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Tab.3 The evaluation results

B ih 3% FiE g3 g 2EY

IR — ; ; ; ;
cC k¥ C K¥ C k¥ C KF C k¥ ¥

2011 0.489 HUF 0.493 AP 0.377 AP 0.270 P 0.264 2 0.298
2012 0.533 #%4F 0.522 U 0.362 AP 0.296 % 0.242 B 0.307
2013 0.587 HF 0.479 BF 0.371 EAF 0.315 —f 0.291 % 0.316
2014 0.598 Bl 0.451 BlE 0.406 i 0.293 EE 0.353 4 0.339
2015 0.623 H4F 0.423 A 0.397 A 0.304 EE 0.364 EI 0.359

0

0

0

0

0
0

2016 0.665 #HF 0.420 %hF 0.416 A 0.324 #E 0.372 HE 0.390

2017 0.670 #ZU4F 0.433 FUF 0.451 AP 0.360 % 0.370 #HE 0.413

2018 0.656 #4F 0.438 —ff 0.455 4 0.339 % 0,417 BFE 0.440

2019 0.714 B4 0.473 AF 0.495 EAF 0.371 FE 0.414 HE 0.466

2020 0.758 BIF 0.465 B 0.532 EHF 0.358 B 0.400 B 0.516

FH)0.629 EIF 0.460 EUF 0.426 FUF 0.323 EE 0.349 EHFE 0.384

—=— B e i A FR -v Rl

- 0 =BV

=
-
T

i

BN EC

0.
0.3
0.2 . . . . .
2012 2014 2016 2018 2020
Fi
B1 HXMEELER
Fig.1 Relative closeness results
-7 9. 629
0.6
my 0.5 0.460 o
. 4 - 0.384
9 0.323 0.349
Iny 0.3
Bro.2
0.1
0.0 = — P2 5 =
25 this N b3 o0 =EBEYY

X8
B2 THAKLEMELE
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Spatial-temporal Analysis of Water Use Efficiency in

Central Yunnan Urban Agglomeration

RONG Yi, ZOU Jin, LI Yang, ZHOU Qi-bin, LIU An-you, HE Xiao
(Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In order to evaluate the water use efficiency of the central Yunnan urban agglomeration accurately, 14 indi-
cators were selected from five aspects of comprehensive, industrial, agricultural, living and ecological water use, and the
evaluation index system was constructed. The subjective weights were obtained by analytic hierarchy process. The entro-
py weight method was used to determine objective weights. The game theory method was adopted to get the combination
weight. The TOPSIS evaluation model was established to calculate the relative closeness degree of water use efficiency
and the closeness degree of each criterion layer in central Yunnan urban agglomeration from 2011 to 2020, and the nation-
al average data was added to the evaluation sample as the criterion for judging the results. The results show that in terms
of spatial distribution, Kunming has the highest water use efficiency, followed by Qujing and Yuxi, both of which are at
a good level, and Honghe and Chuxiong have the lowest water use efficiency, both of which are lower than the national
average water use efficiency, at a poor level; In terms of time series, except for Qujing City, the overall water use effi-
ciency shows an upward trend. Qujing City shows a downward trend before 2016 and slowly recovers in 2016. By analy-
zing the causes of the changes, this paper put forward the shortcomings of water use efficiency in each city, which can
provide reference for improving water use structure and water use efficiency in central Yunnan urban agglomeration.

Key words: central Yunnan urban agglomeration; water use efficiency; game theory weights; TOPSIS model





