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Abstract: Groundyater pollution risk assessment is an 1mp01,1'ant part of groundwaten pollution prevention andkontrol.. Taking groundywater in the plain area of BarkolYiwu
Bdsm as the research ob]eet the DRSTIW model was constfucted to ghaluate groundwater vulnerability. According td'the survey data of contaminated sites and land use types,
point ‘ﬁurr’e and ngn-point source pollations were cla%s1ﬁed and the groundwater po]lutlon load was evaluated. The primary value, ‘eConomic value, and ecological value of
gmundwater were conditlered to evaluate the functional valudof grount'{:vater Thegroundwater pollution risk assessment map was generated by using the map algebra function
of ArcGIS softwdre The ROC curve was used to verify the risk assessment results of groundwater pollution. The spatial distribution of cold and hot spots of groundwater
pollution risk was obtained by calculating the G index, and the change in hot spots was quantitatively analyzed by combining the center of gravity and standard deviation
ellipse. The results showed that the groundwater vulnerability was generally low. The gentle terrain slope, shallow groundwater depth, and strong aquifer permeability made it
easy for pollutants to enter the aquifer, resulting in high groundwater vulnerability in the northwest of Santanghu Town, the southeast of Dahongliuxia Township, and Kuisu
Town in Barkol County. The groundwater pollution load and groundwater functional value were generally low, whereas the point source and non-point source pollution caused
by industrial and agricultural production and life would increase the groundwater pollution load in local areas, and the human economic activities and habitat quality levels
would affect the distribution of high groundwater function value areas. Groundwater pollution risk was generally low; very high and high pollution risk areas only accounted for
6.8% of the study area, mainly distributed in Naomaohu Town and Yanchi Town of Yiwu County, Kuisu Town, Shirenzi Township, Huayuan Township of Barkol County, and
Hongshan Farm of Corps. The shallow groundwater depth, strong permeability of soil surface and vadose zone media, poor adsorption capacity, and concentrated distribution of
pollution sources made it easy for pollutants to migrate and enrich in these areas. Under the dual influence of high vulnerability and high pollution load of groundwater, the risk
of groundwater pollution in local areas increased. Affected by human activities, there was a certain spatial agglomeration of groundwater pollution risk, and the overall trend
was from northwest to southeast. The results of groundwater pollution risk assessment provided a scientific reference for the division of groundwater pollution prevention and
control areas.

Key words: groundwater; vulnerability; pollution load; functional value; pollution risk
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Fig. 1 Regional hydrogeological and spatial distribution of groundwater sampling sites
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Table 2 Comprehensive weights of each index

- H oK M T L SEE SR H KT REM
D R S T I W A P Q H E
AHP ¥ 0.381 0. 064 0. 101 0. 042 0.252 0. 160 0. 667 0.333 0.297 0.164 0.539
MR 0.292 0. 067 0.355 0.032 0.041 0.213 0.441 0.559 0. 350 0.453 0.197
ZERRGE 0.337 0. 066 0.228 0. 037 0. 146 0. 186 0.554 0. 446 0.323 0. 309 0. 368

1) AHP %558 i — MR 56, CR =0. 024 <0. 1

%3 DRSTIW & ZI5HRAEE RS
Table 3 Range and assignment for each index of the DRSTIW model

liiwax D/m Rx10*/m® - (km?-a) ~! N T/(°) 1 W/m®-d~!

1 >60 <5 — >30 — —
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3 40 ~ 50 — — — WE+ —

4 30 ~40 — g+ 10 ~20 — —

5 20 ~30 — WE+ — — 100 ~ 1 000

6 10 ~20 20 ~30 M+ 6~10 W Anfb —

7 6~10 — R+ — —

8 4-6 — Wit 4~6 o, wpE .r--rotffjgd

9 2-4 — s+ 74 | — | 4
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Fig. 2 Grade for each index of the DRSTIW model
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H T KBRS (Q) BT AR T (H) AP (B)

FlEi] i) fiedi i) T iy
v 1 0 ~4.297 1 0~0.1 1
v 2 4.297 ~16. 567 2 0.1~0.2 2
i 3 16. 567 ~37. 837 3 0.2~0.4 3
I 4 37.837 ~72. 169 4 0.4~0.6 4
I 5 72.169 ~175.08 5 0.6 ~0.81 5
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