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Abstract: Wuhan city is located between the National Soil and Water Loss Prevention Area of Dabie Mountain and the
Provincial Soil and Water Loss Control Area of Mufu Mountain. The soil erosion issue has an important impact on the
ecological security of the middle reaches of the Yangtze River. This study quantitatively analyzed the effects of slope, erosive
precipitation, land use, soil and water conservation measures on soil erosion, based on the observation data (139 groups)
of 35 runoff plots from four monitoring sites including Caidian, Mopanshan, Xihu, and Yanzishan in Wuhan during 2009—

2018. Meanwhile, dominant soil erosion factors were identified using the revised USLE model. The results showed that for
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the plots with different land use types, the average soil loss of bare land was the highest (2597.57 t km ™ a™") , followed by
economic forest, grassland, and cultivated plots, and the average soil loss of which were close. There was a significant
binary linear or power function relationship between the soil loss, erosive precipitation and slopes. The crop / vegetation
types with the highest soil loss reduction rate in granite red soil, yellow brown soil and brown earthl plots of Wuhan City
were respectively Chestnut, artificial secondary forest and grassland. Compared with natural vegetation-covered plots, both
hedgerows ( grass strips, tea plants, amorpha fruticosa) and rock ridge terraces significantly reduced the soil loss, and
these soil and water conservation measures had stronger soil erosion control effect under lower erosive precipitation. In
addition, the effect of hedgerow measures was better than rock terraces, and soil loss of the grass strip hedgerow plots was
the lowest (46.13 t km™ a™"). The average soil loss of the plots with slopes of three ranges (0—10°, 10—20°, 20—25°)
were 892.07, 911.15 and 2087.60 t km™ a™', respectively, indicating that soil erosion rapidly increased with the slope
exceeding 20°. The dominant erosion factors were soil and water conservation measure, vegetation cover and management
factors. There was a good linear relationship between soil loss and the improved soil erodibility factor K’ in this paper, which
showed that K’ had a significant effect in indicating the comprehensive influence of surface cover factors and soil erodibility
factors. The results can provide a basis for the reasonable arrangements of soil and water conservation measures and the
improvement of erosion model in Wuhan. Furthermore, quantitative assessment of regional soil erosion based on long-term

observation data from field runoff plots is worthy of further study.

Key Words: soil loss; runoff plot; soil erosion factor; soil and water conservation measure; USLE; Wuhan city
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Table 1 Plots layout and soil loss observation plot-years
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precipitation/mm
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2 g
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Y g
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Fig.2 Distribution of observation data of plots
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Table 2 Soil erosion observation data of plots with different land use type and the factor values
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=+ b I FH . , CHF e &l
Land use tvmes Erosive K'-value/ Covel Area/m? Loss lovel
and use fypes precipitation/mm  (tkm™ a”' mm™") e reasm o feve
4t Bare land 1057.63( £382.37) 0.37(+0.28) 1.00( £0.65) 1400 Lalis
HFHb Arable 1157.60( £415.88) 0.11(0.08) 0.23(%0.16) 560 (=353
Wl Grassland 1208.13( £308.82) 0.10(+0.11) 0.33(0.47) 1010 B
2535 MK Economic forrest 1049.29( £425.91) 0.25(£0.51) 0.51(£0.73) 2010 (=35
Fit Sum 1096.03 ( £396.60) 0.24( +0.38) 4980 B
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Fig.3 Soil loss of different plots types
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(68%) o X HRAHENT 5 , N T U ARG R T D3R A 5 (96% ) , B ML fie fI (289% ) o XRRLLHEMT &, 5 M A 1R
Tl 1% e 7 (96% ) , LR AR (69% ) .

