55 45 55 12 1 S & 7 i Vol.45,No.12
2025 4F 6 H ACTA ECOLOGICA SINICA Jun.,2025

DOI: 10.20103/j.stxb.202412103041

W, SRR, AR, MRS, A TN R MR RS R GRS A R AT AR SR, 2025,45(12) ¢
XuQ, LuZ X, XuY]J, Lin Z Q, Yang R.Study on spatial flow of ecosystem services in Guangdong Province based on supply-demand relationship. Acta
Ecologica Sinica,2025,45(12) :

EFHBLRN AEESRERS S ARPHR

1 1 2 1 1 77 2,
B, FER, FER, KTFTHE B &7
1R RFNIVEHEBE, M 510320
2 il KA R SRR AR, M 510275

FE S ARG IET AL ] FAAEA TP OCR AL S R GRS Al 2 3 KA S22 5 S U i il frg kR A
AR JE S (A S R R R AR A OCH E DA T R R RS A A A AP R IR S ) AR AR D B R A I
2T InVEST RUSLE ,CASA SRR G DFAE 25 R GE e 55 Mt B8 g S HE 22 [ DE PE AR A, 32 T 308 3o 44 At B 2 e 6 TR R 37 568 6 R
B RS R GRS st B R SGREE . 45K (1)2000—2020 4F, )7 R4 R AR A5 R GUIR 55 (145 MG K BE T
DIl 2 S AR S35, ) — A% — DXl 102 1) ke A A — 8, T A 2 e DX 9 A 25 AR e M 55 P 40 e 0 WD i, Bk —
DX B3 22 AR K SR A B B /KPR 52 T T A 25 AR U R 55 75 SR A i (I DX, S22 B 30 SR 1) &1 L s DX Dk ) Sy
fiEs (2) )7 ARA LSRG BAARREUE T— A TR BT E R, 3R = M X WL A SR 5 R X, JUHE N DB 4% 22 0%
B3k AR A0 L S A AR AR SE T R SRR AR B K R 55 1 FE A4 DX P L X [T e
S FERIR T EALHIX, ORI 55 0 AR AL X 22y . (3) R RGNS W AE 23 6] IR A 1 L —A LA
BRYC =AU A DT PTI AR T O T B8R TR X, AR S R G S5 LA N 3, AR PH AL b DX 405 37 O S A9 2 R 3 I
PR = 1 X BERE AR 3 2 XA e U Sl i L i B o, LA A R e IR 55 i s 7 4 | Y- 490 sl B8 ey, 7 D S A R 800 5 18
P B B IR A RO SR DXA JRA  (EL B B R FE W AR TR = M X, AR A R GEIR S5 10 25 (W) 22 S A T AR SR R Y
2R AR A R GRS W B ) 25 (0] 22 5232 B [ AR AR et RO R 2 ARG M 2 N R IR R AR 53 0

RIS RGURTS AR S ARG IR R R T RE

Study on spatial flow of ecosystem services in Guangdong Province based on

supply-demand relationship

XU Qian', LU Zhixin', XU Yingjie', LIN Ziging', YANG Ren™ "

1 School of Public Administration, Guangdong University of Finance & Economics, Guangzhou 510320, China
2 School of Geography and Planning, Sun Yat-Sen University, Guangzhou 510275, China

Abstract: The spatial dynamics of ecosystem services are characterized by an imbalance between supply and demand,
which drives the flow of these services and significantly affects regional ecological security and the sustainable development
of the social economy. It is critical to clarify the process and intensity of spatial flow. Taking Guangdong Province as a
typical case area, where the trade-off game between rapid economic development and ecological environment protection is
prominent. This study comprehensively evaluates its main ecosystem service types and supply capacity based on InVEST,
RUSLE, CASA and other models. The study evaluates its demand capacity from the dimensions of land use, population and
economic development, and analyzes the spatial matching characteristics of its ecosystem services supply and demand. The

breaking point model and field strength model are constructed to reveal the flow process, scope and flow intensity of
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ecosystem services. The results showed:; (1) From 2000 to 2020, the regional differences in the overall ecosystem services
supply and demand capacity of Guangdong Province were significant, which were consistent with the spatial development
orientation of ‘one core, one area and one belt’. The ecosystem services supply capacity of the northern ecological barrier
zone was significantly stronger. With the continuous economic development and the improvement of residents ' consumption
level, the Pearl River Delta region has formed a core high-value area of ecosystem services demand, and has shown a
pattern of decreasing radially to the periphery. (2) The ecosystem services in Guangdong Province are generally in a stable
state of slightly oversupply. The Guangzhou-Foshan urban belt and the Shenzhen-Dongguan urban belt are obviously low-
value areas of supply and demand ratios. The western and northern Guangdong regions are the main supply areas of grain
production services and water yield services, the northern Guangdong region is the main supply area of carbon sequestration
services, and the soil conservation services are the main supply in eastern and northern Guangdong. (3) The flow of
ecosystem services in the province has formed a demand area dominated by urban agglomerations on both sides of the Pearl
River Delia estuary, and the inflow of ecosystem services is the mainstay. The eastern and western Guangdong are mainly
evacuated and supplied outflow. The Pearl River Delta region can be covered by the maximum flow range of most supply
areas, and its ecosystem services flow intensively, with high average flow intensity and obvious siphon effects; There are
also inflows in the central urban areas of western and eastern Guangdong, but the flow intensity and density are lower than
those in the Pearl River Delta region. The spatial difference of ecosystem services produces the spatial relationship between
supply and demand. The spatial difference of ecosystem services flow is affected by the remote coupling of nature, social

economy, land use, stakeholders and multiple factors.

Key Words: ecosystem services; ecosystem services flow; supply-demand relationship; Guangdong Province
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Fig.1 Geographical location and the spatial distribution of DEM of Guangdong Province
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Fig.2 Spatial distribution of ecosystem services supply in Guangdong Province
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Fig.3 Spatial distribution of ecosystem services demand in Guangdong Province
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Fig.4 Characteristics of supply and demand ratio of ecosystem services in Guangdong Province
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Fig.5 The matching types of ecosystem services supply and demand in Guangdong Province
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Fig.6 The range of ecosystem services flow in Guangdong Province
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Fig.7 The intensity of ecosystem services flow in Guangdong Province
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Fig.8 Logical diagram of the influence mechanism of ecosystem services flow
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