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Supply-Demand Balance of Ecosystem Services in the Middle Reaches of the
Yangtze River Based on Land Use Change
ZHANG Chaozheng', SUN Xiaoyu’, ZHANG Han', DENG Chenning’,
ZHAO Ke*, JIN Yaya', CHEN Danling®
(1.College of Economics and Management » Northwest A&F University » Yangling » Shaanxi 7121003 2. College of
Public Administration, Huazhong Agricultural University , Wuhan 430070; 3. Key Laboratory of Environmental
Standards and Risk Assessment » Chinese Academy of Environmental Sciences» Guangzhou 510613)

Abstract: [ Objective ] This study was aimed to reveal the spatio-temporal characteristics of supply-demand
balance of ecosystem services, and further to explore the dual effects and influencing mechanisms of land use
change on the supply-demand balance of ecosystem services. [ Methods ] Taking the middle reaches of the
Yangtze River as the research area and seleting 2000— 2018 as the research period, the quantitative matrix of
supply-demand of ecosystem services was employed to analyze the spatio-temporal characteristics of the
supply-demand balance of ecosystem service, and the ecological contribution rate of land use change was
introduced to analyze the influencing mechanisms of land use change on the supply-demand balance of
ecosystem services. [ Results] (1) During the study period, the supply-demand balance of ecosystem services
in the middle reaches of the Yangtze River had been continuously deteriorating, which was mainly caused by

the large-scale expansion of construction land and the large-scale reduction of cultivated land and forest land,
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resulting in the decrease of supply capacity and the increase of consumption demand of ecosystem services.
(2) The relationship between different supply of ecosystem services had changed from trade-off to synergy in
time scale, and the synergy between different demand and supply-demand balance of ecosystem services had
been further enhanced on the time scale, but the trade-off or synergy between supply, demand, and supply-
demand balance was highly heterogeneous on the spatial scale. (3) Land use change in the MRYR had dual
effects on the supply-demand balance of ecosystem services, and the deterioration effect was significantly
larger than the improvement effect, but the types of land use change that cause the improvement and
deterioration of supply-demand of ecosystem services and their sub-services had temporal heterogeneity.
[ Conclusion ] Promote types of land use change that could improve the supply-demand balance of ecosystem
services; promote types of land use change that are compatible with key ecosystem services; and curb types
of land use change that would worsen the supply-demand balance of ecosystem services, in order to increase
the sustainability of ecosystem services and improve the quality of the ecological environment.

Keywords: ecosystem services; supply-demand balance; land use change; middle reaches of the Yangtze

River
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Fig. 1  Geographical location of the middle reaches of the

Yangtze River (MRYR)
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Fig. 2 Spatial differentiation of ecosystem service supply change within the MRYR during 2000—2018
x2 KiIiFE 20002018 FASREZRESFERE L
Table 2 Changes of ecosystem service demand in the MRYR during 2000—2018 Unit: X 10*
ESIN 2000 4 2010 4¢ 2018 4 20002010 4 20102018 4£ 20002018 4F
B 495.74 480.86 477.01 —14.88 —3.85 —18.73
pzSi 100.66 100.85 100.22 0.19 —0.63 —0.44
il 2.20 2.08 2.11 —0.12 0.04 —0.08
ET L 7K 35 30.63 32.04 32.90 1.41 0.86 2.26
VIS T it 5.41 6.07 5.03 0.66 —1.04 —0.38
AL 79.04 109.36 136.02 30.32 26.67 56.98
T A e 0 0 0 0 0 0
25 iR 55 292.39 292.39 292.39 292.39 292.39 292.39
gii%% IR 55 410.43 410.43 410.43 410.43 410.43 410.43
- AR 55 10.86 10.86 10.86 10.86 10.86 10.86
Gt 3392.30 713.68 713.68 713.68 713.68 713.68
3 KT ALK 20002018 AEAEAS RGN BRI A W S0 T 0 A X R A R R
55 e RAEAL Y 25 (A A% Jmy 5 AL B . AT P i b X .

A3 R GER 55 5 SR B3 TR 55 SR AT 3
SRy R AE Uk A o U T A | R TR ST A B 68 B
SR T TR 5 S0l T TR A8 A 4 T B b DX AR S R B IR 55 R

3 TR 55 5 SR A 3 X s A XA S ) B A —
B, RIA [7] 26 A 25 28 40 R 55 {3 4 AUAE 15 [ 128 Jo %
FURE BE A 25 8] RUBE b A7 7 785 JEE 57 0

http: // stbexb.alljournal.com. cn



6 K R R AR

5 38 &

EBRGEMFBTFR

en iR TR

AR AR
N <-403473 [ -4034.73~101923  [_]-1019.23~0 0 200km B <-957.62 [N -957.62~-345.07  [_]-345.07~0
[ Jo~922.42 [ 922.42~2 045.44 I >2045.44 — [ Jo-s70.07 [ ]570.07~1281.53 [N >1281.53

(e) 2000—20104F (f) 2010—20184F

() 2000—20104F (h) 2010—20184F

AR %5 R R

P IR 25 7 R
F G AL
B <215040 [ -2150.40~-454.14 || -454.14~0 0 200km I <1332 I -133.12~-64.48 [ 1-64.48~0
[1o~23931 71 239.31~539.15 I >539.15 [Jo~15588 [ 155.88~356.74 I >356.74
3 KIIPHFHEX 20002018 EAEBTREGERESERTUNTEALS R
Fig. 3  Spatial differentiation of ecosystem service demand change within the MYRY during 2000—2018
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Fig. 4 Spatial differentiation of ecosystem service supply-demand budget change within the MRYR during 2000—2018
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Table 4 The situation of supply— demand improvement of ecosystem services in the MRYR during 2000—2010
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Table 5 The situation of supply— demand deterioration of ecosystem services in the MYRY during 2000—2010
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Table 6  The situation of supply—demand improvement of ecosystem services in the MYRY during 2010—2018
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Table 7  The situation of supply-demand deterioration of ecosystem services in the MYRY during 2010—2018
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