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Table 1 The referenced table of carbon emission coefficient of each land use type
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Spatiotemporal variations of carbon emissions based on land
use change in the Hexi Inland River Basin

WANG Fei'?, HAN Jun'

(1. School of Statistics, Lanzhou University of Finance and Economics , Lanzhou 730101, China; 2. School of Finance,

Lanzhou University of Finance and Economics, Lanzhou 730101, China)

Abstract: Land use change was one of the important reasons for increases in carbon emissions. To explore re-
gional carbon emissions and carbon emission efficiency due to land use change are crucial for understanding car-
bon emissions characteristics of different land use types and formulating carbon emissions reduction policies of
land use. This study takes the Hexi Inland River Basin, a typical region that integrates the importance and vul-
nerability of China’ s ecosystems, as the study area. Based on remote sensing data of land use from 1985 to
2020, we studied on spatiotemporal variations of each land use type and its carbon emissions, carbon emission
efficiency in the Hexi Inland River Basin by using land use dynamic changes models and carbon emission coeffi-
cient method. The following results were discovered: (1) From 1985 to 2020, oasis area showed a continuous
expansion trend, with a relative increase of 13. 17% in 2020 compared with 1985. Except the construction land
was dominated by unidirectional transfer, bidirectional transfers were frequent among the remaining land use
types. (2) The net carbon emissions of all land use types showed an overall upward trend, and the net carbon
emissions in 2020 (113. 17x10" t) increased by 1. 33 times relative to 1985 (113. 17x10* t). Moreover, there is
a significantly positively correlation between the net carbon emissions and the oasis area, also the carbon emis-
sions caused by the expansion of cropland and construction land was the main reason for the increase in the net
carbon emissions. Additionally, the carbon emissions elasticity coefficient showed an increasing trend overall,
which increased from -1. 83 in 1990 to 205. 91 in 2020; (3) The carbon emissions intensity of cropland and con-
struction land showed increasing trend from 1985 to 2020, which increased from 32. 17 t-km™ in 1985 to 60. 74 t-
km™ in 2020; as well as the oasis carbon emissions intensity , which increased from 5. 09 t-km™ in 1985 to 10. 48
t-km™ in 2020, but the increasing rate of oasis carbon emissions intensity was smaller than that of cropland and
construction land. Also, oasis carbon absorption capacity intensity decreased generally from 1985 to 2020. (4)
As industrial cities, Jiayuguan city and Jinchang city have the largest multi-year average oasis carbon emissions
intensity, following the administrative divisions dominated by irrigated agriculture were relatively lower, and
Qilian County was the lowest, which is dominated by animal husbandry. Based on quantitatively analyzing the
carbon emissions and its changes due to land use in the Hexi Inland River Basin, this study helps us understand
the carbon emissions characteristics of land use in the inland river basin, meanwhile, provide scientific knowl-
edge and decision-making reference for seeking solutions to carbon emissions reduction schemes of land use,
strengthening land use management and promoting the low-carbon development model of land use.

Key words: land use change; carbon emissions; carbon emissions intensity ; spatiotemporal variations; Hexi In-

land River Basin
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