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NEED FOR PREDICTIONS

KARST WATER RESOURCES

Around 11% of the earth’s ice free land surface is compo- - [:;]f e

sed of carbonate rock. Its high storage and infiltration ca- a ” |

pacities make it a preferred domain for groundwater ab- E "l o

stractions. Especially in Mediterranean and dry regions E | o B i

with strong rainfall seasonalities karst aquifers are a g I
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around 25% tothe global human drinking water supply.
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IMPACT OF WATER CONSUMPTION
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problems will get even worse be-
cause of the increasing imbalan-
ces between freshwater supply,
water consumption and populati-
on growth.
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CHALLENGE OF SIMULATION
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DEFICIENCIES OF PRESENT APPROACHES

Distributed models

In general distributed karst models have a high
degree of process representation making them
appropriate for reliable predictions. Properly ap-
plied they provide the spatial evolution of
groundwater levels of a karst aquifer. However,
their high demand of information mostly limits
their application to well studied test sites.
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Lumped models

The necessary information to apply
lumped models is available more often.
Properly applied they provide time series
of discharges, usually at the main karst
spring. However, due to their low degree
of process representation, lumped karst
models have limited prediction skills.
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FUTURE DIRECTIONS

BETTER PREDICTION MODELS

There is a way to reduce the lack of available infromation by adding
more information than only discharge to the model calibration. Hy-
drochemical data is often available because water quality of large
karst springs is frequently monitored. Using these observations _ | st

more process-based karst models can be applied. Dueto a betterre- == » SR Overflow spring
presentation of karst processes such models have higher reliability e
in water resources prediction.
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LARGE SCALE SIMULATIONS

The forcings for large scale karst simulation models are readily available. But difficulties in the assess-
ment of model parameters at such scales still prohibit large scale applications. Newly developed regio-
nalization methods inclu-
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CHALLENGE OF PREDICTION

The coupling of climate simulation models and karst models results in strong
uncertainties. Applying karst models backwards may allow to reduce this

uncertainty. By defining critical thresholds of water availability, the models can
R T =— i be solved backwards to determine the range of respective climatic or land use

20 I
BT O J—T conditions. Additionally climate archives in karst caves {(speleothems) may be
odels,,, st model used to understand how the hydrological system reacted on extreme climatic

changes in the past and how it may react in the future.
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