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Groundwater Vulnerability Assessment Based on Random Characteristics of Aquifer Heterogeneity
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Abstract: Due to the complexity of geological conditions, the geological and hydrogeological data available to the people are

limited,which leads to the uncertainty in the understanding of hydrogeological conditions. Among them, the heterogeneity of aquifers

is the most significant one, which would have a significant impact on the assessment of groundwater vulnerability. This paper

considered the heterogeneity of aquifers and proposed a groundwater vulnerability assessment method with non-—stationary random
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Assessment Method Based on Fuzzy Theory and Set Pair Analysis
and Its Application to Agricultural Drought Disaster Risk Evaluation

LIANG Shuqi', WANG Wensheng', JIN Juliang®
(1. School of Water Resource and Hydropower, Sichuan University, Chengdu 610065, China;
2. College of Civil Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Agricultural drought disaster risk assessment is one of the most important basic researches on the quantitative under-
standing of the mechanism of drought risk and scientific control of drought risk. Assessment method based on fuzzy theory and set
pair analysis can take the multi-scale feature of information and fuzzy property of assessment criteria into full account. The pre-
sented method is simple in concept and convenient to calculate. Both agricultural drought risk assessment system and evaluation
indexes are constituted by the hazard subsystem, exposure subsystem, damage sensitivity subsystem and drought resistance capacity
subsystem. The assessment method is firstly applied to the agricultural drought disaster risk assessment. The results show that the
presented method is satisfactory and it will provide a new approach for the evaluation of agricultural drought disaster risk.

Key words: agricultural drought disaster; risk assessment; assessment method based on fuzzy theory and set pair analysis
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space spatial correlation. Taking the central area of Jiangning district in Nanjing as an example, a modified successive random
additional method (SRA) was used to generate a random field with fractional Levy motion statistics for the logarithm of hydraulic
conductivity (InK),and the possible non —homogeneous spatial distribution of the hydraulic conductivity was simulated,and the
DRASTIC method was used to evaluate groundwater vulnerability.The results show that the degree of change in the hydraulic
conductivity field generated by SRA is more severe than that of the conventional ordinary Kriging method,and it is more in line
with the characteristics of complex distributed non-stationary random fields. The groundwater vulnerability assessment established on
this basis is more in line with objective facts,which enriches and develops theories and methods in using stochastic theory to solve

groundwater environmental problems.

Key words: groundwater vulnerability assessment;aquifer heterogeneity ;random theory ; hydraulic conductivity



