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Simulating land use changes and spatial response of ecosystem service
value in the Huaihe River Eco-Economic Belt under multiple scenarios
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(1.School of Architecture and Planning, Anhui Jianzhu University, Hefei 230601, China;
2.College of Biological and Food Engineering, Fuyang Normal University, Fuyang, Anhui 236037, China)

Abstract: [Objective] Land use changes in the Huaihe River Eco-Economic Belt under multiple scenarios were
simulated, and the spatial response and impact of these changes on ecosystem service value were analyzed,
providing a scientific basis for achieving coordinated and sustainable development of land resource utilization and
social economy. [ Methods] Taking the Huaihe River Eco-Economic Belt as the research area, and based on land
use data from 2000, 2010, and 2020, the land use evolution patterns under the scenarios of natural development,
economic priority, and low-carbon development in 2040 were simulated by the coupled MOP-PLUS model. The
ecosystem service value (ESV) under each scenario was calculated, and the spatiotemporal dynamic charact-
eristics of ESV were quantitatively analyzed. Furthermore, from a grid-scale perspective, the spatial distribution
of ESV and its aggregation characteristics were analyzed, and areas for potential service enfacement were

identified. [ Results] (1) Among the three preset scenarios, the economic priority scenario exhibited the largest
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reductions in cropland (1 342 989 hm*) and forestland (24 857 hm?®), while the low-carbon development scenario
showed the largest increases in forestland (117 990 hm®) and water areas (442 451 hm?®). (2) Under the three
scenarios in 2040, the ESV low-carbon development scenario (7.291 51X 10" Yuan) > natural development
scenario (6.583 59X 10" Yuan) > economic development scenario (6.413 77> 10" Yuan) in the study area.
(3) Under the low-carbon development scenario, the hot spots and significant hot spots in the northeast and
southwest of the study area increased, exhibiting strong aggregation, while the cold spots were mainly distributed
in the central plains of the study area. [ Conelusion] Scientific planning and management of future land use are
fundamental ways to maintain and improve the quality of the ecological environment. By comparing different
scenarios, low-carbon development scenario can effectively optimize land use, significantly increase the ecosystem
service value of the Huaihe River Eco-Economic Belt, enhance the potential of ecological services, and promote
the coordinated development of regional ecology and economy.

Keywords: low-carbon; PLLUS model; land use change; ecosystem service; Huaihe River Eco-Economic Belt
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Table 2 Carbon emission coefficients for each land use type
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Fig. 2 Driving factors of land use change in the study area
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Table 7 Land use conversion cost matrix
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a 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 0 1 0
b 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 0 1 1
c 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
d 0 0 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1
e 1 1 1 0 1 1 0 0 0 0 1 0 0 1 1 1 1 0
f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Fig. 5 Simulation of spatial distribution of land use under different scenarios
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Table 8 Assessment results of ecosystem service value 1276
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2020 4EHLR 2040 48 H SR T AR % 5 2040 45 2 e S0 5t 2040 LR AR B K S 1% %

Bt 1701.45 1646.17 1570.25 1616.37
A 1191.86 1182.80 1179.31 1251.45
Bl 244.09 197.46 194.21 231.88

7K 5k 3263.43 3556.74 3469.62 4191.38
R 3t 0.45 0.41 0.38 0.42
it 6401.27 6583.59 6413.77 7291.51
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Fig. 6 Ecosystem service value assessment under different scenarios
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