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Quantitative Assessment of Soil Erosion in West Baiyanggou Watershed on
North Slopes of Tianshan Mountains Based on CSLE Model

Lu Gang
(General Station Soil and Water Conservation and Ecological

Environment Monitoring of Xinjiang , Urumqi, Xinjiang 830000, China)

Abstract; [ Objective] Quantitative assessment of soil erosion in West Baiyanggou watershed on the north
slopes of Tianshan Mountains and its distribution characteristics were studied in order to provide the scientific
basis for ecological management and soil erosion control. [ Methods] Taking the West Baiyanggou watershed in
Urumgi County of Xijiang Wei Autonomous Region as the research area, using the methods of sampling plot
survey, geographic information system(GIS), remote sensing system(RS) and CSLE model, soil erosion was
assessed and the spatial distribution of erosion intensity was analyzed. [ Results]| The average soil erosion
modulus was 748. 91 t/(km® ¢ a) in the West Baiyanggou watershed on the north slope of the Tianshan
Mountains. In most areas of this watershed, the intensity of soil erosion was at weak or slight level. Strong,
extreme or severe erosions were mainly distributed in the middle and lower reaches of the basin. Soil erosion

was significantly impacted by the topographic factors. In the regions with slope of 20°~40°, the highest soil
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erosion modulus varied between 1 127, 22~1 229, 62 t/(km® « a). In the regions with slope <(20°, the slope
factor has a positive effect on the soil erosion modulus. While in the regions with slope of 40°~70°, the slope
factor has a negative effect on the soil erosion modulus. Soil erosion mainly occurred on the south slope,
southeast slope and east slope, and influenced by land use types with the following rank: shrub land(1 709. 80
t/(km? » a)J>woodland (1 389.40 t/(km?® » a)J>>natural grassland(605. 20 t/(km?
(334.71 t/(km® » a)J >irrigated land(113. 69 t/(km?*

generally at slightness and lightness level. Strong erosion, extremely strong erosion, and severe erosion are

« a)J]>artificial pasture

+ a)J. [Conclusion] The intensity of soil erosion is

mainly distributed in the middle and lower reaches of the basin. Soil properties, slope and land use types were

closely related to the soil erosion distribution in the study area.

Keywords: soil erosion; remote sensing ; CSLE model; north slopes of Tianshan Mountains
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(SL190-2007) ), 7E 4= 4F H P ¥ X <5 m/s. H4FF
YR K >>300 mm, K 1 dE 3 Cili X)) #b X & 434 7K
JIRRIK . R T R bR 25 5 K A Y A
PR IURFE AR . R db ARl X, 32 2 A4 K
G5 LR VS VSR B R 2 A2 5 1l L
TEAE A KA BE N E. T L MIE AR,
P - HE 53 S REAE AR (5 3 s K g 42 ol 32 2 4 A A b
LA AL L K 1 b S I L XY AR SR
PO el o - (N N R R N
PR, H R AR o = B2 A A I 300 HR i AT T 5 SR 20 AR
ol e 5 B4R o TR AR ok 3 L 3 A A R B RO Ui

R X 5 R E ST E5 8 H A — B,

(4D AW LB R I3 K £ 5K B R &0
(FEAO FA S F R = A g N E X H 289
5K ) OIS Bl DA B BRARRARAT s 2 52 e Y] 3 U VD A
o I B R,

(5) A SCHE A o 1] 4 8 3t 2% i 4t J7 72 (CSLE)D
XoF R L A3 PG A% V8 I 0t K 47 ik e A
MR A AE IR A ik R 1 ) A, s e 55 B PR TSR A T
SRGLIRAE IR BT AE R A HOIP A o R R
PRI B IE s B & 25 ] 22 R K RHI— 1 A3l K
Sk UL T SO R E YR . P A T R R
R Ly b RO Y 1 0 4B X3, S 05 e 2
e Ay I R o S e 1 Vi o R G
o B - sh A AR Ak, BRI R 3 3l T PR 2 R e 3
K ARG T 02—,

