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Evaluating the sensitivity of soil erosion in the Yili River valley based on GIS and USLE.
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Abstract: The Yili River valley is an important production base of agriculture and animal hus-
bandry in Xinjiang. Recently, soil loss is a significant ecological environment problem in this re-
gion. Based on the universal soil loss equation (USLE) and spatial analysis functions in ArcGIS,
this study evaluated the temporal and spatial characteristics of soil erosion sensitivity according to
selected factors (i.e. precipitation, vegetation cover, soil, slope, slope length) in the valley,
with the factors of precipitation and vegetation being discriminated in different seasons. The re-
sults showed that in the study area, the soil erosion was most sensitive in spring, followed by au-
tumn, while it was only slightly sensitive in summer and in the whole year. The total area of soil
erosion with high sensitivity had a significant seasonal difference. It was largest in spring (32.2%
of the total area) , while only 6.1% in summer, and slightly less in autumn than in summer. Spa-
tially, soil erosion area of low sensitivity was mainly distributed in plain area of the valley, while
the area of medium and high sensitivity was mainly in the steep field, and in mountain area with
elevation above 1500 m and slope about 20°. Furthermore, the influence of vegetation factor on
soil erosion was greater than that of precipitation factor.

Key words: Yili River valley; soil erosion; sensitivity evaluation; USLE.
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Fig.1 Sketch map of location of the study area



944

F35E Hal

1.3 IR USRI Ok

TESEAT TR i U PR ST, 32 B R 8
S - SRR P R 1 PR 3 o e Y R
BRAL, X6 DIl A S R Dk R E AT E5 5 V. N
FEALTT 1A I X (B4, 2014 ) B o+ my (A 42
H5F 2011 Z5FKNR , 2014 ) 55 22 W X AR G4 SR T
i g 2k 5 #E (USLE) iz T, GBS 43 1 F AR
PR ok St DR AU, BT LA SCIE IR - Wis-
chmeier 1 Smith $2 t 938 H 4 3837 25 75 #2 (USLE)
( Wischmeier et al. ,1978) , ZB R 4RI JE T 5200
IR AR Rl RO W B
IRt R AR K R OR RS S AN IR
AT T AT

A=R-K-L-S-C-P (1)
A AR HERKE (L hm™ - a™') R NEMW R
AT (M) - mm - hm™ - h™' - a™) Ky tH3En il
HEHEF (e h - M7 s mm ™) L OB (o
W), S AT (TLEN),C NP H T (T
W) P AR EARFFH T (TEREN) , LI AR ol AR
PERFEHEBR A S SMERZ W K 2, 75 H AR T &
A AR Dl RT BB B RN (R R A 45, 2005)
W, 55 P AL A3 b Sl R A5, PRI K | 0 Wi Rk
KA B AG WAL 7555 4 AP 71 3R i AU 31
Hri&ds .
1.3.1 FERERMIIEF(R)  FEWE5E - 5E
(LSNERPSoIDAN <R C4t WAL (EoF Tpiid C T P e
P BE IR bR . SR EL 30 F6FREE R . EI 30
(R R B S B Rk, T Xk = S
BORL, SRy HR T R AR 1l T B 187 2 1B . AR SCR
H Wischmeier 25 (1971) B &8 A F71HE, %
THEA AR I TR 1 sl 1) 3 W A= Dl R 15
A, ETT A (1996) K BLHAE T E AL 5 i X H
A —E 13E A R A

12
R = z 1.735 x 10"-5losi?-logp) ~0.8188 (2)
i=1

K, R NFERERNAR T, p, 25 A E3R K& p hy
RSB K i, BRI AL S 2138 5 o A R K
Bt A R M, iz ArcGIS =5 0] N i T fig, R H
Kriging 7588 R EH 25 M4 A B, A T X450
RERNAZ IR 22 7 AUl R TR J
AR R BT IR T AERE IR T
1.3.2 HHEAlphdE N (K) RS Rl plp %
BT 3 BRAC AR 7538 A 3 Ry e, +

HE] e R KR e S I A 1 A
R AR R T SR AR T SR PR AR R i /DN X A5
T, B R R AR S O B ) B T AR L Y A
JAE (ZEARSE,2000) 38 ad 5L E KT ALAY K
B ZRES 3% ), WA R 22 , AR US55 O A TR DG A SR
(fhsese,2014) ia FR -4 77 T334 (EPIC) B2
Ry K TR AR, 85 A AL 45 585 7 1
T eI NP7 i w18 ¢ v R e 151 T N 7 = R/
vy (Tl
SIL

