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Coupled Coordination of Land and Water Use Efficiency in Huaihe
River Basin and Its Spatial and Temporal Divergence

He Gang, Zhang Shiyu, Bao Keyu, Yang Xia, Hou Xiaoyu
(School of Economics and Management s Anhui

University of Science and Technocology, Huainan, Anhui 232001, China)

Abstract: [ Objective] The utilization efficiency of land and water resources in the Huaihe River basin was
evaluated to clarify the degree of coupling and coordination between the two and their spatial differentiation
characteristics, in order to provide a theoretical reference for improving the utilization efficiency of land and
water resources and promoting the benign and coordinated development of land and water resources in the
basin. [ Methods ] The Super-SBM model was used to measure the land and water resource utilization efficiencies
of 30 cities in the Huaihe River basin. The coupling coordination degree model was constructed to discuss the
coordinated development of the two. The standard deviation ellipse and the Dagum Gini coefficient method
were used to analyze the spatial deviation degree and spatial differentiation source of the coupled coordination
degree. [ Results] @ During the study period, the utilization efficiency of land and water resources in the

Huaihe River basin showed a fluctuating upward trend, and the spatial heterogeneity was significant.
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@ From 2011 to 2014, the degree of coupling and coordination between the two factors was in the barely
coordinated stage. From 2015 to 2020, the degree of coupling and coordination was basically in the primary
coordination and intermediate coordination stage, both of which were dominated by the lag of water resource
utilization efficiency. A spatial pattern of “higher in the east and west, and lower in the middle” was gradually
presented. @ The coupling and coordination degree of land and water resource utilization efficiency in the
northwest and southeast cities of the Huaihe River basin increased rapidly, and there was a phenomenon of
strong and weak alternation. @ The overall difference of the coupling coordination degree between the two
showed a downward trend, and the spatial differentiation mainly came from the hypervariable density,
followed by regional differentiation. [ Conclusion] The utilization efficiencies of urban land resources and
water resources in the Huaihe River basin were not high, and the coupling coordination degree was also low.
Cities should strengthen the efficient and intensive use of water and land resources, improve the coupling
coordination degree between the two, and provide a decision-making basis for the implementation of differentiated
resource development strategies in various regions.

Keywords: land resources; water resources; coupled coordination; standard deviation ellipse; Dagum Gini

coefficient; Huaihe River basin
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Fig.1 Spatial distribution of coupling coordination degree of land and

water resources utilization efficiency in Huaihe River basin
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Table 5 Standard deviation ellipse parameters of coupling coordination degree of land and water

resources utilization efficiency in Huaihe River basin from 2011 to 2020

L AL TR

i Py e KAl km B /km L/ ()
2011 116°44'52"E 33°43'11"N 276.95 158.79 91.197
2012 116°48'03"E 33°43'15"N 279.50 157.61 91.591
2013 116°44'12"E 33°42'01"N 281.44 158.04 90.710
2014 116°46'14"E 33°42'49"N 282.73 158.39 91.735
2015 116°45'48"E 33°42'57"N 286.05 158.16 91.843
2016 116°44'43"E 33°43'06"N 289.57 158.09 92.139
2017 116°47"19"E 33°42'52"N 287.80 158.14 92.652
2018 116°52'37"E 33°41'32"N 287.40 159.26 93.184
2019 116°52'21"E 33°42'36"N 290.67 158.55 93.448
2020 116°50'57"E 33°41'52"N 289.32 157.83 93.128
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T3 b M K R VR R R ROCR AR G U R BEAE AR PG 7 B R TG AU SR e 7 1) B 3T R A B O G K A
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Fig.2 Standard deviation ellipse of coupling coordination degree of land and water

resources utilization efficiency in Huaihe River basin from 2011 to 2020
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Table 6 Decomposition results of Dagum Gini coefficient of coupling coordination degree between land and
water resources utilization efficiency in Huaihe River basin from 2011 to 2020
i e 75
2
20114 20124F  20134F 2014 4F  20154F 2016 4F  20174F 2018 4F 2019 4F 2020 4F
RN 0.068 0.067 0.068 0.060 0.059 0.062 0.058 0.054 0.057 0.060
T Bt 0.056 0.053 0.087 0.064 0.076 0.088 0.068 0.050 0.062 0.061
wmxp  KRE 0.071 0.062 0.068 0.072 0.066 0.057 0.073 0.063 0.049 0.071
ER LK 0.042 0.083 0.022 0.019 0.021 0.024 0.029 0.045 0.049 0.044
14 B 0.052 0.053 0.046 0.048 0.041 0.046 0.039 0.031 0.035 0.028
BT 0.069 0.059 0.081 0.071 0.073 0.077 0.072 0.059 0.058 0.070
R B VLA B 0.053 0.070 0.065 0.048 0.057 0.066 0.053 0.053 0.059 0.055
WX B IR B 0.060 0.055 0.075 0.060 0.067 0.076 0.060 0.047 0.056 0.052
ER O ORHETHE 0.073 0.076 0.061 0.058 0.049 0.042 0.055 0.057 0.057 0.067
TREB I ARE 0.068 0.059 0.063 0.066 0.060 0.054 0.062 0.054 0.051 0.062
B — IR E 0.059 0.076 0.038 0.037 0.033 0.036 0.035 0.042 0.045 0.040
" X N 0.015 0.017 0.016 0.014 0.014 0.015 0.015 0.013 0.013 0.014
;i% Ho X [ 0.034 0.008 0.024 0.017 0.010 0.014 0.007 0.016 0.021 0.018
i N
B A 0.020 0.043 0.029 0.029 0.035 0.032 0.036 0.025 0.022 0.029
i X N 21.46 24.63 23.19 23.12 24.16 24.40 24.98 24.01 23.65 23.39
;Eﬁ Ho X i) 49.28 12.13 35.06 28.67 16.55 23.40 12.57 29.07 37.17 29.45
S
R 29.26 63.24 41.76 48.21 59.29 52.20 62.46 46.92 39.18 47.16
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= .
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Fig.3 Overall Gini coefficient of coupling coordination degree of FANERESHAEHRANES
land and water resources utilization efficiency in Huaihe Fig.4 Intra-regional differences of coupling coordination degree of
River basin from 2011 to 2020 land and water resources utilization efficiency in Huaihe
. . N . River basin from 2011 to 2020
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Fig.5 Regional differences of coupling coordination degree of
and and water resources utilization efficiency in Huaihe

River basin from 2011 to 2020
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Fig.6 Spatial difference source of coupling coordination degree of
land and water resources utilization efficiency in Huaihe
River basin from 2011 to 2020
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