55 40 55 2 1) K AR Vol.40 No.2
2026 4= 4 H Journal of Soil and Water Conservation Apr.,2026

DOT:10.13870/j.cnki.stbexb.2026.02.024 CSTR:32310.14.sthcxb.2026.02.024
YU, A A K IR RSN A LR S S AR BB S R (7] K L R AA I, 2026,4002) 1 1-11.
WU Yingtao, HUANG Jinquan. Research progress on dynamic models of soil organic carbon driven by water erosion[J].Journal of Soil and Water

Conservation, 2026 ,40(2) : 1-11.

KABHIEH T TERNRISEEARAERE

ZIA, FaR
(1 KV KAV IE S PR  Be , I 4301005 2. K VLK R 2 1 £ KR £ Be K T AR5 IR 58 B, 58I 430010)

 E: [BEM] A UK 2 R A 2 R G0 T f KA LB PR |, 2 52 i 42 Bk AR A B 78 Ak 0 SC B A £
K2 BRI 4 HE A MUK 3h 25 5 1 HEA HLRR JZE (4 52 i S T Z W, SC R R GA T O AR b R DL Bh 3
BUE BRI TR R BEEAR R0 T B3EaHaim A Sl . [5HE] RAELERKEMERT SOCEHEMN
WFFE 0 e, 5 a5 AR ol - 328 - AR et Rt v 0 VR /0 Y8 ML B | A A s B 2SR ) & R B A B T o
SN JRTT 43 #7 L8 R 1 85 7K Iy 42 b BR 3l T 39847 ALk 3h A5 A5 780 43 Sy AL FEAS H8 R 450 408 3R 5l A G A A 47
SYAT, Ho R BLERASE A B 0 AE 4 58 A 25 R S AT T A R el AR AL VR T A A AR ) S 9 5 B8R IR 2 AL 4
ALY DU 8 il 22 U 5 L 2 ) B SR R B 1 A AL SR R S O, (4598 ] LRk
K I T o A5 T80 ) 2 B AE I e R N BIOIR, T35 K 2K - B ML Bl A5 AR R T A Y ) R, 7 UK HIL
B 5 R4 3R st 2 SR A 45 G T T N AR G 4 T A - A DL B AR oA ke Ry in 5 22 R B4 il
GEEEENH, BRI S N TR RS & MRS B O AR S AR TE 3 3K 3l T 1 SOC 3
S0 R FT , A 4 BRAR S PG A 00 ™ H bR 52 BRI AL S 1

KER KR EHCA LR A PR S AR LRI R 9K ) B R A
hES%ES:S157.1 X EkFRIAAD : A X EHE:1009-2242(2026)02-0001-11

Research Progress on Dynamic Models of Soil Organic
Carbon Driven by Water Erosion

WU Yingtao', HUANG Jinquan'*
(1.College of Resources and Environment, Yangtze University, Wuhan 430100, China; 2.Soil and Water Conservation
Department, Changjiang River Scientific Research Institute, Wuhan 430010, China)
Abstract: [ Objective ] Soil organic carbon (SOC) is the largest carbon pool and plays a key role in influencing the
global carbon cycle. The effect of SOC dynamics driven by soil water erosion on this pool cannot be ignored. This
paper expounds the mechanisms of SOC dynamics during water erosion and explores the SOC input and output
under different scales of water erosion. [ Methods] This paper systematically reviews the research progress on
SOC dynamics under water erosion, focusing on the mechanisms of carbon source/carbon sink effects during the
erosion-transport-deposition process, as well as the development pathways and methodological breakthroughs of
the SOC dynamic model. [ Results] SOC dynamic models driven by water erosion can be divided into the
mechanistic models and data-driven computational models. Mechanistic models are the mainstream due to their
complete theoretical framework, rigorous structural analysis, and clear process mechanism. Data-driven
computational models achieve high-precision simulation and prediction of SOC dynamics under erosion based on
the fusion of multi-source data and machine learning algorithms. [ Conclusion] This paper reviews the main
characteristics, advantages, disadvantages, and application status of the two types of carbon models. It also

discusses the problems faced by each of them. It is suggested to integrate mechanistic and data-driven
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computational models to establish a more systematic and comprehensive SOC dynamic model. Future research
should enhance the applications of multi-source data fusion and high-resolution remote sensing, develop hybrid
models that combine mechanisms with artificial intelligence, and deepen the research on SOC dynamic responses
to extreme climate and human activities. These efforts will provide scientific support for global carbon budget
assessment and the achievement of the dual carbon goals.

Keywords: water erosion; soil organic carbon; dynamic model of soil organic carbon; mechanistic model; data-

driven computational model
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Fig.1 Mechanism of soil organic carbon migration driven by water erosion
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