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[ Abstract ]

was constructed. The combined weight of evaluation indexes was determined by analytic hierarchy process( AHP) and entropy weight

The evaluation index system covering three subsystems of water resources, economic society and ecological environment

method. The comprehensive evaluation of water resources carrying capacity in Gansu Province from 2010 to 2019 was carried out using
grey correlation technique for order preference by similarity to an ideal solution( TOPSIS) method, and the obstacle degree model was
used for diagnosis the main obstacle factors affecting the water resources carrying capacity in Gansu Province. The results show that the
overall water resources carrying capacity of Gansu Province is gradually increasing from 2010 to 2019, but it is still in the state of over-
load. The water resources subsystem has the greatest impact on the water resources carrying capacity of Gansu Province, among which
the water resources per capita and water production modulus are the main obstacle factors.
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Table 1 Comprehensive evaluation index system of water resources carrying capacity in Gansu Province
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Table 2 Classification standard of evaluation indexes
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Table 3 Initial evaluation index data

Ffy X/ (m® s AN X/ (7w ek ?) Xy /(7 m ckm72) Xy/mm X/ (Lo A7'ed ) Xg/m?

X;/(m® ™) Xg/m® Xo/%  Xyo/%

2010 994. 74 5.60 2.87 263. 90
2011 1 061.29 5.99 2.89 272.90
2012 1166. 57 6. 62 2.89 287.70
2013 1174.20 6. 67 2.86 297. 00
2014 890. 99 5.08 2.83 266. 70
2015 764.79 4.38 2.80 251.40
2016 802.91 4.61 2.78 270. 40
2017 1 069. 40 6.18 2.73 289.70
2018 1 345. 68 8.33 2. 64 347.20
2019 1 231. 00 7. 65 2.58 357.90

180 302. 65 89. 56 21.99 52.70 2.48
174 244.79 78. 89 13.72 50.59 2.43
170 217. 84 73.73 15.42 64.58 2.43
153 194. 62 58.87 11.56 51.43 1.46
155 176. 40 56. 40 9.38 70.83 1.49
150 175. 49 65.12 9.82 71.10 2.63
147 165. 48 64.47 9.30 60.76 3.48
150 151. 18 58.49 8.12 75.97 4.07
154 136. 20 47. 46 8.36 72.90 4.16
156 126. 00 38. 00 8.19 82.60 4.72
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Table 4 Combined weight of indexes

EELZD AHP LS AR
X, 0.284 3 0.106 5 0.195 4
X, 0.1729 0.119 7 0.146 3
X, 0. 106 8 0.073 9 0.090 3
X, 0.036 0 0.149 8 0.092 9
X; 0.114 3 0.080 3 0.097 3
X 0.057 1 0.062 4 0.059 8
X, 0.028 6 0.078 4 0.053 5
Xg 0.114 3 0.054 6 0.084 4
X, 0.057 1 0.140 6 0.098 9
Xy 0.028 6 0.1339 0.081 2

KA IEANA3 5 24. 4% F1 28. 3% ,SEHEIH B . B L
EHE T LUE KR T RS, 2018 2019 44K
P A BB AR XK R AR PR A B
AF AR K & H 2013 4R, — B AR E 7F
150 L/ -d Ze4y, Je B ARk s ST AP0k, Bl FH% 1
W25, /KSR VIR &, J7 ot GDP /K = A1 5 T

Tl SR 7K R B BB AR/ ) e, 2010—
2019 408 /04350 Sk 9. 28% F19.09% , W ¥ T
—ERTORGCR . L BRI, etk 7 Rgerh
AT WIITTHE B A S BT ] B4 6 R 3, o 7K B R 2%
TP SR A B AR