£33 TREM/TEREEDRE TREMEIRZE %

Table 3 Soil loss reduction rate of different crop types and plant species

FREAEY)/ Fe A ALK A B A £ piyest FREL A
Crop types and plant species Granite red soil Yellow brown soil Brown earth
MZE Chestnut 93

ZME Tea tree 68

ANTRAEM Artificial secondary forest 96

/N * Wheat 86

JHIBR * Batched jute 83

H:4E Osmanthus fragrans 70

HHb Grassland 28 96
Etit Ak Coniferous forest 94
[& Mk Broad-leaved forest 93
212" Sweet potato 72
AE4E ™ Peanut 71
H-£ Pseudo-ginseng 69

B—FI BT EIHCR M BMEHET PR S () B PR R

2.2 KELRFFREHEH T P

4 AR HARFFRE A /N DX (3 33 AREAS) A7 T B IX 25l | RS Ry o 1L XA LT
XHEEES R 150, Kl 4 R =3 EP M ZEAN K, (H S 7K AR R it /N XA SL AT KB 20 5 351K T oK 5L e
INIX,

W 4 FrR , R E B SL s, HRJE A e H RN SRR | B i B eIk, BB U (R ol
et ARIK ARSI Z 8 EP CH 8225 i KEEKR/NE RS SL—3, o] WA R & K 0555
LGRS/

R4 REKLRFREENX TG MU0 ETEREFIRE

Table 4 Soil erosion observation data of plots with different water and soil conservation measures and the factor values

kK Bt K H¥

K B AR 1Y . , CH¥F ST 2l
Erosive K'-value/ )
Measures . P o C-value Area/m Loss level
precipitation/mm  (t km™* a™' mm™")
BRI Grass belts hedge 610.63(£251.76)  0.015(=0.006) 0.17(£0.12) 140 e
KW HIEYE Tea tree hedge 692.61(£254.77) 0.032(+0.024) 0.43(£0.45) 160 T
LMY B Amorpha fruticose hedge  640.52( £281.92) 0.026( £0.015) 0.32(0.30) 180 W
AL Cross wall terraces 640.52(+£281.92) 0.023(£0.013) 0.30(£0.27) 180 T

2.3 WENTS

TN 530 3 A4 A(0° S HEE<10°,n=10) B(10°<HE<20°,n=78) \C(20° SHJE <25°,n=
18) . A B.CHGUNXIFH SL A5 892.07(£1198.18) t km™ a™' 911.15(£1306.73) t km™ a™' ,2087.60
(£1999.82) tkm™ a”' MRUCE TR FEAPEEMAFH . A B UMY SLARZEAR R C ARG NX Y
SLIEEF A F1 B, A UL 243k R 55 20° B 4395 £ 7 o i
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Fig.4 Comparison of observation data with or without water and soil conservation measures
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Fig.5 Soil loss of different slope-land use combination
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Fig.6 Fitting results of soil loss and slope under natural vegetation cover
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Fig.7 Fitting results of soil loss and erosive precipitation under natural vegetation cover
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Fig.8 Fitting results of soil loss and erosive precipitation with water and soil conservation measures
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Table 5 Binary fitting equations between soil loss and erosive precipitation and slope for each land use type

IR MEITH itk

Land use types Fitting method  Equation R P "
il Bare land LA y==3813.95+3.12x, +10407.81 x, 0.5080 P<0.01 22
#EHb Arable y=1985.45+0.93x,-9317.42 x, 0.5928 P<0.01 16
i Grassland y=-2687.34+0.79x, +8499.82 x, 0.5323 P<0.01 20
235 Economic forrest y==400.39+1.48x, ~778.67 x, 0.3461 P<0.01 48
#iHb Bare land RIS y=1.00x107% « x, 235,177 0.4579 P<0.01 22
#EHb Arable y=6.22%1070 « x, 2104, 7752 0.3480 P<0.05 16
i Grassland y=4.89%107% « x, 2Py, 13 0.2923 P<0.05 20
223%FK Economic forrest y=8.95%107% « x, 2135, 703 0.4191 P<0.01 48
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Fig.9 Fitting results of soil loss and K’ factor
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