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Construction of Ecological Security Pattern in Anhui Province from the
Perspective of Ecosystem Service Supply and Demand
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(1.College of Resources and Environment, Anhui Agricultural University, Hefei 230036, China;

2.School of Economics and Management, Anhui Agricultural University, Hefei 230036, China)
Abstract: [ Objective] To explore the imbalance in the supply and demand of ecosystem services in Anhui
Province and provide a reliable basis for regional ecological security pattern construction under the dual drive of
global climate change and the intensifying socio-economic activities. [ Methods] Anhui Province was selected as
the study area. By integrating the InVEST model with the hotspot analysis method, the supply and demand of four
key ecosystem services, i.e., water yield, habitat quality, carbon storage, and soil conservation, in Anhui Province
from 2003 to 2023 were systematically evaluated, along with the distribution patterns of comprehensive cold and hot
spots. Circuit theory was employed to construct the ecological supply and demand pattern. [ Results ] 1) From 2003 to
2023, water yield initially decreased and then increased, with a spatial distribution pattern of more yield in the
south and less yield in the north. The carbon storage showed a continuous decreasing trend. The habitat quality

was higher in the south but lower in the north, showing an annual decline. Soil conservation initially decreased and
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then increased, with an overall upward trend. 2) From 2003 to 2023, the demand for water yield, carbon
sequestration, and habitat services generally showed an upward trend. The demand for soil conservation services
(soil erosion control) in Anhui Province demonstrated a significant downward trend overall. 3) The comprehensive
supply hotspots of ecosystem services in Anhui Province showed a pattern of high in the south and southwest and low
in the north. The comprehensive demand hotspots exhibited a pattern of being high in the northwest and lower in the
southeast. The comprehensive supply and demand ratio was higher in the south and lower in the north. 4) The
ecological supply and demand network in Anhui Province was constructed, identifying 40 supply sources and 36
demand sources, as well as 93 supply corridors and 96 demand corridors. [ Coneclusion] From the perspective of
supply and demand relationship, a multi-objective coordinated ecological supply and demand network is
constructed. An ecological supply and demand pattern is formed by building an ecological security barrier in the
south and establishing corridors that connect the north, integrated with rivers and basins. This pattern maintains
the balance between ecological supply and demand and ensures the normal functioning of the ecological network,
providing a scientific basis for the optimal allocation of regional resources and sustainable ecosystem management.
These findings help establish a decision-support system with both theoretical value and practical guidance
significance.

Keywords: supply and demand of ecosystem services; InVEST model; supply and demand intensity; ecological

security pattern
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Table 1 Average carbon densities of different carbon pools

t/hm?*

A WA WA +%EA WET-H
B3I LY/E Wi B GIR7)
it 5.44 2.57 123.83 1.24
b 37.36 15.60 300.70 3.05
LX) 8.58 7.24 205.22 0.36
K Ik 0.93 0.66 82.20 1.23
R b 3.29 2.11 78.20 0

A I T A 0.75 0.98 56.50 0

MRAE InVEST #5873 Mk i 72 A [5] 3l Joir 952 114

P M e K M R (R 2. 3) .
F2 ANE LA A2 E ST SR8
Table 2 Sensitivities of different land-use types to each threat
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Table 3 Weights and maximum impact distances of threat

sources
Ja i SN 2N AL WIRZEA
i 0.5 0.5 &tk
I H b 10.0 1.0 a4
A by 1.0 0.5 gtk

4) IR IR 55

+ 3 ¥ R A InVEST #& A 1 Sediment
Delivery Ratio £ 5 DAl , i 1o -+ 1 A HT B8 | 7 4K
it e MR (R K BN R B DR R - R
R0 it A S5 2500 L DA 5000 o ROBE T3 W 7E +
HE 42 1 i (RKILS) #1152 B £ 3 42 1 i (USLED , e 4
153 — s X AR TFREAR Y.

RKLS=R X KX LS (8)
USLE=RXKXLSXCXP (9)
SD =RKLS — USLE (10)

o RKLS M7 £ 342 0l i, ¢/hm?; USLE 2R 52
br 4 8842 ph 2 , ¢/hm?; SD by + AR5 &, t/hm*; R,
K LS 43 5 0 B W 42 1k 3 R 38 m] il R 3%

RIEE T 5 C P 23531 D A 90 1 i DR 7 R S8 DR 4
il T (R4 .
F4 TERFEMDEER

Table 4 Biophysical information for soil conservation
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Table 5 Total amounts of ecosystem service supply in Anhui Province from 2003 to 2023
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Fig. 2 Spatial distributions of ecosystem service supply in Anhui Province from 2003 to 2023
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Fig.3 Spatial distributions of ecosystem service demand in Anhui Province from 2003 to 2023
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