3.2 & it

(1) Kl b 3 V4 11 4% 18 i 3501 35 4 38 4 b A 4K
748.91 t/(km’ « a), TRk iR BE SR LURIUE R £
5 Z AR A R FU AR ok L R 2 AR el S A3 A A I
R iR T

(2) HJE PR R 6 4 18 42 1d 1 52 e 2 ) 8 4 S A
Jab s 7 ME BE 20° ~ 40° X 3R, = 847 Pl BE 0 B v L FE
1127.22~1 229.62 t/(km® » a) Z[8], EZEHE (<207
DX, 3l J3E 0 - 98 4R ol S B 5 E RGN T AE BE B (40°
~T70°) DXl 3 E X A AR P B R S R RN . A AR
MR R AR, B SRR R
Tl L T AR

(3) ] A i F) 5 3%+ 3K 712 bl /R 3 5
Ml AN [A] o E AR b - 35+ 4R AR R R 1 709. 80
t/(km® « a) s HUK W A MMl L S 34 4 HEAR AR50k 3]
1.389.40 t/(km” « a), T RKIRBCF . N T HCH 3
FZK B8 L 1 34 452 b 85 80 1 B IR, 43 il Dy 605, 20,
334.71,113.69 t/(km’ » a),

L & % x # ]

[1] Meyer L D. Evolution of the universal soil loss equation
[J]. Journal of Soil and Water Conservation[ J ], 1984,
39(2): 99-104.

[2] Graaff ] D, Aklilua, Ouessar M, et al. The develop-
ment of soil and water conservation policies and practices
in five selected countries from 1960 to 2010[J]. Land
Use Policy, 2013, 32(3): 165-174.

[3] ZRA. LA M . Jbat. @& 5 20 h i . 2004,

(4] B2F, 8 8, FA%, % 5T USLE #7448 % 1
9 A AR o BR PP A [T ], BRI R R 2 AR R, 2017,
39(3) :288-295.



130 K A PR A 4 5 39 &
[5] Vanrompaey A J J, Gerardgovers. Data quality and [20] HBEEHE, @EE, 24664, 5. 2T GIS 1 CSLE #9 +
model complexity for regional scale soil erosion predic- R E RN UL R AW I X R ELT]. oAk

tion [J]. International Journal of Geographical Informa- B, 2016, 44(11); 439-442.
tion Systems, 2002, 16(7): 663-680. [21] Z=Xk, ik, 2214, 4. 3T GIS 1 USLE 1AL

[6] Siakeu J, Oguchi T. Soil erosion analysis and modelling WA LR BRI (1], B2 8K, 2016, 35
A review[J]. Chikei, 2000, 21(4); 413-429. (4):942-951.

[7]1 Ganasri B P, Ramesh H. Assessment of soil erosion by [22] ZE/NE, W R, HEEZE. N THREBIEN &M T A
RUSLE model using remote sensing and GIS: A case MR X AR R A LT ] K R ER AR,
study of Nethravathi Basin[J]. Geoscience Frontiers, 2016,30(1) :36-40.

2016, 7(6): 953-961. (23] ZENE, FKOE , RVTHE 45, 1961—2010 47 S5 Al 3o 4 K i

[8] Fernandez C, Vega J A. Evaluation of RUSLE and A2 FEAELT ], i BEAFSY . 2014, 33(10) : 1881-1891.
PESERA models for predicting soil erosion losses in the [24]  SRIE B3 ATHORR, B, 45, [ 0K 1 L X K 23 [ 43 A A
first year after wildfire in NW Spain[J]. Geoderma, PR A A B [T . KR 223k Jig, 2015, 26 (4) :500-508.
2016, 273; 64-72. [25] #ET =, Wiy, WEMRSR. B8R il X 51 4F kK

[9] Djoukbala O, Mazour M, Hasbaia M, et al. Estimating AARARAELT . K B RFFEWESE . 2013,20(2) 1 139-144.
of water erosion in semiarid regions using RUSLE equa- [26] Sharpley A N, Williams J R. EPIC-erosion/productivi-
tion under GIS environment[]]. Environmental Earth ty impact calculator (2): User manual[J]. Technical
Sciences, 2018, 77(9): 345-352. Bulletin-United States Department of Agriculture,

