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Fig.1 Flow chart of calculation of carrying capacity of regional water resources under the mode of dual

evolution of water resources

GDP
GDP
2020
GDP
(G
1 2020 (kg" )
Table 1  Expected output of main farm produce in 2020
385.0 18.0 6.0 35.0 15.0 140 35.0 35.0 15.0
420.0 25.0 12.0 40.0 20.0 180 40.0 40.0 20.0
2020 GDhP 1x10* GDP
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Table 2 Price relations among farm produce
0.1 0.2 0.5 10 0.3 2
6
2020 : "
(3
3 (10%)
Table 3 Expected output of farm produce of key areas in Northwest China (unit: 10%)

1995 730.6 99.3 49.3 288.7 272.2 121.0 114.4 52.2 49.9
2000 864.9 123.3 63.5 323.7 310.5 126.8 130.8 61.1 58.5
2010 985.3 161.6 83.7 372.0 366.7 130.8 154.8 77.8 74.5
2020 11184 179.9 105.5 425.9 440.3 1324 174.7 100.4 96.1
1995 203.7 22 13.1 0.0 83.3 38.1 19.0 13.4 13.8
2000 230.1 34 23.0 0.0 87.8 47.2 20.1 15.6 15.9
2010 279.2 43 28.1 0.0 91.7 54.3 23.8 19.0 19.3
2020 332.8 5.5 34.6 0.0 96.6 62.9 25.5 22.0 22.3
1995 250.1 0.0 5.6 41.0 77.0 12.8 11.7 14.8 17.2
2000 292.6 0.0 17.3 49.5 93.0 15.8 13.5 17.1 19.8
2010 371.9 0.0 224 62.9 122.8 214 16.4 20.8 24.1
2020 445.5 0.0 26.5 79.9 150.5 28.3 19.9 24.0 27.9
1995 605.9 3.9 18.9 0.0 229.3 10.2 169.4 60.9 25.0
2000 516.8 33 28.4 0.0 202.5 10.8 174.7 70.4 28.9
2010 755.9 52 35.9 0.0 268.4 11.9 182.5 85.5 35.1
2020 934.6 74 38.5 0.0 327.4 13.1 191.3 98.9 40.6
1995 11.1 0.0 0.6 0.0 0.0 0.5 0.6 2.3 2.3
2000 12.6 0.0 1.3 0.0 4.6 0.5 1.0 2.6 2.6
2010 19.0 0.0 1.9 0.0 9.0 0.6 1.5 32 32
2020 21.7 0.0 2.1 0.0 14.5 0.6 1.7 3.7 3.7
1995 18014 105.4 87.5 329.7 661.8 182.6 315.1 143.6 108.2
2000 1917.0 130.0 133.5 373.2 698.4 201.1 340.1 166.8 125.7
2010 2441.3 171.1 172.0 434.9 858.6 219.0 379.0 206.3 156.2
2020 2:923.0 192.8 2072 5058 110283 2873 41341 249:0 190.6
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4 2020
Table 4 Indexes of carrying capacity of water resources of key areas in Northwest China in 2020
10* 3 350 680 765 2 485 77 7 357
GDP 10/ 1.88 1.49 1.70 2.28 2.32 1.97
kg/ 354.7 489.5 582.2 376.1 283.3 397.3
kg/ 53.7 8.1 3.0 26.2
kg/ 31.5 50.9 34.6 15.5 26.7 28.1
kg/ 127.1 104.5 68.7
kg/ 1314 142.0 196.7 131.8 188.9 139.9
kg/ 39.5 92.6 36.9 53 8.3 323
kg/ 52.1 374 26.0 77.0 22.0 56.1
kg/ 30.0 324 314 39.8 47.8 33.9
kg/ 28.6 32.8 36.4 16.4 47.8 25.9
/km? 271 358 147 444 68 281
10* 3 000 506 651 2 480 77 6714
GDP 10t 7 2.10 2.00 2.00 2.28 2.31 2.15
kg/ 396.1 657.7 684.3 376.8 282.3 4353
kg/ 59.9 10.8 3.0 28.7
kg/ 35.2 68.4 40.7 15.5 26.6 30.9
kg/ 142.0 122.8 75.4
kg/ 146.8 190.8 231.2 132.0 188.3 153.3
kg/ 44.1 124.4 43.4 53 8.3 353
kg/ 58.2 50.3 30.6 77.2 21.9 61.5
kg/ 33.5 435 36.9 39.9 47.7 37.1
kg/ 32.0 44.1 42.8 16.4 47.7 28.4
/km? 222 266 125 443 68 246
10* 2 549 571 710 2 478 77 6 384
(1) 2020 5 6 384x10*
2.26x10* GDP 458kg
302ke  32.5kg 647k 39k  30kg
(2)
2020 2 550x10* 3 000x10*
2.1x10° GDP 39%6kg  60.0kg  35.2ke
(3)
2020
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(1]

(2]

(3]

[4]

[5]

[6]

(7]

400kg
(5)

53x10°hm’ 20x10*

(6)
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Study on carrying capacity of water resources in inland
arid zone of Northwest China

WANG Hao, QIN Da-yong, WANG Jian-hua, LI Ling-yue

(Department of Water Resources, China Institute of Water Resources and Hydropower

Research, Beijing 100044, China)
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Northwest China was quantitatively estimated based on the analysis of productivity of water
resources.In accordance with the characteristics of the fragile ecological system in the inland
arid zone,the main content,characteristics and influencing factors of carrying capacity of water
resources were firstly discussed,then the index system,flow chart of calculation and boundary
conditions of carrying capacity of water resources were proposed,and finally the productivity of
the water resources was analyzed and calculated.The study result indicated that on condition that
shortages of farm produce of the central Shaanxi plain and Qaidam Basin are compensated by
surplus of farm produce of Xinjiang,Hexi and Ningxia and shortages of industrial products of
Hexi and Ningxia are compensated by surplus of industrial products of Xinjiang,the central
Shaanxi plain and Qaidam Basin,in the target year 2020,an expected population of 63.84 million
can be supported in the key areas of Northwest China,and a wealthy living condition of per
capita 400 kg grain and RMB 20 000 yuan income can be ensured.

Key words: water resources; carrying capacity; index system; inland arid zone; productivity