K= {O.2+0.3exp[—0.0256SAN(l—ﬁ)] f

SIL s 0.25C
starsi) 0 e (372-2.95 ¢
0.7SN1
[1.0 SNl+exp(—5.5]+22.9SN1)] (3)
A, SAN PR (KiFE A 0.1 ~2 mm) A 53 5 &
(%) ,SIL HHHP CRiA%} 0.002~0.1 mm) A 2> &5
(%) ,SLA R EE kL (K12 5 <0.002 mm) H 55 7% &
(%) ,C HAEHLBA & H (%) ,SN1=1-SAN/100,
1.3.3 BRKIGERT(LS) AL HE iS5
I, EE 22K, LS HFARMET 5, X B S8 6
W58 (227 BLAE,2009) , SR FH HBIE 2 AR BE A by DX 5k
T IR IR P A MO 8 AR, LA DEM $dE R
FEAMFRUR 78 ArcGIS 23 [A] 0 M B () S5, 4
FHM A% 2B 43158 T H. ( neighborhood statistics ) , $2HX
5T X A OB RS AR B . A SCR 7K 4245 (2008 ) |
TR (2009) £ THr 8% 1 : 250000 DEM %4 15 H
BRI R B TR B S A G T A 8% 8 A%
(2.56 km®) K/NHEATIH5,
1.3.4 HEEHF(C)  REWHE 5 R B A g B
P IR A/, AR SCRE AR B 55 C {ERIE
R 5 L IERMEE MR, ¢ HFHENT
O~ 1, PRI ¢ (EHUR/IME 0, Hu i 57 B 473
B C{EHR 1, R o+ 4420, FIFH NDVI AL AL
115 ( Gutman et al. ,1998 ;5K H )\% 2008) .
F_=(NDVI-NDVI . )/(NDVI__ ~NDVI . ) (4)
Wit F RN T BRI R A S e - 1 7
TSR R Z IR, O T XN [R5 [l 4
WERENZER TR T RER HE EMNC
{8, [RIB XHAE A € (EHEAT T 34007
1.4 +HRREURMELZE AN
1.4.1 EHRMEURENTHHR AXSFHEN
A 4 R I ABUR M PR B 5T R ( FAORHAE 2001 5

(




ZER IS5 FETF GIS Al USLE B0 AL 45 + 342 i AUR M TR 945

®1 TEEHEBREEFTMERERER

Table 1 Evaluation index system of soil erosion sensitivity
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Fig.2 Sensitivity spatial distribution of rainfall erosivity in Yili River valley
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Table 2  Sensitivity evaluation of rainfall erosivity in Yili

River valley

i ] WERT Al REGR PEBER RESUR  MEE
(MJ mm « hm™2 - TR TR TR [N

hlea™h (%) (%) (%) (%)
%% 332.8~1036.5 * 10.2 68.9 20.9
2% 274.8~1104.6 * 4.1 46.2 9.7
e 73.1~354.8 23.6 76.4 * #
My 36.2~5124 30.1 55.1 10.2 4.6
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Table 3 Sensitivity evaluation of topography factor in Yili
River valley

fidRded A (km?) A8 (% )
AU 9917.2 18.3
1 U 9654.1 17.9
o U 10942.5 20.2
1o AR 22171.9 41.0
e R 1332.1 2.6
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Fig.3 Sensitivity spatial distribution of topography factor
and soil texture in Yili River valley
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2000 m LA b9l B SR AR bR D B2 oK T AR IX
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Table 4 Sensitivity evaluation of soil erodibility in Yili Ri-
ver valley

R AL (km?) el (%)
AU 12379.9 23.1
1R U 17309.2 32.3
o AR 5513.6 10.3
o FE AR 7273.6 13.6
i % 11095.2 20.7

x5 FEUSEHERFHEBRMETENR
Table 5 Sensitivity evaluation of vegetation factor in Yili
River valley

Fisf ] AR REMUR PREERUR E R WU
[Tigsa T TR T T
(%) (%) (%) (%) (%)
B 1.5 6.7 34.4 28.5 28.9
KBz 42.1 2.3 14.6 15.8 5.2
B 1.8 10.7 44.9 26.8 15.8
SRR 5401 19.0 13.9 9.4 3.6

# AR IR RO AR R i BE IR Bl R O



948 EERARE W3S E el

0 40 80 km
[ —

B4 FETSEEEFHREZESHE
Fig.4 Sensitivity spatial distribution of vegetation factor in Yili River valley
a. HFE, b B, o BKFE, dARRK, 1 REUK, 3. REHUR, 5. UK, 7. RIERUK, 9. K,
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Fig.5 Integrated evaluation of soil erosion sensitivity in Yili River valley
a. HZE, b BHZE, o BT, d. 4EY, 1B, 20 BIEHUR, 3.0, 4. mIEHUR, 5. R EUR,
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Table 6 Integrated sensitivity evaluation on soil erosion in
Yili River valley
i ] AR REERUR PR mERR U
T A T A MR MR [

(%) (%) (%) (%) (%)
B 0.1 24.8 4.5 32.2 0.4
ES 2.7 54.5 36.6 6.1 0.1
& 0.7 39.4 53.8 6.0 0.1
) 4.6 63.4 30.6 1.1 0.3
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Fig.6 Monthly mean precipitation, temperature, and ve-
getation coverage change in the Yili River valley
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