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Abstract: [ Objective ] The spatiotemporal characteristics and main driving factors of water supply and

demand for water conservation services in a river basin were explored in order to provide a scientific basis and

5 H #1 :2023-11-20 f&E B #:2024-02-06
BEITIE : F R A RBFIE L0 8 - 6 5 0 5k b 55 AR 45 A4 25 e A A e B FL 2 5 i g AL 1 AF 92 (31660140 , 1 #4154 3B b

K5 A B AT ATV A R 41 (31560150) 5 7174 27 w8 A A SCHt B 3 5 AF 78 J 3300 5 (2018-32) 5 YLPE 4 AR R IR
JEIH (QY20220084; JXYJY2023004); HARWIRH KM M E 4R AESHEPBEE TR RGN F R B X £ W H
(JXYJY2023004)
FE—1EH WS 1997 ), L O ILARA TR AL B L5 A, EZAF5 I R £ IR, Email: gmh17865133307@163.com,
BEEE ZEAQI72— . B QUE JIAE T FEEN BT AT, FENFE L AR RV . Email: caihsh@263.net.,



390 7K R E %44 B

reference for water resource management and optimal allocation, ecological security, and protection.
[ Methods] The supply and demand of water conservation services in the Raohe River basin study area were
quantitatively evaluated based on the InVEST model and multi-source data. A matching spatial relationship
between supply and demand of water conservation services was obtained according to the supply and demand
index, and the main driving factors of spatial heterogeneity of the supply and demand relationship of water
conservation services were further explored by using geographic detectors. [ Results] @ From 2005 to 2020,
both the supply and demand of water conservation services showed a trend of first increasing and then
decreasing, and the water conservation capacity of different land use types had significant differences, among
which the water conservation capacities of forest land and grassland were significantly higher than those of
cultivated land and urban and rural industrial and mining land. @ The spatial distribution of supply and
demand of water conservation services had obvious spatial heterogeneity and mismatch characteristics. The
matching deficit area of supply and demand of water conservation services was mainly located in Poyang,
Wannian County, Leping City, Changjiang, and Zhushan District in the west, while the surplus area was
located in Fuliang County in the north, and in Wuyuan County, Dexing City, and Yiyang County in the east.
® Among the natural factors, annual potential evaportanspiration, elevation and forest coverage rate were
the main factors affecting the supply and demand relationship of water conservation services. At the same
time, human factors such as the coverage rate of industrial and mining land and cultivated land in urban and
rural areas played a leading role. The interaction between natural factors and human factors aggravated the
imbalance between supply and demand of water conservation services. [ Conclusion ] There were challenges in
the optimization of supply and demand of water conservation services in the Raohe River basin. In the future,
the establishment of an ecological compensation mechanism should be accelerated in this area, the function of
forest water conservation should be optimized, the supply of water conservation services should be increased,
and the efficiency of water resource utilization should be increased. Efforts should be made to balance supply
and demand of regional water conservation services, and to promote the coordinated development of
ecological systems and socio-economic systems.

Keywords: water conservation services; supply and demand relationship; InVEST model; geographic detector;
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Fig.1 Spatial distribution of water source conservation service supply in Raohe River basin from 2005—2020
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Table 4 Water conservation capacity of different land use types in Raohe River basin from 2005—2020
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O 175.24 105.13 175.57 83.27 194.39 92.24 192.01 93.89
HE Ho 92.76 129.18 89.14 111.74 101.46 132.50 105.31 142.83
K 32.18 29.82 61.11 56.63 83.98 77.64 78.45 72.60
k2 T Hb 76.12 27.02 74.65 33.21 81.36 40.23 78.13 44.89
7 F1 F b 74.11 0.58 65.46 0.54 92.25 0.76 83.88 0.69
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Fig.2 Spatial distribution of water conservation service demand in Raohe River basin from 2005—2020
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Fig.3 Supply and demand matching of water source conservation services in Raohe River basin from 2005—2020
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Table 6 Detection results of water source conservation supply demand relationship factors in Raohe River basin from 2005—2020
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Fig.4

Interaction of driving factors for spatial distribution of supply and demand matching in

water source conservation services in Raohe River basin from 2005—2020
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