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Assessment of Water Resources Vulnerability in Guiyang City

from 2000 to 2015 under Changing Environment
MU Jin, ZHAO Cui-wei
(School of Geography and Environmental Science , Guizhou Normal University, Guiyang 550001, China)

Abstract ; The vulnerability of water resources in Guiyang City in 2000-2015 was evaluated using Analytic Hierarchy
Process (AHP) in GIS platform. An index system in aspects of exposure, sensitivity, and adaptability for the eval-
uation was established. Research findings suggest that the vulnerability of water resources in Guiyang City differed
remarkably in spatial scale, with vulnerability intensifying and also weakening coexisted. From 2000 to 2015, the
vulnerability developed from being high in the middle and south and low in surrounding areas towards low in the
north while high in the south. In Yunyan district, Nanming district, Baiyun district, Wudang district, Guanshan
Lake district and Huaxi district, the vulnerability of water resources has intensified evidently, among which Guans-
han Lake district, Huaxi district and Wudang district witnessed the most remarkable changes. In Qingzhen city, Xi-
uwen county, Xifeng county, and Kaiyang county, the vulnerability of water resources mostly weakened. The results
offer reference for the sustainable and healthy development of social economy and the rational utilization of water re-

sources in Guiyang.
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alytic hierarchy process
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Table 1 Definitions of key parameters of vulnerability
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Table 2 Criteria of vulnerability assessment for water resource system in changing circumstances
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Table 3 Weight distribution results after optimization
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Fig.1 Vulnerability levels of water resource in
Guiyang city from 2000 to 2015
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Table 4 Area of each vulnerability level from
2000 to 2015
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Ry 3 857 47.86 3598 44.64
Hh G555 2119 26.29 2 555 31.71
HE NG 138 1.80 487 6.04
G 55 79 0.89 183 2.27

T 551 2010 4F 2015 4F
PR mRvkm? HBV/%  WRBVKm®  HO/%
T M 5 1522 18.88 4397 55.08
Ry 4197 52.08 1059 13.26
o e 59 2020 25.07 1597 20.01
TS 167 2.07 645 8.09
R W 55 153 1.90 284 3.56

MIEL 1 FI5 4 0T LA WA [R) AR 00 45 e 55 P Al
ROL, K GEWUSE 5 25 [0 22 57 LU A 25 0 IR AR
B, KB USE 55 P 5 AR 58 AT, g 55 142 [ 23 Af
%R B < PR e EL R AR B AL S R R
ZH BRI -

(1)2000—2015 4, 53 BH T 7K B Y5t ol € i 55 1 B
AN 2 531 km?® , BT RS L U ASD, B0 I 5 1

FRG A F AR ) AE SR P 5B X4 R, BT B 55 1)
FEABSE TN T 31.92% 5 54 B Jfe 55 1 B 202 798 km®, £
BERIAE AL VU rp A AR R AR A B )
ARV, FAR BL 51 3% 3] T 34.60% ;5 v B G 55 1o FH 0 20
522 km®, B T R AR FE A BT I RAAR A X
R IR AR D, 8N L R B T 6.28% ; T
JE s 55 1 BRI 507 km®, = LIRS B
R IGIN, 80 b A5 306,29 % 5 B 32 e 55 10 AR 3
205 km® , FEBLAEZR R 4 DR (0 18 o R M
5595570 S W BE I 55, 1 B0 A B MG 59 Y T R #
2.67%,

(2)2000—2005 4, 5t BH 7 7K 5% U5 ok 2 e 555 1D
FRUdi/b 630 km?® , JH o R 0 X33 B A kg B A, Dk 2
TETAR (5 7.82% ;4 B Jf 55 i /0 260 km®, Horp Bk T R
P DX ISR 43 E AR G 5 2 7 S R R e 5 LA A, ik
DX SR HE IR — i i EE i, U EL B3R 31)3.229%
FEF A A W S 0 2 S X 3 v s 5% o AR
437 km® | 4% X SR A0 AT &2 43 A FR B, 8 9]k
35.42% , v 32 I e 58 1 1) A A IX 4l 5 o R I 55
T AN 349 km®, 30 HE )35 $14.33% , b R B
S WY i f2 A A DXl 5 A B i 255 T AR i 104
km? SRR (5 1.38% , 2 BAE g 35030 43 L M
5555 70 AR FE I o

(3)2005—2010 4, 5 BH T 7K 5% Y5 ok 5 g 553
RGN 285 km® | 38 i1 HE 5134 303.54% , Horp 8%
UAE ARG LA B VY R A & AL 4 A 5 8 M 553 1o A
B4 599 km? , 33 i 1hi AU 5 7.44% , AP 4% X I AR
A PTAEAL, Fe AR 58 A 2 AU EB 4 Hh o B R
Jife 55 2 7 St 55 5 v R MG 5 1T B 535 k',
/0 He A9 35 31)6.64% , v 3R BB O 5% 10 ) J2 AL
DX 4 e v B2 i 5 2 700 Ay B I 55 5 L M 5% T
BUR> 320 km®, Bk T P A T A NAN, ALK
AW S 0L U L 1538 3 3.97 %o 5 A5 JEE e 55 1T AR
Ukb 30 km®, (5 LA L H0.37% , EEERBLLE
T B R e 55 A A B A Sy T RS

