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Abstract: [ Objective] The value of ecosystem services in China was assessed quantitatively, and integrated with
uncertainty to achieve dynamic prediction of regional ecological risks, in order to provide a scientific basis for
climate change adaptation policy formulation, territorial spatial planning, ecological environmental protection,
economic transformation, and regional risk management. [ Methods] The LUH2 data and PI.US model were
coupled to simulate China’ s land use patterns under sustainable development (SSP119) , current moderate
development (SSP245) pathway, and high-speed development (SSP585) scenarios in 2030. Construction land
was incorporated, and the modified equivalent factor method was used to estimate the ecosystem service value
(ESV). The Sharpe ratio was employed to predict regional ecological risks. [ Results] @O The PLUS model
demonstrated high accuracy, with a kappa coefficient of 0.90 and an overall accuracy (OA) of 0.93. Under
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different scenarios, the area changes in land use types varied significantly, but the spatial distribution was
relatively similar. The aggregation effect of land types was evident, gradually changing from southeast to
northwest. @ In 2030, ESV under the three scenarios were 2.188 X 10%, 2.176 X 10, and 2.170 X 10* yuan,
respectively. Influenced by land use patterns, the ESV per unit area followed a spatial distribution of higher in the
southeast and lower in the northwest, while individual ecosystem services exhibited an overall consistency with
localized variations. 3 Future ecological risks in China are predominantly low to medium, with 84.47%—90.46%
of cities classified within this range. Among the three scenarios, sustainable development had the highest
proportion of low and relatively low-risk areas, whereas high-speed development had the largest proportion of
high and relatively high-risk areas. [ Conclusion] A sustainable development pathway is the optimal choice for
balancing economic growth and ecological protection, effectively reducing regional ecological risks. The current
moderate development pathway provides moderate ecosystem stability. In contrast, a high-speed development
model reliant on fossil fuels threatens ecosystem stability and increases the risk of ecological degradation.
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Table 1 Data source and description of relevant parameters
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Table 2 Realm weight parameters of various land use types
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Table 3 Matrix setup of multi-scenario land use transfer
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Fig.1 Comparison of simulated and actual land use of China in 2020

LSS S
=N o0 O

[N
n

—
o

8
Ao 0o d il

I

i 20204 E WRSERRE AnhERRE S mERR E
' ' 20304 7 [7] 15 5t '
C B I bkt ] 2s ]k D i Al [0 SR
B2 HE2020,2030 EREFE LA AXBER
Fig.2 Area of land use types under different
scenarios in China in 2020 and 2030

T #/(10° km?)

—_ N

(=)

M ] 43 A Sk (R 3D, s Fi) BRI 3 3R 4
RN, HY AR ) PG b2 AR Al o bR b B b A i
1L 0 o e R O o Y T R R U s |
S IR X U A R AR F I L. 2030 4F 4 b K]
25 (0] 43 A 55 D5 S BE AR — B0, AN [ S8 A Ak 3 B
RAAERI T IR G 5 S AR 7 i SR AL X, bl
b F R AT = B R R R R R B RN 2%
W A K R R AT LUK A AR A SRR A G b X,
T b = B T ] S 34 b DX, B U
> R A AR M R BT 5K X R P L P9 SR
F YA XA A T R A R LXK
22 SSP-RCPHBEETERRZLERESMNEZLS W
221 AZFHEMENATRRKBRESF KT



134 pi s U E SR

45 %

ENIGIR B S = o 1 E SRR TR AR R VA T A
ESV &%, 3545 8 b [H & 1 A [ % 5t F B ESV
G IR A IX R AN ) . 2030 4F AT HR4E & R YR
S ORI R TR R RS R G IR 55 M 1 4
g 2188 10%,2.176 X 10%, 2.170 X 10% J© . R #&
AR K ESV R 4 34 G AR X (ESV=<C
161.214258) . H il X (161.21 12 7€ <<ESV<625.25
1256 B X (ESV=>625.251278) , 3 4 31 2030 4F
AN TR 37 T AR 2 2R G0 B 55 O S T) 45 230 Tl 170 i
(KD, MEEERTE, "R & R SRR ESV H i

a THEREHF

TiF AR [ e B Ak [ E

b HATFFREMEF

I S:

e, ELAR A DX o B 8] S5 A g e £ DXR 8 f IXC L 431
e, 3K 520 St 28 B 1K F 5% G 1 XA
J& Ak 1) A R R A — B M A Rk
JEE T AR R A X AR R KO 43 R
29.70%,39.78% 1 30.52% , X 5 iz F & 20
AN 2 B G A B Dy s B R A B
TR K R B AR X L R, o 30.79 %6, R E XA
T (B X L) B A1, 4 91 SR 39.51 % #129.70% ,3X 5%
15 S T XAk A R R AR B R L SR FH R IR A U
AL T A 35 7 R X R

an

il

W ewme D kw0 500 1000km

3 FE2030EAABESIHANAZTESS

Fig.3 Spatial distribution of land use under different scenarios in China in 2030
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Table 4 Number of cities with different levels of
ecosystem service value under different
scenarios in China in 2030
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Fig.4 Sensitivities of ecosystem service value of different land use types
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Fig.9 Spatial distribution of ecosystem service value in different cities under different scenarios in China in 2030
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