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Fig.1 Model framework for underground drinking water
sources safety assessment based on DPSIR
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Tablel Expert scores and test results of underground drinking water sources safety evaluation indicators (31 primary selection indicators)
HEN TRGMHEZ AT it
WEE (S5 MEE@4Y) ®HEQGHH —MEH) RFEB(14)  Ee 8 14
aFRE 4 3 5 1 0 377 103 027
W 1 i&ﬁk%béﬁffﬁfé&z * 4 7 4 0 0 400 057 0.4
2 E A 2 3 6 3 1 313 127 040
3 ANAEREE 3 6 3 3 0 360 111 031
b F&4 4 7 2 0 0 415 047 0.1
4 NBH A3 K& 3 6 6 0 0 380 060 0.16
5 NHETE TS K HERL 2 5 6 2 0 347 084 024
FEHRG 6 TAbEK (%) Hem 6 4 3 2 0 393 121 031
7 BAAL TR A 2 AN it 4 5 3 2 1 3.60 154 043
8 JEE L K i * 2 6 4 2 1 340 126 037
9 15 YL R BUR * 4 6 3 2 0 380  1.03 027
cFES 11 1 1 0 0 477 036 008
10 DB 7KGHE R AR B 8 2 5 0 0 420 089 021
11 7K Hi b 7K AT RASAR 7 4 2 2 0 407 121 030
12 7K Hbh 7K IR 8 6 1 0 0 447 041  0.09
RERGE 13 H T KRB * 7 6 1 1 0 427 078 0.8
14 7K ALK SFRAR DL 10 4 1 0 0 460 040 0.09
15 7K P55 YR 8 7 0 0 0 453 027 006
16 /K IEHL BT 15 PERE 3 10 1 1 0 400 057 0.14
17 FEHE R % 7 5 2 1 0 420 089 021
dFRE% 4 7 0 2 0 400 1.00 025
18 M Nk AR fk 3 4 3 4 1 327 164 050
19 Hb 1 BT 0 7 5 2 1 320 089 028
20 SRR I R R 2 5 6 1 1 340 111 033
HMARGE 21 SKBHTRE 6 5 2 2 0 400 114 029
22 SRR = 3 5 4 2 1 347 141 041
23 HIFIBFAIIR 4 6 3 2 0 380  1.03 027
24 b 7K BT IR 5 5 3 1 1 380 146 038
25 ARG A 5 5 3 1 1 380 146 038
e FRE 5 5 1 1 1 392 158 040
26 KBRS IEALL 7 4 3 1 0 413 098 024
27 M KRR * 2 5 6 1 1 340 111 033
WG 28 A HUKFI R 3 1 6 5 0 313 127 04
29 V5 KA HE R 6 3 5 1 0 393 1.07 027
30 PR X K- 8 5 2 0 0 440 054 0.2
31 I GE 7 4 3 1 0 413 098 024
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Table2 Weight, composite index and safety calculation results

w L HitrIz s R bR O M 2
IR T ARHM R 0.0303 20 10~50x10*m¥km*- a 0.25
e 0.088 JNEE 35S 0.0577 1048 100~2000 A/km? 0.5 041
NI H R K% U 0.0314 220 100~1000m¥ A 0.13
FEH NI KHE S R 0.0591 40.16 7.44~74.8mY \ +a 0.51
e 0257 Toall Bk HEw o 0.1028 24 2.01~24.58m/J7 TG 0.03 033
LT ARAR 2 AR T 0.0637 0.01 0.002~0.054t/hm? 0.85
TR K TR 0.0831 0.85 0.85~1.30 1
H R KA R 0.0464 40 0~50m 0.2
RE 0.339 TR 7K JBER 0.1363 0.8 0.8~7.2 1 0.77
X — 0.67
JKIEH 15 M BE 0.0268 2 0~5 0.6
TR 5% 0.0464 0.2 0.05~0.5 0.33
R ARAAE AL 0.0257 0.5 0~1 m/a 0.5
A TOKIZB TR 0.0697 0.5 0~0.5 1
Y 018 T K AR XU 0.0423 1.1x10° 1x107~5x107 1 09
ISR K A T 0.0423 80 0~90 0.89
IKBEE AL 0.0511 4 1.5~4 1
EINEREN 0.136 TR KR 0.0338 0.88 0.30~0.90 0.97 0.9
W T RE ) 0.0511 4 1~5 0.75
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Study on the Safety Assessment Index System of Underground Drinking Water Sources
Based on the DPSIR Model: A Case Study of Shallow Aquifer in the Hutuo River Plain

CHEN Ke'?, HAO Qichen?, SHAO Jingli', QIAN Yong?, CUI Yali', ZHANG Qiulan'
(1. China University of Geosciences (Beijing), Beijing 100083, China; 2. The Institute of Hydrogeology and Environment Geology,

Chinese Academy of Geological Sciences, Shijiazhuang 050061, China)

Abstract: In order to systematically and objectively assessment the safety of underground drinking water sources, preliminary index
were established based on the ‘Driving force—Pressure—State—Impact—Response’ (DPSIR) framework, and then the Delphi method
was used to choose and rationality test, using the analytic hierarchy process to determine the indicator weights and the
comprehensive assessment index was built for the safety assessment of groundwater drinking water sources. Taking the drinking
water source in the shallow aquifer of the Hutuo River plain as an example, the safety assessment indexes include 5 criterion
layers and 18 indexes. The case study shows that the pressure subsystem and the state subsystem of the criterion layer occupy
high weights, 0.257 and 0.339 respectively. the degree of the safety for the groundwater sources in the Hutuo river plain is 0.67,
which is at a relatively safe level, but very close to the alert value (0.4—0.6). Through the case study, it can be concluded that the
selected indexes have certain practicability, which can provide a reference for evaluating the safety status and risks of drinking
water sources in the shallow aquifer.

Key words: DPSIR model; groundwater source; expert consultation; safety assessment



