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Spatiotemporal Evolution Analysis of Energy Consumption Carbon Emissions in
Xiangjiang River Basin, Hunan Province Based on Nighttime Light Data

LIU Xiao', ZHU Run’, DENG Jixiang®

(1. Institute of Regional Economy and Green Development. Hunan Academy of Social Sciences (Hunan Provincial People’s Government
Development Research Center), Changsha 410003, China; 2. School of Civil and Architectural Engineering, East China University of
Technology, Nanchang 330013, China; 3. School of Economics and Management, Changsha University, Changsha 410022, China)

Abstract; Based on time series and spatial statistical methods, and using NPP /VIIRS(National Polar-Orbiting Partnership/visible infrared
imaging radiometer suite) night light data, an in-depth analysis was conducted on the spatio-temporal evolution of energy consumption carbon
emissions in eight cities in the Xiangjiang River Basin of Hunan Province from 2012 to 2021, revealing the dynamic changes and spatial
distribution characteristics of energy consumption carbon emissions in this region. The research results show that although the carbon emissions
from energy consumption in the Xiangjiang River Basin have fluctuated overall, they have shown a slow upward trend. Among them., the total
carbon emissions from energy in the Xiangjiang River Basin decreased significantly in 2020, but rebounded rapidly in 2022. In the Xiangjiang
River Basin, the calculated SLOPE values of 22 districts and counties are less than 0, and the reduction effect of carbon emissions over time is
not significant. A total of 38 districts and counties belong to the relatively slow growth type. Six districts and counties belong to the medium-
speed growth type. Two districts and counties belong to the relatively rapid growth type. Three districts and counties are of the rapid growth
type. The carbon emissions from energy sources exhibit a “core-periphery” structure in space. The research conclusion can provide a scientific
basis for the spatio-temporal evolution of carbon emissions from energy consumption in the Xiangjiang River Basin, and also can offer an
important reference for formulating targeted emission reduction policies.

Keywords: urban energy carbon emissions; luminous remote sensing; NPP/VIIRS ( National Polar-Orbiting Partnership/visible infrared

imaging radiometer suite) ; spatio-temporal feature analysis; Xiangjiang River Basin
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