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water security are important basis for achieving a sustainable balance between water supply and
demand. Based on driving force-pressure-state-impact-response ( DPSIR) model, the water
security evaluation index system for Shaanxi, Gansu, Ningxia, Qinghai and Xinjiang was
constructed, the membership function, coupled coordination degree model and barrier degree
model were used to quantitatively study the dynamic changes and coordination development level
of water security in Shaanxi, Gansu, Ningxia, Qinghai and Xinjiang, and to identify the barrier
factors affecting the water security. The results show that the water security in Shaanxi, Gansu,
Ningxia, Qinghai and the Xinjiang show a trend of becoming better, and the water security in
Shaanxi and Qinghai is at the basic safety level, and that in Gansu, Ningxia and Xinjiang is at a
less safety level in 2018; the coupling coordination of water security subsystem is consistent with
the changes in water security, and the water security subsystem in Shaanxi is at an intermediate
level of coordination, that in Gansu, Qinghai, and Xinjiang is at a primary level of coordination,
and that in Ningxia is at a barely level of coordination in 2018; the growth rate of GDP,
proportion of tertiary industry growth, and urbanization rate are the main obstacle factors
affecting the status of water security in Shaanxi, Gansu, Ningxia, and Qinghai, while water

security in Xinjiang is mainly affected by water resources utilization rate, water resources per unit

2022 4

area, and urbanization rate.
Key words: water security; DPSIR model;
Shaanxi; Gansu; Ningxia; Qinghai; Xinjiang
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Table 1 Comprehensive Evaluation Index System of Water Security in Shaanxi, Gansu, Ningxia, Qinghai and Xinjiang
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Table 2 Classification of Water Security in Shaanxi,

Gansu, Ningxia, Qinghai and Xinjiang
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Table 4 Comprehensive Assessment of Water Security in Shaanxi, Gansu, Ningxia, Qinghai and Xinjiang
in 2005, 2010, 2015 and 2018
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Table S Evolutions of Water Security Coupling Coordination Degree in Shaanxi, Gansu, Ningxia, Qinghai and Xinjiang
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Table 6 Barrier Factors of Index Layer for Water Security in Shaanxi, Gansu, Ningxia, Qinghai and Xinjiang
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L RBAE W XK B IR SRR S aR . S =
7l X KGR AR B A BN e T iR HA R K
BRI AE T S PR IE 58 = 7l bl B R 8 5 K AR AL
i OB PR B [ B 2o PR 3R T ks S SOk B
V5 A5 DM R A K B8R S i b Z [ 1 R R A
FF 35 200U 1 B BE L 2018 A 5 i T HE K
42 A JRE R WA TR A K B R R T 3 L B T RRUK B

(] HF
R 2005 4¢ 2010 4 2015 4E 2018 4 2005 4 2010 4 2015 4 2018 4
HEF | Rk | RE6S | RS | RRE | RER | RO | ROER | RERS | REE | R | RRR | ROR | RO | RRES | RS | RR
B | /% | BF | B/ % | By | E/ % AP | /% | BF | E/ % | BF | /% | BF | E/ % BF | E/%
1 Cis 14.4 | Cus 22.4 C 15.1 C 14. 4 Cs 18.3 Cy 18.6 Cy 25.3 | Cir 29.5
2 Ciz 12.1 | Cn 16.5 Co 12.5 | Cis 13.4 | Cn 17.6 | Cn 17.9 | Cn 10.7 | Cis 26.6
3 Cn 10.2 | Cp 11.7 | Cio 11.9 | Cis 12.0 | Cis 11.6 | Cus 14.1 Cs 9.1 Cy 23.5
4 Cis 7.6 Cs 7.0 Cs 11.8 C, 11.5 | Crz 9.4 | Ci2 6.1 Cy 8.7 Cs 11.9
5 Ci7 6.6 | Cis 6.1 | Cis 9.6 | Cio 10.3 | Cig 6.2 | Cir 5.9 | Cir 7.7 Cs 3.5
Ll !
18 ¥5 2005 4F 2010 4F 2015 4F 2018 4E 2005 4F 2010 4F 2015 4F 2018 4F
HEP | medd | RE6S | RERAS | RERF | RER | WEAT | BEAT | REAS | RERS | RER | RERE | WE6 | BE6T | RE6S | RS | RER
W | /% | W | B/ % | BT | E/% | WF | /% | Wy | E/ % | WF | /% BT | B/ % | BF | E/%
1 Ci2 15.0 | Cuo 18.4 | Cuo 22.8 @ 29.8 Cy 11.6 Cy 16.7 Cy 18.8 | Cis 36.0
2 Cis 9.3 | Cis 14.7 Cs 15.2 | Cis 25.0 Cs 10. 8 Cs 14.3 | Ciz 17.9 | Cis 21.1
3 Cio 9.1 | Ci 10. 4 Cy 12.0 | Cis 22.7 C, 10.1 | Cus 11.7 Cs 14. 4 G 21.0
A Cn 8.4 Cs 9.2 | Cis 9.0 Cs 9.6 | Cis 9.2 | Cn 8.4 C 9.3 | Ca 8.4
5 Cis 7.3 Cy 5.9 | Cir 7.4 | Cis 6.9 | C 8.6 | Cp 7.9 | Cis 9.2 Cs 5.2
Ei=E 7N it
. 2005 4 2010 4 2015 4¢ 2018 4
i i 15 (R 7 FE B 13 / 2% s 1 [R5 7 R 5 13/ 0 R 1 IR 7 R B3 / 20 15 (5 7 Ry
1 Cn 12.2 Cny 16.9 Cio 13.3 Cio 14.9
2 Cy 11.7 Cy 15.9 C, 11.5 Cs 13.1
3 Cis 10.0 Cyz 10.7 Cui 10.7 Cis 12.9
4 Ci2 9.8 Cs 7.1 Cis 9.6 Cis 11.3
5 Ciy 7.5 Cs 6.3 Cs 9.5 Co 11.2
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P IR B = K e AR R
BEfs BE 43 9o 14, 996, 13.1%.12. 9%, 11. 3%,
11.2% , Bt pEfa Bl 63. 4% . Hrim A2 /K ¥ 5 &
2y 4 E- I 2 A% fH A T B K B R A [ A
L= AR | I R o [ B
K,

3 & iF

(D SR F P50 H A8 KK % 4 B 5 AR 4 1)
B, T 2018 4, BRVG FIT K AL T IA L 4
TRV T R R K i TR 2K

() RGETRGE A YRS K222k
FH—. 2018 48, PRV K % 2 F R G T rh 2 th
P HON H W HER K E 2T R TR, T
BOREAF RGEA TR M.

(3)GDP M % 25 = b K b kT e
SR MRETY CHON T E WKL 2 IR0
B4 DR -« B K 28 4 i 2 B A2 K G R R R A
AV 8 A RS-

SV A XA Dy b B RE IR AR M L 7R
BB HT Nz e o B H 5 Sk RE IR, R
VEAH T 25 R 2 0 2 0% [) B L ik B AR K D
FE LTG0 7 5 B PR R R L T R
FRIPGAC =6 09 1 BT U L R bR o R BT AR S
Al FEPEXT R T AL, A AR EW XA A F
145 N ) 7 SO T I 2R 3K P A M XA ok Kk
MIRLE I, 55 I R  B Xof 7K B 5L ) A A B S
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i DX K 5% I [ = 043 A AN 259 g ) A
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