[10] Wischmeier W H. et a l. A soil erodibility nomograph 1990, 4(4). 206-207.

farmland and construction sites[ J]. Journal of Soil and [27] B XUSE4, WO 3. 55, o E R ph X gl b K
Water Conservation, 1971, 26, 189-193. RS R B K 04 2013(10) : 35-40.
[11] Wischmerier W H, Smith D D. Predicting rainfall ero- [28] Foster G R, Wischmeier W H. Evaluating irregular
sion losses-a guide to conservation planning[ R]. Wash- slopes for soil loss prediction[J]. Trans ASAE Gen Ed
ington: Agrichlture Handook, 1978. Am Soc Agric Eng, 1974, 17 305-309.
[12] Renard K G, Foster G R, Weesies G A, et al. Predic- [29] XxI=oc, S/hNI, fFR4E, & dua Lk &
ting soil erosion by water; A guide to conservation [ML bt Bhof i hidt, 2010.
planning with the revised universal soil Loss equation [30] Mecool DK, Brown L C, Foster G R, et al. Revised slope
(RUSLE)[M]. US. Agriculture Handbook, 1997. steepness factor for the universal soil loss equation[ J].
[13] BIR%E, 25480, BBk, 2. T GIS 1K HK - %%k Transactions of the ASAE: American Society of Agricul-
SEMAE R, R ERRES TR 2248, 2000, 8(1); tural Engineers(USA), 1987,30(5) :1387-1396.
1-8. [31] Liu Baoyuan, Nearing M A, Risse M. Slope gradient
(147 MEJe, 47, T, T RUSLE KA 1 = T effects on soil loss for steep slopes[J]. Transactions of
ESFE R S IR D], EEAL 2R, 2017, 26(7) . the ASAE, 1994, 37(6) . 1835-1840.
11-22. [32] Choudhury J, Ahmed N U, Idso S B, et al. Relations
(157 Xk, Fikdl, BIEem, 2. + 8K F7 (20 0 iE s B between evaporation coefficients and vegetation indices
BERBESE . LIT P& R[], 5k 222 4, = B A studied by model simulations[J]. Remote Sensing of
22012, 37(4): 389-393. Environment, 1994, 50(1): 1-17.

(161 #3#t, GREHK. HRUF, %. 36T RUSLE fofaeg g [55) B, THISC B USLE BUR G0 ARG 2R 5 1D-
S 4 b A R 1L RIST B 03 3 2 6 955 . K £ 5274
2013, 33(10); 2974-2982. 2000, 1420 19-24.

[17] Liu Baoyuan, Zhang Keli, Xie Yun. An empirical soil [34] EP%AE%ﬁ]k%U%K B—REEKMEREA LR
loss equation[ C]. Beijing: International Soil Conserva- ﬁ‘lﬁdﬂ&%ﬁ[]] i [ﬂi](j:{%i%,ZO‘IB(‘lf)) :?_3; §
) L [35] SPERE. FET 2R a0 A pUR 5w 5 4t 5 R
ton Qrganization Conference. 2002~ 138 <K A B 7 LCD /A 1 K 5«

(18] R, HhEIFY. WHLLEE. 4. JET GIS M1 CSLE MRy KAT P EDK £ RS2 2. BR T 2k T R K0k £
BRI TR )] K R R TR AR S R 8 S B 4. 2013,
2009, 23(5): 61-66. (361 g M Ak 25 R, R Ll ALK b 02 2 A5 20 RE

(19 EBL. XAk, agf. 5. T CSLE Ml or #F At B A 735 Al e 5 ) PR 25 43« L 494 307 97 3l 49 [ C ]

ARG BN He 2 o P LT ] K R OR 5
58, 2015, 22(1): 26-32.

J B AT R AR AT TR R 2 5T
4 A A T 2 R i SC4E 12008,



