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Carbon sink function of erosion gully control in low

mountain and hilly areas of Jilin Province
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(Institute of Soil and Water Conservation of Jilin Province, Changchun, Jilin 130033, China)

Abstract: [Objective] The carbon sink function of erosion gully control projects in black soil regions were
analyzed in order to provide scientific support for understanding the mechanisms by which soil erosion affects
carbon sink processes. [ Methods] In autumn 2024, two erosion gullies in the low mountain and hilly area of
eastern Jilin Province, with different treatment years (2017 and 2022) and site conditions (forest land and
cultivated land) , were selected as research objects. Their carbon sink effects were quantitatively evaluated from
three aspects: soil conservation and carbon conservation, erosion reduction and emission reduction, and greening
and carbon sink enhancement. Volume measurement, organic carbon content, and bulk density tests were
conducted on the sediment accumulated in the gullies, and a tree-by-tree survey method was performed for trees
and shrubs. [ Results | @ The total amount of soil conservation, erosion and emission reduction, and greening and
sink enhancement for gully I (forest land) was 1.602 0 t, including 0.564 1 t of soil and carbon conservation,

0.112 8 t of erosion and emission reduction, and 0.925 1 t of greening and carbon sink enhancement. For gully I
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Ccultivated land) , the total amount was 1.474 8 t, with soil conservation and carbon conservation of 1.162 0 t,
erosion and emission reduction of 0.232 4 t, and greening and carbon sink enhancement of 0.080 4 t. @ In gully I,
the surface soil (0—20 cm) had significantly higher organic carbon content and soil carbon conservation than the
other layers (»p<<0.05), indicating obvious surface accumulation, with the proportion of carbon conservation in the
surface soil reaching a minimum of 42.29%. @ The two gullies exhibited large differences in their annual average
amounts of soil and carbon conservation, erosion and emission reduction, and greening and carbon sink
enhancement. Treatment duration, land use type, and human activities were the main factors causing the
differences in carbon sink effects. The forest erosion gully achieved efficient greening and carbon sequestration
through long-term vegetation restoration, whereas the farmland erosion gully enhanced soil and carbon
conservation due to cultivation disturbance. [ Conclusion] Gullies in the black soil area have obvious carbon sink
functions, including soil conservation and carbon conservation, erosion reduction and emission reduction, and
greening and carbon sink enhancement. Through rational allocation of engineering and plant measures, the carbon
sink function and the carbon sink capacity of these gullies can be significantly enhanced.

Keywords: erosion gully; soil and water conservation measures; carbon sink function; carbon sink capacity;

low mountain and hilly area of Jilin Province
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Table 1 Basic information of erosion gullies
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Table 2 Formulas for carbon coefficients and
biomass models of tree species
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Fig.1 Organic carbon content in different soil layers of two controlled erosion gullies
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Table 4 Plant index values of two erosion gullies
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Fig.3 Comparison of carbon sink functions between two erosion gullies
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AR B ST AFFE RIS L AR b A A IR ik 7 I
VE Y I Sk 5 4 (IR 500 =4
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5 45w

(1) (2 ya 36 BLEA DR A PR 5, 0 ik Dl HE , 485 2 314
A5 J7 BRI AE FH o R 2% 36 B4 Dok v 1 A - D 348
ICEY 50 1.602 0 F11.474 8 . Hovb 42 0hys T o944
A R 0.564 1 ¢, P ph sl HE 2 0.112 8 t, 3 2 3
IR 0.925 1 620k 1A £ Ok 1.162 0 1,
Wk HE R R 0.232 4 ¢, WA 54 0.080 4 .,

(2) {2 T Y2 1 8EC0—20 cm) A LK &
R R R T M+ )2 (p<<0.05) , R E L
AR R B L AR 35 42.29% , &% LR R T
1 DR 25 o

(3) = phyy | AH P 45 it 09 Bk I 5T 8k L 6 oy
57.75% , T RE5E i 0 i I o ik Lo 61 Ry 42.25% . {2k
I8 11 TR 5 it 1) Al Y BTk LU 81 > 94.55 %4, 4 ) 5 it
(A BB BTk LB A 5.45 % o T 4512 1k I 14 36 BRARBR
- b ) 28 AR R N Sy DR 3R i i R A ek ek
U HE S 1 2 18T S B VAR FH B TR 22 S 1 E 2 D I
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