2. Recharge from external calculation & development i Climate | |
a key issue at local & regional scale. However, the response of 2. Recharge is simulated directly. 3. Parameterised with karstic networks from of canyons at ?300' — (s;abLTvSeSl%izL;anﬁlnsion year mear | mm 0y
carbonate aquifers to high-intensity precipitation events & 3. Parameterised with literature values pseudo-genetic Stochastic Karst Simulator (SKS) coast, allowing : ::ZZ — M:diierr;ieae:eSea‘Level | ﬁ?&am
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for development
of karst to Figure 6: Global and Mediterranean sea levels and climate

droughts is controlled by the distribution and type of karst
features and the karst system.

Million Years before Present

Calibrated with piezometric pressure head & | 4. Less reliant on high-quality observation time-

. . discha rge time series. SEries. substantial depth conditions for Israel region. Data compiled from Miller et
. _ , . . . . . . (2005), ., (201 ' . (2000).
Key Objective 5. Enhanced simulation of response to extreme | 5. Stochastic parameterisation allows estimation o al. {2005), Vals et al, {2013) and Frumkin et al. {2000)
To identify optimal modelling concepts for highly dynamic & rainfall events. of uncertainty. Calibration Results for Multi-continuum Model
: _ _ , Calibrated to piezometric pressure head and discharge
complex carbonate systems to improve management 6. Subject to considerable parameter 6. Fewer parameters, accounting for data h i ¢ Ab da & Sauter (2012) (Fi 7
concepts for local water user management. uncertainty scarcity observations from Abusaada & Sauter ( ) (Figure 7).
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Figure 2: Simulated Precipitation and Temperature in Recharge Areas of the WMA simone.hoeglauer@tu-berlin.de

Figure 4: E-W transect of multi-continuum model Figure 5: Multi-continuum model discretisation and boundary conditions (BMBF) of Germany Tel: +49 30 314-72652



