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Evaluation of water resources in Hubei Province based on DPSIR-fuzzy set pair model
LIU Junlong' ,CHEN Jin', YUAN Zhe' , XU Jijun', TIAN Chengwei’ , MIAO Henglu®
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3. Research Institute of Pastoral Water Conservancy .Ministry of Water Resources , Huhehaote 010020, China)
Abstract: To reasonably evaluate the water resource state in Hubei Province, based on the systematical consideration of char-
acteristics and actual situation of water resources in Hubei Province, following the principles of representative, scientific, op-
erational and systematic index system construction, we have built the water resource evaluation index system of the Hubei
Province on the basis of the Driving Force-Pressure-State-Impact-Response (DPSIR) concept framework, established a wa-
ter resource evaluation model by combining the entropy weight method with the fuzzy set pair analysis method and conduc-
ted quantitative evaluations of the water resource states from 2008 to 2016. The results have show: The water resource sta-
tus in Hubei Province shows a trend of fluctuating increase from 2008 to 2016, which shows that the water resources in
Hubei Province is in good condition; From the DPSIR evaluation results of water resources, we can see that the impact of
water resources and the response of water resources are the most important factors affecting water resources condition in

Hubei Province.
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Tab. 1 Water resources evaluation indicators and their implications
HF)2 E L= Febrer X WE  AURE  FREGE
A¥J GDP Dy /76(—) FORGVE R RARBUS K GE IR 48K 5) 0. 057 0.188
NAERE Dy/ (N« km?) (—) FOR N O REBREXK IR 29K 0. 045 0. 149
W f(D) YRR Ds/ % (—) TR X S8 K Jr X K W R 22 4 G Bk B 0. 069 0. 228 0. 304
FEME TR 7 W R R BLEL B D/ %6 () Fn ML K SRR KGR 4 4 IR B 0. 069 0. 226
GDP fy4FHK 3 Ds/ %0 (—) FORGVE R R EE X KGR 48K 5 0. 064 0. 209
J7 76 GDP /K Py /m? (—) TGV R SRR K GERBCR I 0,047 0. 222
T LA = {E K P2 /m? (—) Form Tl /K BB (19 6 7 0. 048 0. 231
JEJ1(P) B ‘ , - o 0. 210
T e K Ps/m? (—) FrR AL KR K G IR 1 ) 0. 053 0. 253
WL BRI P/ (kg » hm?)(—)  FERAOl A 7= XK I T 1 ) 0.062  0.294
ARG Si/m® (+) FRIK NSRS 0.107 0. 503
RS A A 0.213
AN AR PR S/ (7 m3 « km2) (+)  FTRAKE T HEPIRZS 0.106 0. 497
ol FRBER L/ % (=) LR LMD B FE R 0. 040 0. 288
R (D PR 2K FRIRE AT B T/ %6 (—) PR Xt NG K 5% 0. 058 0.412 0. 140
PRI EAOK R MESE O b 15/ %60 (—) ETNOR=s-E i R ApA ] 0. 042 0. 301
KRB RFE R/ %6 (—) TR KCRE YRR 2 4 1 I i 0.072 0. 544
M 13z (R) B o ] 0.132
SRS R/ % () FR T R G IR IR AR 0. 060 0. 456
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Tab. 2 Evaluation grade of water resources in Hubei Province
HF)2 TbR2 & b I 548 4 VN N
D, <2 000 2 000~5 000 5 000~8 000 8 000~12 000 =12 000
D, <400 400~800 800~2 000 2 000~5 000 =5 000
1R 1 (D) Ds <10 10~20 20~30 30~50 =50
D, =45 25~45 22~25 20~22 <20
Ds <3 3~5 5~8 8~10 >10
P <300 300~600 600~1 000 1 000~1 500 1 500
P, <200 200~400 400~600 600~1 000 =1 000
FEH(P)
P, <500 500~1 000 1 000~1 500 1 500~2 000 =2 000
P, <100 100~250 250~400 400~500 =500
S >3 000 3 000~1 500 1 500~800 500~800 <500
RECS)
Sy =200 200~150 150~100 100~50 <50
L <2.75 2. 75~17.50 7.50~16. 25 16. 25~23. 30 >23. 30
(D I 0.01 0.01~0.08 0. 08~0. 85 0.85~2.38 >2.38
I 0.01 0.01~0. 64 0. 64~5. 98 5. 98~16. 66 ~16. 66
R <5 5~25 25~35 30~45 45
i v (R)
R, >45 40~45 35~40 30~35 <30
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Tab. 3 Linkage degree of various indicators in Hubei Province in 2016

IR B B Bs B Bs
pCap) 0 0 0 0 1
) 1 0 0 0 0
2y 0 0 0 0 1
p(x) 0,204 0.796 0 0 0
u(as) 0 0. 89 0. 106 0 0
u(g) 1 0 0 0 0
— ) 1 0 0 0 0
(g 1 0 0 0 0
(e 0 0 0. 255 0. 745 0
p(x)  0.403 0,597 0 0 0
uCe) 0 0 0.112 0. 888 0
p(a1) 1 0 0 0 0
w(ary) 0 0 0. 369 1.118 0
e 0 0 0. 664 0. 336 0
ad 3 0 0.578 0. 422 0 0
u(rg) 0 0 0 0 1
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Tab. 4 Linkage degree( f,)and hk value of comprehensive evaluation of water resources in Hubei Province from 2008 to 2016

AEpy Al S VE S S5 h hs hs ha hs YRER
2008 0.31 0.19 0. 14 0.12 0. 24 0.31 0. 50 0. 65 0.76 1 B4
2009 0.23 0.12 0. 25 0. 22 0. 27 0.23 0. 36 0. 61 0. 83 1 e S22 4
2010 0.23 0. 24 0.18 0.14 0.21 0.23 0. 47 0. 65 0.79 1 e i 22 4
2011 0. 20 0.15 0. 14 0.13 0. 39 0. 20 0. 34 0. 48 0. 61 1 N
2012 0.21 0.15 0.15 0. 14 0.35 0.21 0. 36 0.51 0. 65 1 e 22 4
2013 0.19 0.17 0.13 0.11 0. 39 0.19 0. 36 0. 49 0. 61 1 N
2014 0. 24 0.16 0.13 0.10 0. 37 0. 24 0. 40 0.53 0. 63 1 I 22 4
2015 0. 32 0. 20 0.13 0. 08 0.27 0.32 0.52 0. 65 0.73 1 LGy
2016 0. 29 0. 22 0.11 0. 22 0.19 0. 29 0.51 0. 62 0. 84 1 LS
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Fig. 1 Water resources DPSIR evaluation level in Hubei Province from 2008 to 2016
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