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Impact of cultivated land use type changes on soil organic carbon storage in a
typical black soil region from a spatial differentiation perspective

Gai Zhaoxue, Jiang Dan, Bai Wenjia, Wang Hongyan, Du Guoming
(School of Public Administration and Law , Northeast Agricultural University, Harbin 150030, China)

Abstract: [Objective] This study aims to determine the factors that drive the impact of cultivated land use type
changes on soil organic carbon storage (SOCS), explore their spatial heterogeneity, and provide new perspectives
and insights for designing management practices to enhance carbon sequestration and sink enhancement in
cultivated land. [ Methods] Taking Harbin, a typical black soil region, as the research area, this study adopted the
geographically weighted regression (GWR) model to reveal the spatiotemporal dynamics of cultivated land use
type changes and SOCS (1999—2019). Gravity center analysis and cold and hot spot analysis were used to
characterize the spatial distribution of the impact of land use change on SOCS. On that basis, the logarithmic mean
Divisia index (LMDI) method was used to quantify the influence degree of cultivated land use type changes on
SOCS variations. [Results] (1) SOCS in the study area showed a downward trend (1999—2019). (2) During
the 20 years, changes in cultivated land use types were mainly positively correlated with reductions in SOCS, with

regression coefficients ranging from —49.2 to 14.4. (3) During the 20 years, high-value areas of the impact of
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cultivated land use type change on SOCS were mainly distributed in the northern and southern parts of the region
and showed a shrinking trend, while the low-value areas were mainly distributed in the western and central parts
and showed an expanding trend. (4) During the 20 years, the gravity center of the impact of cultivated land use
type changes on SOCS migrated to the northeast, with a moving distance of 2.1 km, indicating more pronounced
SOCS loss in the southwest. (5) Cultivated land loss was identified as the dominant factor driving SOCS decline,
resulting in a total loss of 1.47X10" t of SOCS. [Conclusion] In 1999—2019, changes in cultivated land use
types in the black soil region led to SOC losses, with cultivated land loss causing a substantial shock to SOCS. At
the same time, SOCS changes exhibited significant spatial heterogeneity and migration. Future efforts should
strengthen soil protection and carbon management in the southwestern areas and optimize the structure of
cultivated land use.

Keywords: soil organic carbon storage; changes in cultivated land use types; spatiotemporal distribution

characteristics; influence degree; black soil region
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Fig. 5 Gravity center migration trajectories of SOCS in study area
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