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Figure 1- The contours of groundwater level changes over 1976-2008.
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Figure 2- The groundwater level changes over years inside the Kermanc City.
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Figure 3- The analytical hierarchy process framework for analysing the effects of subsurface water

over water structures by FAHP
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Table 5 The parameters in the Buckley method for healthy-environmental effects in fuzzy
(ai.j, bij, cij, dij)
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Table 6 The parameters in Buckley method for cost effects in fuzzy (ai,j, bi,j, Cij, di.j)
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Table 7 The final weights of damages in the FAHP method
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Abstract

The rising of subsurface groundwater level has different multiple damages to the water and
wastewater infrastructures in Kerman City. In the current study to identify the damage effects of
rising water levels on the underground water structures (urban water distribution networks,
sewer collection network, water transfer lines and underground pumping stations) firstly the
water level changes are studied, then the FAHP is used to infer and ranking the destructive
effects. based on the results of fuzzy ranking, healthy and environmentally destructive effects
with 0.34 relative weight are the most important ones. The operational and performance
damages with 0.27 relative weight and the structural and physical damages with 0.15 relative
weights are ranked. In the physical class of damages, the corrosive damage of pipes and
concretes with 0.25 relative weight has the highest level of risk. In the physical class of
damages, the reduction in reliability and insurance has a 0.26 relative weight followed by the
reduction of hydraulic power, sedimentation and entering the roots with 0.2 relative weight, and
changes in water and wastewater quality and quantity have a relative weight of 0.23. Also, the
leakage of pollutants from and into the water-wastewater networks has a relative weight of 0.26
in the class of health and environmental damages. Finally, in the class of economic and cost
damages the risk of increasing the operation and maintenance of the networks with 0.31 relative
weights is identified as the most important destructive damage.

Keywords: Fuzzy ranking, Vulnerability of water structures, groundwater, sewer network,
analytical hierarchy process.

! Department of Water Structures Engineering, Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran.



