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Spatio-temporal Differentiation Characteristics and Formation Mechanism
of Carbon Emission from Cultivated Land Use Transformation

GAI Zhaoxue ZHAN Wenxi WANG Hongyan DU Guoming
(School of Public Administration and Law, Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to reveal the temporal and spatial differentiation characteristics of carbon emissions
from cultivated land use transition, taking Harbin section of Songhua River Basin as an example, the
carbon emission intensity of cultivated land use transition from 1990 to 2020 was measured based on the
grid element method and carbon emission coefficient. In addition, the means of gravity center analysis,
exploratory spatial data analysis, cold and hot spot analysis tools and geodetector were implemented to
reveal the spatial heterogeneity and formation mechanism of carbon emissions from cultivated land use
transition. The results showed that the cultivated land area demonstrated a downward trend in 1990—
2020, and the conversion between cultivated land and construction land, forest land was the most
dramatic, and cultivated land mainly converted into construction land. The carbon emission of cultivated
land use transformation showed an upward trend in 1990—2020, from 3 704.12 t in 1990—2000 to
35 656.29 t in 2010—2020 with an increase of nearly 8. 63 times. The carbon emission of cultivated land
use transformation eventually appeared as a carbon source. From 1990 to 2020, the carbon emission
center of arable land use transformation remained basically stable, moving 15. 17 km to the east, of which
the center of gravity moved the longest from 1990 to 2010. Overall the carbon emissions in the northeast
region continue to deteriorate, while the carbon emissions in the southwest region were improved
significantly. In 1990—2020, the carbon emissions from cultivated land use transformation were non

randomly distributed, but had strong spatial agglomeration. The hot spots mainly spread around Nangang
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District to the surrounding boundary, and the cold spots were scattered in the southeast. Urban center

distance was the main factor of carbon emission for cultivated land use transformation, and the interaction

between various factors was mainly enhanced by two factors. Among them, the interaction between land

use degree, and annual average precipitation, urban center distance had strong explanatory power. The

spatial differentiation characteristics of carbon emission for cultivated land use transformation were the

result of multi-factor interaction.

Key words: cultivated land use transformation; carbon emissions; spatio-temporal differentiation;

formation mechanism; geographic detectors; Harbin section of Songhua River Basin
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Fig. 1  Geographical location of study area
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Tab.2 Transformation of utilization of cultivated
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