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Assessment of groundwater intrinsic vulnerability in the Lower Reaches of Liaohe River Plain under uncertain
conditions//SUN Caizhi, XI Xu( College of Urban and Environment, Liaoning Normal University, Dalian 116029, China)
Abstract: The randomness and fuzziness of hydrogeological parameters in the groundwater system can lead to great error to
the evaluation results of groundwater vulnerability. This study is based on the analysis of parameters’ uncertainty
characteristics by using the Monte Carlo method to assign stochastic and fuzzy parameters at the same time combined with
DRASTIC model to evaluate the groundwater intrinsic vulnerability of Lower Reaches of Liaohe River Plain. Through
simulation to calculate the different possibilities-cumulative distribution curve of groundwater vulnerability index under
different a-cut level of fuzzy parameters, it is possible to deliver the membership interval of groundwater vulnerability index
from possibilities-cumulative distribution curves under different reliabilities. Furthermore, the groundwater vulnerability in
each partition can be analyzed from vulnerability angle and uncertainty angle. The results show that: area I, has the
highest degree of groundwater vulnerability and average degree of uncertainty; area I,, I, I, and I, has a relatively
high degree of groundwater vulnerability, the degree of uncertainty in I ,and I ; are relatively highest and the degree of
uncertainty in II ,and II; are relatively lowest; and groundwater vulnerability in area 1,, II,, Il and IV are lower, the
degree of uncertainty in area Il,and IV are relatively low and the degree of uncertainty in area I, is general while the
degree of uncertainty in region Ill is higher. Compared with traditional evaluation process, the groundwater vulnerability
assessment based on the analysis of parameters’ uncertainty it is possible to calculate the membership function of
groundwater vulnerability index under uncertain conditions. The results agree with the objective reality.

Key words: groundwater intrinsic vulnerability; hydrogeology ; DRASTIC model; uncertainty; Monte Carlo method; a-cut

set; cumulative distribution carve; Lower Reaches of Liaohe River Plain
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