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Spatiotemporal Evolution Characteristics and Simulation Prediction of Carbon
Emissions from Land Use towards the “Dual Carbon” Targets

XUAN Wei, TANG Junhan
( College of Architecture & Art, Hefei University of Technology, Hefei, Anhui 230601, China)

Abstract. Based on the land use structure and energy consumption data of Hefei from 2010 to 2022,
this study analyzed the characteristics of land use change and the spatiotemporal pattern of carbon
emissions in Hefei. By presetting four development scenarios ( natural development, farmland protection, eco-
nomic development and low-carbon orientation ), and considering natural, social and accessibility driving
factors, it utilized the PLUS model to simulate and predict the spatial distribution of land use and the changing
trends of carbon emissions in Hefei under different scenarios during the carbon peak period in 2030. The re-
sults indicated that the changes in the area of various land types in Hefei were continuously intensifying. Unused
land, as well as urban, village, industrial and mining land increased the most, with dynamic degrees of
3.55% and 2. 83% respectively. Forestland decreased the most, with a dynamic degree of —6.25%. Net carbon
emissions generally showed a trend of first increasing and then decreasing. It peaked in 2020 and subsequent-
ly stabilized, with a total increase of 36.2% from 2010 to 2022. Carbon emissions would all decrease under the
four prediction scenarios in 2030, and would be ranked in descending order as follows: economic develop-
ment scenario > natural development scenario > low-carbon orientation scenario > farmland protection scenario.
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Fig. 1  Geographical location of the study area
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Fig. 2 Spatial distribuition of land use tpyes in Hefei from 2010 to 2022
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Table 1  Dynamic degree of land use in Hefei
from 2010 to 2022 %
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Fig. 3 Conversion of land use types in Hefei from

2010 to 2022
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