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Measurement and influencing factors for water resources utilization efficiency in
water receiving area of the Bailong River Diversion Project

MU Yunxiao, CHENG Yufei, WANG Junde
(Gansu Academy for Water Conservancy, Lanzhou 730000, China)

Abstract: The super-efficiency slack-based measure (SBM) model considering unexpected output was used to measure the water
resources utilization efficiency of 20 counties and districts in the water receiving area of the Bailong River Diversion Project in Gansu
Province from 2011 to 2020. The Tobit model was used to analyze the main influencing factors of water resources utilization efficiency.
The results show that the economic efficiency of water resources in the receiving area shows a downward trend, while the utilization
environment and green efficiency of water resources exhibit a steady upward trend. Water use factors, economic level, industrial
structure, and water resources endowment promote the economic efficiency of water resources utilization, while urbanization level
inhibits the economic efficiency of water resources utilization. Urbanization level has a positive effect on the environmental efficiency of
water resources utilization, while industrial structure and water resources endowment have negative effects on the environmental
efficiency of water resources utilization. Industrial structure and water resources endowment inhibit the green efficiency of water
resources utilization. On the whole, the green efficiency of water resources utilization is greater than the environmental efficiency, and
the economic efficiency ranks last; the level of water resources utilization efficiency in the water receiving area is not high from 2011 to
2020. Therefore, the water receiving area needs to optimize the industrial structure, and neighboring counties and districts can
strengthen regional cooperation to narrow the differences.

Key words: the Bailong River Diversion Project; water receiving area in Gansu Province; efficiency of water resources utilization;
SBM model ; Tobit model
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Table 1 Evaluation index system of social development level
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Table 2 Evaluation index system of water resources utilization efficiency in water receiving

area of the Bailong River Diversion Project
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Table 3 Water resources utilization efficiency of counties and districts in water receiving area in different years

A K 2011 4 2016 4 2020 4 EHIE
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ZMIX 0.943  0.750  0.796  1.046  1.062  1.041  0.412  0.488  0.482  0.637  0.585 0.594
FRIX 1.091 1.125  1.136  1.169  1.160  1.166  0.309  0.282  0.270  0.835  0.826 0.824
Ha B 0.274  0.184  1.010  0.557 1.064 1.057  0.260  0.496  0.687  0.309  0.536 0.798
vIIE:! 0.276  0.186  0.351  0.450  0.692  0.642  0.210  0.423  0.543  0.269  0.440 0. 540
KR 0.281  0.189  0.330  0.528  1.013  1.009  0.254  0.336  0.662  0.326  0.536 0. 660
?&%{'I = 0.242  0.162  0.438  0.394  0.654  0.691  0.207 0.490  0.762  0.252  0.507 0.750
SRR
IR X 0.358  0.239  0.265  0.560  0.438  0.419  0.329  0.266  0.259  0.375  0.278 0.287
REH 0.361  0.241 1.022  0.516  1.045  1.196  0.239  0.402  1.161  0.333  0.521 1.103
BN 0.396  0.264  0.468  0.522  0.698  0.716  0.268  1.019  1.272  0.341  0.405 0.683
SHEE 0.435  0.291 1.117  0.480  0.426  1.128  0.429  0.390  1.130  0.415  0.343 1.126
JETRE 0.296  0.198  0.429  0.467  0.453  0.565  0.337  1.155  1.098  0.323  0.368 0.546
i) 0.445  0.297 0.396  0.368  0.278  0.495  0.387  0.295  0.487  0.352  0.254 0.424
PHIEIX 0.649  0.437  0.442  0.759 1.038  1.025 0.695 1.079  1.051  0.718  0.903 0.874
P B 1.006  1.006  1.005 0.761  0.713  0.672  0.381  0.338  0.348  0.629  0.573 0.578
R L 0.287  0.192  0.269  0.405  0.498  0.469  0.334  0.314  0.291  0.326  0.291 0.311
T " 0.180  0.121  0.153  0.330  0.364  0.334  0.217  0.191  0.205 0.239  0.234 0.256
ETH 0.172  0.115  0.253  0.335  0.463  0.712  0.243  0.248  1.032  0.238  0.233 0.775
BIKE 0.387  0.260  0.422  0.570  0.519  0.645  0.515  0.463  0.671  0.496  0.410 0.590
RILEzS 1.801 1.927 2,723 1.329  1.186  1.178  1.478  1.251 1.429  1.567  1.422 1.754
A 0.281  0.188  0.242  0.589  0.584  0.509  0.496  0.640  0.611  0.497  0.490 0.475
FHME 0.508  0.419  0.663 0.607  0.717  0.783  0.400  0.528  0.723  0.474  0.508 0. 697
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Fig.3 Spatial and temporal change of economic efficiency of water resources utilization in water receiving area
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Fig.4 Spatial and temporal change of environmental efficiency of water resources utilization in water receiving area
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Table 5 Tobit regression results
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