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Impact of Soil Erosion on the Temporal and Spatial Dynamics of Organic
Carbon in the Typical Black Soil Region of Northeast China
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(1. School of Soil and Water Conservation, Beijing Forestry University , Beijing 100083, China ;
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Abstract: [ Objective ] To investigate the response mechanism of temporal and spatial distribution of soil
organic carbon (SOC) loss to soil erosion intensity, in order to provide basic data for the study of soil carbon
cycling mechanism under erosion environment, and provide scientific basis for solving the problem of
“thinning and thinning” of black soil. [ Methods] This study selected 14 cities (districts or counties) such as
Bei’an, Keshan, Kedong and Baiquan counties in the typical black soil area of Songnen Plain as the research
objects, and employed the RUSLE model in conjunction with the spatial analysis techniques of GIS to explore
the characteristics of temporal and spatial variations in soil erosion and SOC loss in the typical black soil
region of Northeast China from 2000 to 2019, [ Results] Soil erosion intensity in the study area exhibits a high-north
and low-south distribution pattern, predominantly characterized by slight erosion. From 2000 to 2019, the

proportion of slight erosion area in typical black soil area showed a inapparent upward trend., while the
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proportion of slight erosion area and above showed a decreasing trend. Notably, 87.91% of the area did not
undergo significant changes in the degree of erosion intensity, with only 3.74% of the are experiencing an
escalation in erosion severity. SOC loss exhibited significant spatial distribution differences, generally
following a high-north and low-south distribution pattern, with an average annual loss intensity of SOC at
4.74 t/(km?

occurring in Bei’an, accounting for 37.00% of the total loss in the study area. Between 2015 and 2019, the

« a). From 2010 to 2019, the total SOC loss showed an increasing trend, with the highest loss
proportion of areas with soil organic carbon loss intensity less than 5 t/(km” * a) has decreased, while the
proportion of areas with loss intensity greater than 5 t/(km?® « a) has increased, leading to an increase in the
annual average loss intensity. In the northern part of the study area, where soil erosion intensity is high, the
abundant SOC content resulted in relatively larger total organic carbon loss upon erosion, giving rise to a
distinct regional variation in SOC loss totals. [ Conclusion] The temporal and spatial characteristics of SOC loss under

the action of erosion, indicating that severe soil erosion is an important driving factor of SOC loss on slope.

Keywords: soil erosion; soil organic carbon; RUSLE model; spatio-temporal change; black soil region in NE

China
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Fig. 1 Study area location and distribution of sampling points
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Fig. 2 Spatial distribution of rainfall erosivity in typical black soil areas from 2000 to 2019
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Fig. 3 Spatial distribution of soil erodibility factor and topographic factor in typical black soil areas

MRG0 — BRI A BB G L PR P D ROnhy NDVI R TR A w2 5 350 23 15 TG A Bl B

http: // stbexb.alljournal.com.cn



553

P T A - R I 2 S X ARl A LR I s A AR B R TR 63

i #B 4> NDVI (4 inACF 248, B 5 FLHTAE NDVI 3
R

C:(N*Nson)/(Nveg*Nson) (6)
(b) 20104

KA N W # 1 sl T AE 9 55 X9 NDVIE; N,
FAE M 5 X NDVIE ., 3+ EiR AR FI A Arc-
GIS HAE R X C A2 /34 K (F 4),

(©) 2015% . @ 20195 4,

01530 60 90 120km
[ = =

4 2000—2019 FHABZLREWEESEERFZTESH

Fig. 4 Spatial distribution of vegetation cover and management factor in typical black soil areas from 2000 to 2019
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Fig. 5 Spatial distribution of soil and water conservation measures factor in typical black soil areas from 2000 to 2019
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Fig. 7 Grade distribution of soil erosion intensity in typical black soil areas from 2000 to 2019
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Table 5 Soil organic carbon loss statistics in different regions of typical black soil areas from 2010 to 2019
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b2 i 11.58 11.01 13.38 8.33 7.92 9.62 25.87
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(b) 20154

(c) 20194

SOCTRARHAL/(: - ke » 57)
<5

5~10

10~20

20~50

50~100

>100

HUNENE

015 30 60 90 120 km

9 2010—2019 FHA B+ X+ IEFHHRELRTEASH

Fig. 9 Spatial distribution of soil organic carbon loss in typical black soil areas from 2010 to 2019
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Fig. 10 Changes of soil organic carbon loss intensity in typical black soil areas from 2010 to 2019
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Table 6 Area proportion of erosion intensity of different land use types during 2000—2019
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