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6. Conclusion

We have presented a model of evolution of kar-

stification under high hydraulic heads and unnaturally

short pathways of flow from an input to an output in

limestone and gypsum terranes. Such conditions exist

at dam sites. But also other hydraulic structures, e.g.

impounding water in cave systems by blocking the

outflows (Milanović, 2000) present similar condi-

tions.

In the model, we simulate the initial conductivity

by a fracture network with average aperture widths of

several 10� 2 cm. This is highly idealised. Never-

theless, nets with fracture aperture widths of 0.02

cm with spacing of 10 m correspond to hydraulic

conductivities of 8� 10� 7 m s� 1, which is not

unrealistic in karst. All our model runs show that

under such conditions, large dam sites exhibit increas-

ing leakage rates within their lifetimes. More complex

geological setting can be incorporated into the model

such as open phreatic or vadose cave conduits beneath

the dam. It is also possible to model stratigraphic

layers of the rock with varying properties with respect

to hydraulic conductivity or dissolution kinetics. For

instance, regions of low hydraulic conductivity, divert-

ing flow paths to longer detours, will reduce leakage

considerably and breakthrough times will be much

longer. Regions of insoluble rock under favourable

conditions can prevent breakthrough.
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