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Abstract: Soil erosion has been the most serious eco-environmental problem in Three Gorges Reservoir area of Chongqing.
The study area, Three Gorges Reservoir area, is the ecological barrier of the Yangtze River basin and one of the seventeen
key regions globally for protecting biodiversity. Eco-environment problems in the study area influence not only the security
of Three Gorges Reservoir and steady of migrant but also the ecological security and the socio-economy sustainable
development of the Yangtze River basin. So many scholars paid much attention to the soil erosion problems in the study
area. Their research results improve our understanding about the water and soil loss problems. However, these researches
still have some shortcomings. Based on the Universal Soil Loss Equation (USLE) , four natural factors affecting soil erosion
were chosen as assessment indices, which are precipitation, soil texture, topography and vegetation cover. We classified the
influences of the four factors into five degrees based on GIS analysis. Then, assessment map of each factor was produced.

An integrated sensitivity assessment map of soil erosion was created by overlapping function with ArcGIS. Furthermore,
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distribution characteristics and spatial difference of sensitivity of soil erosion in study area were analyzed. The results
showed that strong, moderate and intense sensitivities are the main types of soil sensitivities and the area proportions with
slight or non-sensitivity are small. The northeast of study area is the most sensitive area and the west is not sensitive. The
proposed soil erosion sensitivities were found to be consistent with real soil erosion. The natural factors such as
precipitation, topography, soil texture and vegetation are dominant factors for soil erosion while human activities are the
inducement of soil erosion. Vegetation is mostly affected by human activities. So conservation and renewal of vegetation are

key measurements to prevent soil erosion.
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Table 1 Classification of influence grades of precipitation on soil erosion

pix1 AUk R B R T U AR

Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
KRR J1( R)
Rainfall erosivity (R)
IIRIRIE(S)

Classification value (S)

< 250 250 ~300 300 ~350 350 ~400 > 400
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Table 2 Classification of influence grades of soil texture on soil erosion

Vi d Rk e B Uk Hh AU R AR

Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
72 N R e NS N

T KB+ %?ﬂi\Mﬂ?.ﬁ’@i ER(E).:I: ﬁ’%i. e 4

Soil t Paddy soil New alluvial soil Brown soil | Yellow soil | Purole soil

oL ype ¥ sor Meadow soil Yellowish-brown soil Yellow-brown soil , urple sov
Limestone soil Roughness soil
4
SIS 1 , 5 , .

Classification value(.S)

[ U b | R s L ERUR 0 ek
Insensitive Moderate sensitive Extremely Insensitive Moderate sensitive Extremely
sensitive . . sensitive
[ B B FEaUE [ B 1 FERUK
Slight sensitive Strong sensitive Slight sensitive Strong sensitive
1 Rk R R B2 R
Fig.1 Sensitivities of the precipitation factor Fig.2 Sensitivities of the soil influencing factor
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Table 3 Classification of influence grades of topography on soil erosion

Vi 4 AR R Uk Hh B ARk e JE AURR R ABURR
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
b FE AR BE Relief 0 ~20m 20 ~50 m 50 ~100 m 100 ~300 m > 300 m
IIRIRIE(S)

Classificatio value(S) ! 3 5 7 °
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*4 BEAFHIBEEMSEEMWIREERE
Table 4 Classification of influence grades of vegetation on soil erosion

Vi d AR R AR rh BE AUk 3 BERURR AR
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
Pl o R R Y
SEF Ak E
rr TR o o
b R s B T
2 5
Vem(:tg,jigoi cover Waker wre, Wetland, g:zgefs::ilf::::i\ Slrubibery Spare Dgﬂli]‘and gaf %ﬂd
8 Paddy land mixed forest woodland., Moderate- R4
Coniferous forest. low cover grassland
High cover grassland
SrIRIE(S)
Classificatio value(.S) ! 3 3 ? 2

- UL TR W Y7 T M
Insensitive Moderate sensitive Extrfttmely Insensitive Moderate sensitive Extremely
sensitive en
o RERE ) TREE I R T sensitive
Slight sensitive Strong sensitive Slight sensitive Strong sensitive
B3 s E 4 BZATEBELE
Fig.3 Sensitivities of the topography factor Fig.4 Sensitivities of the vegetation factor

2.5 HREMBEMLG SN TITIE

B ) SRR P R U B TR — DRk SRRk A R B s, B T X R R
TR 2 [A) AR SRR SR OB R o AR 7 20 G B JRAEL, A AreGIS BOZS [RIZ I Th E 45 Bk & B A
TR N A B AT R, AF

ss, = |15 (3)

XA, S8 j 25 18 B0 SRR I U A6 20, S, O @ N R BUBIE S RIE. )5 KA B R0 5% (Natural
break , ArcGIS fiX 732K I LR A HISE T2 1 Jenk B ARALEETR 20 5L R, BEBB A & A N AR 7 22 Z Al
/N HE SS 43 5 Bl Sk IX (ERB) H IR BUR L S PR E (B S) .

