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Sinkhole susceptibility mapping using the analytical hierarchy

process (AHP) and magnitude-frequency relationships:

A case study in Hamadan province, Iran
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6.Discussion and conclusions

Sinkhole hazard has increased dramatically since the 1980s in the northern
plains of Hamadan province, western Iran. The spatial and temporal correlation
between sinkhole occurrences and groundwater pumping reveals that most of the
subsidence events in the study area are induced by aquifer over-exploitation.
Groundwater abstraction from the alluvial cover (up to 150 m thick) and the
underlying cavern-ous limestone aquifer has resulted in a decline of up to 75 m
in the groundwater level since 1988, locally at a rate higher than 3 m/yr. The
physical effects of the water-table decline that favor sinkhole formation

include: (1) loss of buoyant support; (2) increase in groundwater flow velocity
associated with depression cones; (3) replacement of slow phreatic flows by
gravity-driven downward vadose flows with higher capability to cause internal
erosion; and (4) potential suction of fine-grained sediments form sediment-filled
cavities in the bedrock and from the alluvial cover.
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