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Table 1 Evaluation criteria for overloading status of water

resources carrying capacity
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Fig. 1 Overloading status of water resources carrying capacity on ground water use (a), total water consumption (b),
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Fig. 2 Overloading status of water resources carrying capacity on ground water use (a), total water consumption (b),

aggregated evaluation (c¢) in 2016
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Fig. 3 Overloading status of water resources carrying capacity on ground water use (a), total water consumption (b),

aggregated evaluation (¢) in 2017
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Table 2 Water resources carrying capacity in various counties
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Table 3 Water resources carrying capacity in the scenario of improving agricultural water-saving efficiency
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Table 4 Water resources carrying capacity in the scenario of reducing arable irrigation area
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R T AR A 43 2K T (2000 4F) B T 61% , /K 3F
TRIHFERINT 1. 542 m’s K805 9 7 i pF L FE /K
AT A =R PR 6. 1R ATl S, A1
Al . Tk SRR, 208 4s 2 TR
18. 7918 . W AR A ke b iife ke K S5 A LA R =7 7K
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SEPR R PRI ER

(4) A2 A F=HRSRAT P T KT 1o Al J2:
SRR T M H A — KK, R K 5 IR A
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A (4404 m?) FE7KF, ol 35K 18K
TR AR T 2017 44 B HE R K A R R B0k 0. 58,
HRYE LSO AT, A MKHE H R ™ 4% I /K BE R A8 BR AR
(2020 43K 5 0. 6, 2030435 5] 0. 65) MK EK , 7F
PRAe A H I BURY R ARTHE T, skl i i A K
2020 4FK5 5K 3% LA I, 2030 4E 457K 10. 5% L I
(£3). Heoh, FAO T KRRk 3] 44 8 5 K
o, HPE AR R AR B L, 3 AT — oy
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Evaluation and advancement of water resources carrying capacity of
Zhangye Prefecture in Heihe River basin

WANG Penglong'*, SONG Xiaoyu', XU Bingxin'?, WANG Qinhua', WANG Bao'
(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In inland river basin in arid regions, water resource is the dominant factor for care of the environment
and economic developing. Carrying capacity is a sound basis for judging the coordinated development of water
resources and economic, social and ecological environment. The evaluation indicators are constructed from two
aspects, i. e. , overloading status and carrying capacity. The water resources carrying capacity in the counties of
Zhangye Prefecture in Heihe River basin is evaluated. The results show that: (1) In terms of overloading status,
the overloading status of total water consumption in Zhangye Prefecture overall had been improved form 2015 to
2017, but the total water consumption of Minle County was overloaded, and the overloading status of groundwa-
ter use of all counties was significantly improved, and groundwater over-exploitation had been effectively con-
trolled. Overall, from 2015 to 2017, the overloading status of water resources in Zhangye Prefecture had been
improved overall, from the overloading of four counties (Ganzhou, Linze, Gaotai, Minle) in 2015 to critical
overloading of the other four counties (Linze, Gaotai, Shandan, Sunan) in 2017, which reflected that the man-
agement of water resources utilization had been effective; (2) In terms of water resources carrying capacity, the
number of population with overload of water resources of all counties in the prefecture were all less than in the
2017 level, and the economic scale that can be carried by water resources in 2020 and 2030 will be about 90% of
2017; (3) according to the regional development plan, two scenarios of future water resources carrying capacity
improvement, i. e. , scenario of agricultural water-saving efficiency improvement and scenario of reduced arable
irrigation area, respectively, were proposed. Based on the above analyses, countermeasure for improving the
water resources carrying capacity in Zhangye Prefecture is suggested.

Key words: carrying capacity ; water quantity ; water resources; Heihe River basin; Zhangye Prefecture
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