Ji76 GDP JE{5 /K HEc 78 2010—2014 4F [ i
W1 88.,2015—2019 4EFREAE 9 m® ZeA7; K I REIX K
JFRARARBR 2013 4F H BB FRIRE AT, B 1A L2 B I
e 2010—2019 4F A4z 25 BF 58 o 2 K
2.94% ,Hirr 2013 4 2014 4 A B 88 FH 7K R I
A AR 1.5% ,2017—2019 A SR M@ 340, A2 2536
SR A 4% B 9 B sh X PN &5 /A —E /Y
M, f LAl AR AR IR T AR G vh A R A
PR LXK B TR 2T PP 45 R BRI
4.3 [REEEETFIZE

I BRehT BEAS I, 1158 2010—2019 4FH 4 7K
BRR B A N AR B AR L, TH RS SRR 6
JItas o Al LAt BRe R J3E R 44 17 Y A 435 B 3 23 531 A

RS HEMGEE

Table 5 Relative closeness

Ay D} DS R} R E* E- AHXS ML C,
2010 0.977 8 0.116 4 0.568 0 0.989 5 0.3422 0.983 6 0.258 1
2011 0.955 6 0.137 6 0.574 0 0.970 6 0.355 8 0.963 1 0.269 8
2012 0.9389 0.158 7 0.5820 0.953 8 0.370 4 0. 946 4 0.281 3
2013 0.933 3 0.158 7 0.577 0 0.958 0 0.367 9 0.945 7 0.280 1
2014 0.966 7 0.1217 0.586 0 0.955 9 0.353 8 0.961 3 0.269 1
2015 0.983 3 0.116 4 0.589 0 0.958 0 0.3527 0.970 7 0.266 5
2016 0.9722 0.137 6 0.592 0 0.949 6 0.364 8 0.960 9 0.2752
2017 0.9222 0.195 8 0.614 0 0.910 8 0.404 9 0.916 5 0.306 4
2018 0.8722 0.243 4 0.620 0 0.886 7 0.4317 0.879 4 0.329 2
2019 0.883 3 0.243 4 0.6320 0.878 3 0.437 7 0.880 8 0.3320
I 24l Fqi 0.000 0 1.000 0 0.6320 0.878 3 0.816 0 0.439 1 0.650 1
T 2l FHE 0.527 8 0.523 8 1.000 0 0.577 1 0.7619 0.552'5 0.579 7
I 4% 546 0.811 1 0.254 0 0.718 0 0.7219 0.486 0 0.766 5 0.388 0
IV s 546 1. 000 0 0.074 1 0.616 0 0. 865 7 0.3450 0.932 8 0.270 0
Fz6 EMIERERE
Table 6 The obstacle degree of evaluation indexes
0 X X X X X Fﬁﬁ%g/%x X X X, X
1 2 3 4 5 6 7 8 9 10
2010 26.79 23.24 13.95 13. 00 4.56 3.19 2.79 4.27 4.50 3.72
2011 26. 62 23.36 14. 09 13.04 4.59 3.17 2.78 3.97 4. 60 3.78
2012 26.27 23.48 14.29 13.06 4.62 3.18 2.80 4.13 4.35 3.83
2013 26.21 23.46 14.31 12.95 4.51 3. 14 2.72 3.86 4.64 4.20
2014 27. 60 23.51 14.03 13.02 4.41 3.03 2.64 3.53 4.12 4.10
2015 28.20 23.52 13.92 13.07 4.34 3.01 2.67 3.56 4.08 3. 64
2016 28.15 23.62 14.03 12. 96 4.35 3.01 2.69 3.51 4.33 3.35
2017 27.24 23.89 14. 54 13.18 4.52 3.07 2.74 3.43 4.14 3.24
2018 26.17 23.95 15.09 12.95 4.71 3.12 2.74 3.60 4.35 3.31
2019 26.91 24.11 15. 08 12.78 4.72 3.07 2. 60 3.55 4.11 3.08
Sy 27.02 23.61 14.33 13.00 4.53 3.10 2.72 3.74 4.32 3.63
He 1 2 3 4 5 9 10 7 6 8
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