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Research on ecosystem service value in ecological barrier area of
western Anhui under land use transition trajectories
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Abstract: [Objective] The ecological barrier area of western Anhui serves as a critical ecological security
conservation area in China. Investigating the relationship between land use and ecosystem service value (ESV)
since 2000 is an important foundation for ensuring its ecological security function and a key factor in maintaining
long-term regional sustainable development. [ Methods] Based on land use data and socio-economic data from
2000 to 2020, this study employed the spatial analysis capabilities of the ArcMap platform, utilized land use
dynamic degree and spatial transition matrix, and applied the equivalent factor method to estimate the ESV of the

ecological barrier area of western Anhui. Furthermore, the ecological contribution rate and sensitivity index were
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calculated to reveal the intrinsic linkages between land use transition and ESV dynamics. [ Results] (1) From
2000 to 2020, the land use transition characteristics in the ecological barrier area of western Anhui were primarily
reflected in the conversion of cropland and forest land to construction land driven by urbanization, accompanied by
a moderate increase in water body area attributable to ecological conservation policies. (2) The total ecosystem
service value (ESV) of the ecological barrier area of western Anhui decreased by 0.15% , remaining generally
stable. Traditional ecological land types such as cropland and forest land experienced persistent losses, while water
bodies, owing to their high ecological value, played a critical compensatory role. However, this compensatory
mechanism exhibited obvious vulnerability. (3) Spatially, the ESV displayed a distinct pattern of “high in the
north and south, low in the surrounding areas”. High-value and medium-high-value zones were distributed around
water bodies, whereas medium-value zones were mainly distributed around forest land. (4) Over the 20-year
period, water bodies contributed the highest positive ecological contribution rate of 41.09% , representing the
dominant contributing factor to regional ESV changes. ESV was most sensitive to variations in the value
coefficients of water bodies and forest land. [ Conclusion] The construction of the ecological security pattern in the
ecological barrier area of western Anhui should shift from value compensation to spatial trade-off. Differentiated

spatial management policies should be implemented, prioritizing the protection of highly sensitive areas such as

water bodies and forests, so as to enhance the ecological barrier function of western Anhui.

Keywords: land use change; ecosystem service value; ecological contribution rate; sensitivity analysis;

ecological barrier area of western Anhui
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Fig.2 Spatial distribution of land use in ecological barrier area of western Anhui (2000—2020)
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Table 2 Land use dynamic degree in ecological barrier area of western Anhui (2000—2020)

BRI/

o B b S Tl KR BT H R FEAER
2000—2005 —0.09 —0.02 —0.03 —0.11 0.88 0.00 0.03
2005—2010 —0.28 —0.01 0.02 0.08 2.81 0.00 0.08
2010—2015 —0.22 —0.07 —0.04 0.12 1.74 86.09 0.07
2015—2020 —0.07 —0.02 0.01 0.06 0.90 —4.36 0.03
2000—2020 —0.16 —0.03 —0.01 0.04 1.76 15.74 0.05

2000—2020 4 Fg 74 A& 25 5 Fie X 1 b 1) FH 77 % 1%
B0 UL FE 3 AL B H R e R e 2 1 b 2 B b
Ak g 52 ) b SR DX M 28 A A B 2 HE I R AE B
1 AR R 392.82 k. Mk % & Ok 63.94 km®, M
57.05 k% Sy £ 15 F M, o5 LG H TR 89.22 04,
W BT AR D 1 4= TR AR S o K Y 3 =
WSk H A A 5 4% 5 A T AR Dy 47.10 km?, [R] B 48
A 23.14 km® 7K 505G 4 #F L, 7T B8 A7 A 5 50 b X FELIB

G . U R T A e K K
h459.89 km®, 322y B i R AR ML AL A Ok . FOHEL S
A I b 1 5 B AR 2 35/ X6 DX B A b R FH A R
AR AV N

20 4% [8] , 5 74 A 25 B X N I LAk K
RS2 42 T4, W0 119 3 4 R Tl FH b 1 7 SR B B2
9K Sf B Hb A b 1 R A A K I T AR T 5
I T B 5 2 25 T IR B AR 18 K i b £ 47 45



480 P i O S )

33 %

TSR 18 St 2 B 1 AT 1) K JB R TR DX P Ok
P ) 7 A A e 0 K Je Y T BRI B P A S
S5t I DXl FE RS AR K, o DX 3 A BE , T R M K

AR By e T b A 38 A0 ) 48 XTSRRI
G, TS By e A Ry Sl b R b, PR O DR R
il 24 25 3t M) P A Y ) =5 18] O3 A

K3 BEALESRERBERXR 2000—2020 5 + i F) B8 5

Table 3 Land use transition matrix of ecological barrier area of western Anhui (2000—2020)
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Fig. 4 Sankey diagram of land use transition in ecological
barrier area of western Anhui (2000—2020)
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Fig.5 Changes in ESV and corresponding change rates
for each land use type in ecological barrier
area of western Anhui (2000—2020)
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Table 5 Changes in ESV of individual ecosystem services in ecological barrier area of western Anhui
?Q e ESV/{Z7t A5k /2 T8 AR/ %

KA 2000 4F 2005 4 2010 4 2015 4 20204 2000—20204E  2000—2020 4F

Ty 31.52 31.37 30.97 30.68 30.58 —0.94 —2.98

ik JERL A 12.47 12.42 12.28 12.16 12.12 —0.35 —2.381

e 55 K E WAL 13.64 13.54 13.62 13.74 13.79 0.15 1.10

it 57.63 57.33 56.87 56.58 56.49 —1.14 —1.98

ST Y 57.68 57.58 57.54 57.39 57.35 —0.33 —0.57

‘ AT 140.11 139.98 140.02 139.83 139.84 —0.27 —0.19

Ezz R B 39.41 39.32 39.40 39.47 39.52 0.11 0.28

K SCHH Y 601.23 598.31 600.06 603.28 604.79 3.56 0.59

it 838.43 835.19 837.02 839.97 841.50 3.07 0.37

IR 63.22 63.10 63.12 63.02 63.02 —0.20 —0.32

Y 4 FF 57 I8 R 5.58 5.56 5.56 5.55 5.54 —0.04 —0.72

e 55 YL R 404.05 402.51 403.36 404.90 405.67 1.62 0.40

it 472.85 471.17 472.04 473.47 474.23 1.38 0.29

AR 55 Fe 2 50M 20.58 20.50 20.57 20.65 20.69 0.11 0.53
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0.507 8, Fith A 78 Bl b 0.349 6~0.352 3, Hir B 5 K4
FEAT T 0.1, 3 3 R 25 3 W 3 4 B 1) 728 Bl %o i 75 2R S
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Fig. 6 Spatiotemporal changes in ESV in ecological barrier area of western Anhui (2000—2020)
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Fig.7 Contribution rate of ecosystem services in ecological barrier area of western Anhui (2000—2020)
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Table 6 Sensitivity index of ecosystem service value in
ecological barrier area of western Anhui

iigﬁﬁ B M S ks ;';E
2000 0.0879 0.3513 0.0574 0.5034  0.0000
2005 0.0878 0.3523 0.0576  0.5023  0.0000
2010 0.0866  0.3517 0.0576  0.5041  0.0000
2015 0.0856  0.3503 0.0574 0.5067  0.0001
2020 0.0852 0.3496 0.0574 0.5078  0.0001
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