3 HIERISAE

Bt AR BT ST X 1010 J7 1338708, 1:5 J7 DEM $df ,2004 4F 1:10 J7 L3 FZE AU A, 1:10 J7HE 8¢
B, R 34 MR 1971 ~2000 45 1 ~ 12 H S FHRERER . BB ArcGIS 814 %R
AL FRFAE AN 6,



2

ZHE . ZWFEX(ERE) TREMBURMITG K F 7 A

4 ZERHH
4.1 FERHBURMETF

BFFEIX - AR oo A T A S gt AR R B o 32, —
BT HBIGE 0% (R 5) o AU B USRI
TURPT S AL EAS A S, R B R iR, S E b, B
FE X AR ALER B TT- B T 1R e g 355, LU BRI P R
ZPHVEER 7 M G BALER X 2t [X 4 ARl R A
BURERERELU Lo SRR P X UK &
AR Vi ) AR LR R AR it g e, AR BE AN 0RO 3 (&
Do
4.2 LIEATRPERURPEEOY

H B FE X R A0 - 358 LU 398 o 3t By 5% €2 - AN B

N
A

[ ¥R

ek 3, DRt - S AT b R A SR R R o AR R TR AR A el EeE W R
nsensitive Moderate sensitive Extremely
K, 2 16636. 39km? , HHFSE X S F AU 36.04% . Hk s s ceslitve
ﬁ%g@f{@ B: , E%ﬂ Hﬁyg 31.77% . %E@@%/}\ , Hﬁ Slight sensitive Strong sensitive
BIAE 1% (£ 6) . 25[H) L, ZRIL-FI R HPFATIR A X2 B5 - SERhEORE L A A
ijﬁﬁ'ﬂ £ % Eﬁ&@g X ( ;H\: LF' 7J( i j:ﬁ} %ﬁ X A @J‘:&% Fig.5 Integrated assessment of sensitivity
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TR 4 s e R A 2 R B B W U R o T A A 43 2
Topography sensitivity map Soil texture sensitivity map Vegetation sensitivity map Precipitation sensitivity map
TIRER M BURE AT E
Soil erosion sensitivity map
K6 BimabBHEAREL
Fig.6 Data processing techniques
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Table 5 The sensitivity assessment of precipitation on soil erosion
vied R BEBUR Hh B AR o0 JBE AR AR
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
TR Area(km?) 6802. 19 16044. 49 10163.91 7010.90 6137.04
'H 4} L Proportion( % ) 14.74 34.76 22.02 15.19 13.30
F6 THEAITEEMABRIETNERR
Table 6 The sensitivity assessment of soil texture on soil erosion
Vi 4 AR R Uk Hh BE AR o0 JE Rk A ABURR
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
T Area(km?) 8177.61 63.37 6617.49 14663. 67 16636.39
'H 4t Proportion( % ) 17.72 0.14 14.34 31.77 36.04
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Table 7 The sensitivity assessment of topography on soil erosion

vied Y% UK Hh R o8 BE U AR
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
T FH Area(km?) 107.41 616.14 1904.77 10540. 06 32990. 16
'H 43 Lt Proportion( % ) 0.23 1.33 4.13 22.83 71.47

4.4 7 E N THREF

TR DX 7 i ) S92 o v LA B RSO o B8 VR oy 4 X (I 5 L 81, — 3 i o5 4 B 81 20 31 o
43.98% F135.91% , HR  ABURIX., Ly 17.88% o R BURRIX HLBIILF R 0(K 8) o ARILFHIFE =M.
TiN ZE5 AR, DA B H i S8 L SRR T B o B U E R IX (& 4) 6
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Table 8 The sensitivity assessment of vegetation on soil erosion

vied Y% UK Hh R o8 BE U AR
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
TR Area(km?) 8254.28 20298. 34 1030. 51 16575.02 0.37

'H 43 Lt Proportion( % ) 17.88 43.98 2.23 35.91 0.00
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TIMAEXE (B 5) o X Lot X FERT R 758 T i 22 K | 39 ) Itk o ELBRAURK, e, 5 i DX = ik ¢
X RiE TRE N E P RHX , KR TR 3 LR AR BES AR AR R X S X AR + AR it Fr A U 9 2
ZRA

R THEMMBBESSITNERER

Table 9 The integrated sensitivity assessment on soil erosion

i AR B e BE AUk TR BE AR AR
Classification Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
T Area(km?) 3034.46 7597. 69 10946. 96 15883. 15 8696.27

A 43k Proportion( % ) 6.57 16.46 23.72 34.41 18.84
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Table 10 The correlation between soil erosion actuality with soil erosion sensitivity

AU BB U o BE ARk o BE AU AR
S Insensitive Slight sensitive Moderate sensitive Strong sensitive Extremely sensitive
Classification Amﬁiiz) (%) Are;ﬁifilz) (%) Meﬁﬁz) (%) Amﬁﬁ;z) (%) Mﬁﬁz) (%)
42l No erosion 2673.56  12.00 4568.13 20.50 6735.36 30.23 7773.76  34.89  530.57 2.38
12 {21l Slight erosion 245.46 4.22  1391.01 23.90 1428.99 24.55 2447.95 42.05  307.70 5.29
i EE {2l Moderate erosion 81.20 0.74 1191.30 10.80 1670.10 15.14 3829.70 34.71 4262.32 38.63
R F {2l Strong erosion 29.62 0.50 403.39 6.86 1017.70 17.30 1599.81 27.20 2831.26 48.14
38 B4R 1l Intensive erosion 0.25 0.02 39.46 3.91 83.43 8.27 223.14 22.11  663.01 65.69
il 2042t Extrem erosion 4.37 3.35 4.40 3.38 11.39 8.73 8.81 6.76  101.40 77.78

TREMEARLL (%)

Area proportion of soil erosion

TR TER = RO 0 + AR B AR + SRBE R + P EER D + B AR D

1.51  12.69 17.64  33.96 34.2

5 Hit5ifit
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