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Analysis of spatiotemporal characteristics of gully erosion
control in black soil region of Northeast China
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Changchun 130021, China; 2.College of Resources and Environment, Jilin Agricultural University,

Changchun 130118, China; 3. Water Resources Management Center of Jiaohe City, Jiaohe, Jilin 132500, China)

Abstract: [Objective] This study clarifies the spatiotemporal characteristics and existing problems of gully
erosion control in the black soil region of Northeast China, thereby providing a theoretical basis for accelerating
gully erosion control and consolidating the foundation of national food security. [ Methods] Based on the National
Key Soil and Water Conservation Project Database from 2011 to 2020, 476 sample projects in the black soil region of
Northeast China were selected. Core data, including the number of eroded gullies, control measures, and investment
amounts, were extracted, and descriptive statistics and trend analysis were then employed. [ Results] The number
of controlled eroded gullies was distributed in the order of Heilongjiang (30.47%) , Jilin (26.38%) , Liaoning
(23.73%), and Inner Mongolia (19.43%). The total investment showed an increasing trend, with Liaoning and
Jilin accounting for 62.51% of the total investment in the later period, while the investment in each province
exhibited a differentiated growth pattern. Engineering measures dominated the control measures ( =>70%), with
key technologies focusing on critical links such as check dams and gully head protection, accounting for over 80%.

Meanwhile, forest and grass measures were supplemented, forming a technical system combining short-term gully
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stabilization and long-term protection. [ Conclusion] Gully erosion control in the black soil region of Northeast

China is characterized by unbalanced investment distribution among regions and uneven temporal distribution of

control efforts. Each province and region has developed differentiated combinations of control measures adapted to

local conditions.

Keywords: black soil region of Northeast China; gully erosion control; investment analysis; control measures;

spatiotemporal characteristics
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the black soil region of Northeast China
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Table 2 Funding sources for gully erosion control in black
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Fig.5 Costs and proportions of gully erosion control measures in black soil region of Northeast China
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Fig. 6 Heatmap of co-occurrence frequencies of gully erosion control measures in black soil region of Northeast China
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Table 3 High-frequency measures of gully erosion control in black soil region of Northeast China
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