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Fig.2 Annual dynamics of precipitationa(A) and rainfall erosivity(B) in the Wangjiagiao small watershed
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Table 1 Changes in the proportions of area and soil loss by different erosion classes

in the Wangjiaqiao small watershed %

(E31IE =13

THIALY He Proportion of area

{21l 7 Fe Proportion of erosion amount

Erosion intensity class 1990 4F 2020 4% 28§ Change 1990 4F 2020 4F 22 Change
T ARl Slight erosion 89.14 96.05 +6.91 44.82 46.03 +1.21
BRPEAZ M Light erosion 10.15 3.74 —6.41 40.08 41.31 +1.23
HhEE {2 Moderate erosion 0.53 0.14 —0.39 8.95 6.54 —241
G ZU4Z 0k Intense erosion 0.12 0.06 —0.06 3.47 4.97 +1.50
W5 ZU4=Zl Very intense erosion 0.05 0.01 —0.04 2.08 1.15 —0.93
J %142t Extreme erosion 0.01 0.00 —0.01 0.60 0.00 —0.60
x2 TEEMEH FLERRBLVEBEL
Table 2 Soil erosion modulus, sediment yield, and sediment delivery ratio
CSLEAHSLAY + 2B/ [t/ (km®+a) ] LI AR/ [t/ (km?a) ] et 1
Bt Period )y Year Soil erosion modulus estimated Measured sediment delivery Sediment delivery ratio
by CSLE modulus (SDR)
preiai] 1990 824.89 613.10 0.74
Baseline period 1995 392.42 206.61 0.53
2000 289.46 85.14 0.29
2005 475.35 319.74 0.67
A
< . 2010 173.34 9.54 0.06
Change period
2015 885.80 734.79 0.83
2020 129.42 56.29 0.43
A 1990—1995 608.66 409.85 0.63
Mean value 2000—2020 390.67 241.10 0.46

T Note : JEMEGTRIAE AL 93] 73 T R AR S V0 1 S AR A IS ), DE VD RS B =0 171 )™ b i/ A A It Baseline/ change peri-

ods were defined by the abrupt shift year in sediment yield. SDR=watershed outlet sediment yield/watershed gross erosion.
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Fig.7 Trends in land use structure(A) and fractional vegetation cover(B) from 1990 to 2020
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Table 3 Explanatory power (g value) of the interactions among key human activity factors on soil and water loss

FZM A Driving factor Y& % Slope FHHE 5 Vegetation coverage R H Land use 2 Elevation
Wi Slope 0.022 — — —
T # % 3E Vegetation coverage 0.088 0.057 — —
31 Land use 0.043 0.097 0.023 —
2 Elevation 0.037 0.057 0.036 0.008

1 Note : X LR N AR F g (1, IEXT AL N2 H g fH. Values on the diagonal represent g-values for individual factors; values off the diago-

nal represent g-values for factor interactions.
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Evolution of erosion and sediment yield in a typical small watershed
in Three Gorges Reservoir area over past 30 years and its source-to-
sink regulation mechanisms

LI Kuo', DONG Zhaohuan"?, LIN Lirong', ZHANG Nali', FU Xiaowen’, GAO Chao'

1.College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China;
2.Songxian County Plant Protection and Quarantine Station, Luoyang 471400, China;
3.Zigui County Bureau of Water Resources and Lake Management, Yichang 443600, China;
4. Hubei Province Monitoring Center of Soil and Water Conservation, Wuhan 430071, China

Abstract The implementation of key projects of conserving soil and water in the upper reaches of the
Yangtze River has effectively promoted the control of soil erosion in the Wangjiagiao small watershed in the
Three Gorges Reservoir area. Mann-Kendall test, double cumulative curve method, Chinese Soil Loss
Equation (CSLE) , and Geodetector model were comprehensively used to analyze data including the rain-
fall, runoff, sediment, soil properties, topography, land use, and vegetation coverage collected at the
Wangjiaqiao small watershed control station from 1989 to 2021 to clarify the coupling regulation mechanism
between erosion “source” and sediment “sink” after implementing the project. The results showed that
there was no significant change in the annual rainfall and rainfall erosivity in small watershed in the past 33
years. The annual runoff and sediment yield had a significant downward trend (P<<0.01) , with an average
annual decrease of 1.46X10° m’ and 493.4 t, respectively, and both experienced sudden changes around
1999. Compared to 1990, the soil erosion modulus in 2020 decreased by 84.3%. The overall intensity of
soil erosion in the watershed shifted towards micro-erosion. The sediment yield modulus at the outlet of the
watershed decreased by 90.8% , and the sediment delivery ratio decreased from 0.74 to 0.43. The contribu-
tion rates of human activities including optimizing land use and improving vegetation coverage to the reduc-
tion of slope sediment yield and watershed sediment delivery were 71.3% and 88.7% , respectively. It is in-
dicated that the key projects of preventing and controlling soil and conserving water in the upper reaches of
the Yangtze River have achieved sustainable and effective control of sediment at the watershed scale by opti-
mizing the structure of land use and increasing vegetation coverage.

Keywords erosion; sediment yield ; source-sink relationship; CSLE model; small watersheds in the
Three Gorges Reservoir area
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