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Objectives

àGroundwater resources in highly dynamic Mediterranean carbonate aquifers 
are recently limited and might decrease in the future. 
àWhat we need are 
sophisticated and high resolution models to consider the complexity of the 
aquifers, but at the same time user-friendly and applied tools to put the results 
into practice.

Therefore we are developing a Decision 
Support System (DSS) that is programmed by 
VisDat GmbH and supplied with model data, 
algorithms and the expertise by the partners.
àFocus on the Western Mountain Aquifer 
in Israel and the Palestinian territories
àData from 1951 to 2070, considering 
climate change and land use change.



What can we achieve with the DSS?

àAutomated readout of data from a numerical MODFLOW modeling of TU 
Berlin with the FloPy library. 
àVisualization and statistical evaluation of input data and modeling results.
àResults of the MODFLOW modeling can be combined with a live-processing 
tool to calculate drawdowns of new wells, based on an analytical approach 
(THEIS-well function, provided by TU Berlin).
àSpatial and time-specific data download (shape, raster, csv, xlsx) as an input 
for water resources management systems of the stakeholders.



A short insight

After login the Base data module opens, in which e.g. land use …



… climate data …



… or the results of numerical modeling with the model MODFLOW can be 
requested as interactive maps … 



… or delta maps (for different years).



These data can be further analyzed in the Statistics module, e.g. land use 
specific…



… or comparative for several parameters or scenarios, e.g. on the compliance 
with the fixed red lines for the groundwater level.



In the Groundwater modeling module, the user can then call up the results of the 
MODFLOW modeling and carry out his own analytical processing on the basis of 
the implemented Theis-well function. 



To do this, he has to call up a project at the project control level and a map with 
the already existing well sockets appears. Now the user can create new wells 
and define pumping rates. 



After the wells have been created, the recalculation can be started and the 
results of the MODFLOW model are now overwritten by the analytical calculation 
in the area of the well drawdown.



The recalculated depression cones of the wells can be seen here. 



This is the groundwater level given by the MODFLOW model at result time 
without considering the drawdown by the new wells ... 



… and this is the result of the groundwater level given by the MODFLOW model, 
combined with the analytical calculation in the area of the well drawdown.
. 



The results are also output as a table for each grid cell and can be completely 
downloaded as an input for water resources management systems of the 
stakeholders. 



State of work

àThe application is technically implemented and runs with a good performance.
àAn extended MODFLOW run has been integrated in October 2020. 
àPlausibility checks are currently being carried out in close cooperation with the 
partner TU Berlin. 
àThe next step is to discuss the system and the model limitations with partners 
and stakeholders and to decide about final adaptations.
àAn upload of the final MODFLOW model should take place in April 2021.
àFinalization  of the DSS and Hands-on training is planned by May/June 2021. 



Conclusions and Outlook

àThe innovation and exploitation potential can be seen in particular in the fact 
that numerical modeling is coupled with a user-friendly analytical live-processing 
tool.
àHowever, it must also be pointed out that the results obtained do not have the 
depth of a complete numerical modeling; model limits must be considered when 
using the tool.
àFuture adjustments and extensions of the system as well as transfers to other 
regions are possible if respective data is available.
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