(4)2010—2015 4, 5% FH T 7K 5% U5 ok 158 g 55
TN 2 875 km®, B0 )35 1036.20% , 32 B 3K
BUAE 1 AR L v AU 3 A P DX I i, Hrp AR R
Sy TR K R I 5 T AR 3138 km?, b
T AL 51]38.82% , 45 X I AR A B S 42 4k v B2 Jifa 55
TR > 423 km? , HL A BR T H AR A BT 4 0 LA
A, ALFRFGFR AR I B 2 3 AR, 92D LA
R TR A 5.06% 5 7 BE Jf 55 1A AL i 478 km?, 2
BEFRIUAE T R R A & AL B3 AR, 3 0 b g5 it
T6.00% ; 1% 52 ifs 55 T AL B 131 ke, 38 0 LE 9] 3



16

K LR IR I AR 2019 4

F T 1.66% , B F I AE th &84 2 & e A R g
55 78 SR BE T 55 o

32 HREWEBRE

M3 LAY L, L R] LA 5 B 45 X B
(7i7) AK B IRME s AL A AR B, H-F BBOURA R AR 43 451X

& 7k B3 IR Bl 55 14

ELO) Mess ki AU L, i3k s s .

TR 5 nf LR
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Table 5 Area and proportion of each vulnerability level of water resources in districts and counties of Guiyang city
K ‘ Hfgg%ﬁ 2000 4 2005 4F 2010 4F 2015 4F
MR R km? 45l % Ti AL/ km? o f5il/ % T A/ km? Ll % T AL/ km? L A5l %
T i 55 0.59 0.67 0 0 0 0 0 0
2RI 19.88 22.75 16.29 18.60 12.70 14.48 0 0
ZHIX o R 55 11.87 13.58 10.52 12.00 19.30 22.00 0.09 0.10
R 39.11 44.76 7.03 8.02 2.94 3.35 0.07 0.08
e e 55 15.94 18.24 53.78 61.38 52.80 60.17 86.59 99.82
a0 e 25.20 12.81 0.18 0.09 0.18 0.09 0 0
BN 29.03 14.76 52.59 26.76 52.64 26.78 0 0
X o R s 55 53.91 27.42 49.14 25.00 55.17 28.07 0.12 0.06
NS 42.40 21.57 11.99 6.10 36.00 18.31 0.07 0.04
R I 55 46.08 23.44 82.65 42.05 52.59 26.75 196.95 99.90
TR 55 524.54 56.11 5.19 0.56 5.20 0.56 0.03 0.00
TR S 36.48 3.90 558.61 60.35 568.33 61.49 0.05 0.01
TR o R 55 312.02 33.38 268.66 29.03 288.81 31.25 499.91 54.13
Gy o] 44.96 4.81 58.30 6.30 25.86 2.80 423.45 45.85
e B s 55 16.87 1.80 34.82 3.76 36.04 3.90 0.13 0.01
T s 55 7.11 1.02 6.09 0.86 6.29 0.89 0.16 0.02
RS 515.93 73.77 476.82 67.38 526.20 74.52 0.26 0.04
1334 % o R s 55 164.50 23.52 201.18 28.43 160.65 22.75 664.60 96.24
S 11.54 1.65 11.79 1.67 1.45 0.20 25.39 3.68
R I 55 0.26 0.04 11.75 1.66 11.57 1.64 0.13 0.02
10 5 1.10 0.39 0.99 0.35 0.08 0.03 0.07 0.02
2R 55 175.73 62.44 176.47 62.08 19.50 6.94 1.00 0.36
S o B 5 55 104.63 37.17 106.00 37.29 163.21 58.08 210.81 76.37
R 0 0 0.81 0.28 98.22 34.95 64.15 23.24
e s 55 0 0 0 0 0 0 0.02 0.01
TP s 55 12.21 3.99 0.01 0.00 7.60 2.46 0.11 0.04
RIS 199.59 65.18 181.29 58.72 185.69 60.18 0.04 0.01
FUNITRES RS 94.43 30.83 107.61 34.85 113.30 36.72 168.25 56.04
HIEMT 0 0 19.86 6.43 1.99 0.64 131.77 43.89
B B 55 0 0 0 0 0 0 0.05 0.02
R s 55 50.37 3.67 0 0 45.23 3.27 856.98 62.98
2R 55 789.44 57.54 726.39 52.56 857.89 62.11 460.81 33.87
T o s 5 532.26 38.79 617.72 44.70 478.22 34.62 42.74 3.14
a5 0 0 37.91 2.74 0 0 0.11 0.01
4 s 55 0 0 0 0 0 0 0 0
T s 55 13.03 1.21 6.51 0.60 12.78 1.17 765.02 71.36
BRRE S 681.49 63.02 583.48 53.50 750.65 68.86 306.90 28.63
Bk o B 5 55 386.82 35.77 470.43 43.13 326.18 29.92 0.15 0.01
HEMT 0 0 30.23 2.77 0.55 0.05 0.02 0.00
e P s 55 0 0 0 0 0 0 0 0
T s 55 13.18 1.34 0.10 0.01 0.10 0.01 710.73 71.26
NS 545.11 55.28 16.00 1.63 592.37 59.64 276.53 27.72
B EL e R s 55 427.85 43.38 668.85 67.96 400.71 40.35 10.15 1.02
GigLgkE 0 0 299.19 30.40 0 0 0 0
e s 55 0 0 0 0 0 0 0 0
EEIEES 1 218.67 57.66 1217.92 58.20 1 444.54 69.12 2 062.35 99.37
R IET 864.31 40.89 810.06 38.71 631.02 30.19 12.80 0.62
TR E o i 55 30.71 1.45 54.89 2.62 14.45 0.69 0.15 0.01
GigLgEE 0 0 9.90 0.47 0 0 0 0
e s 55 0 0 0 0 0 0 0 0
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