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Soil Erosion in Southern Slope of Qilian Mountains Based on
Universal Soil Loss Equation Model
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Abstract: This paper assesses quantitatively the current situation of the soil erosion in the southern slope of
Qilian Mountains, using technologies of the remote senescing, geographical information system and global
positioning system, and universal soil loss equation model. The spatial distribution characteristics of soil erosion
were obtained by analyzing the main influencing factors of soil erosion such as elevation, slope, vegetation
coverage. The result shows that the erosion amount is 1.54x10” t/a and the erosion areas are 2.21x10* km® in the
southern slope of Qilian Mountains in 2014. The slight erosion accounts for 70.43% of the total soil erosion
areas, and the erosion amount of mild and moderate erosion accounts for 87.67% of the total. The proportion of
the intensive and extremely intensive erosion areas and their erosion amount only takes a small amount;
furthermore, there is no severe erosion. Most of slight erosion distributes in the flat terrainbetweenthemountains
while the mild erosion and above mainly distribute inthe Tuole Mountain, ZoulangNanshan, Lenglongling, Datong
Mountain and along the TuoleNanshan. The erosion modulus has a significant correlation with slope grade,
vegetation coverage and elevation. The level and the amount of soil erosion rise with the increasing of elevation
and slope while they decline as vegetation coverage increases.
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Tab. 2  Classification system of land-use and land-cover through remote sensing-based ecological monitoring in

southern slope of the Qilian Mountains
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Tab.5 Statistics of soil erosion
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AR 500~2 500 3.89%10° 17.62 1.55%10° 6.04x10° 39.34
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Tab. 6  Amount of soil erosion of different slope levels

M area / km® . . . - {2 i
. TSR WRILH PHRREE R
95 Neal
| )L/ AR R R R Rl i R ARl B T 4 percenlage average erosion  erosion .
slope extreme Jeb THI A percentage
slightly mild  moderate intensive Y of area modulus amount )
() intensive  total area ) of erosion
erosion erosion  erosion  erosion ! % [t/ (km*ea)]  /(t/a)
erosion amount / %
0~5 4.71x10° 25.63 0.00 0.00 0.00 4.73x10°  21.43 65.64 3.11x10° 2.02
5~8 2.35x10°  491.33 0.00 0.00 0.00 2.84x10°  12.87 174.14 4.95x10° 3.22
8~15 3.31x10° 1.59x10° 57.21 4.69 0.00 4.96x10°  22.48 471.70 2.34x10° 15.24
15~25 3.01x10° 1.29x10° 783.86 67.25 0.00 5.16x10°  23.35 1.01x10° 5.21x10°  33.95
25~35 1.61x10° 430.34 1.10x10° 81.73 9.55 3.23x10°  14.62 1.50x10° 4.85x10°  31.59
>35 563.81 62.24 475.21 43.36 14.37 1.16x10° 5.25 1.85x10° 2.15x10° 13.98
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Tab. 7  Amountof soil erosion of different vegetation coveragelevels

A X area / km’ s =2 b i
. — e MRLE PR Rk
AT
e TR AR B2 AR v BEAR Dl B A ol o . percentage average erosion erosion
vegela- extremely ‘éﬁ FH percentage
. slightly mild  moderate intensive of area / modulus /  amount )
tion cov- intensive total area R of erosion
erosion erosion  erosion  erosion % [t/ (km’-a)] (t/a)
erage / % erosion amount / %
<15 0.07 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00
30~ 45 0.21 0.00 0.00 0.00 0.00 0.21 0.00 47.65 0.00 0.00
45~60 76.86 36.50 64.97 18.32 5.02 201.67 0.91 2.19x10° 4.42x10° 2.88
60~75 1.73x10° 3.11x10° 2.09x10° 155.94 18.32 7.11x10°  32.20 1.79x10° 1.28x10"  83.09
>75 1.37x10*  740.18  261.92 22.77 0.58 1.48x10"  66.88 146.02 2.16x10° 14.04
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Tab. 8 Amount of soil erosion of different elevation levels

T area / km® . {2
- T WRULH PR R
1Y =H 7
" TR AR B2 AR b FRRE AR Al i ARk i _ percentage average erosion erosion
elevation / extremely TR FH i percentage
slightly mild  moderate intensive of area / modulus /' amount / )
m intensive  total area R of erosion
erosion  erosion  erosion  erosion % [t/ (km’-a)] (t/a)
erosion amount / %
<3000  980.05 57.20 40.60 6.51 0.26 1.08x10° 491 253.60 2.75x10° 1.79
3000~
4000 1.29x10* 1.44x10° 935.67 55.29 4.03 1.53x10*  69.42 371.40 5.69x10°  37.06
4 000~ 3 3 3 3 3 6
5 000 1.68x10" 2.39x10° 1.44x10° 135.21 19.62 5.67x10°  25.66 1.66x10° 9.39x10°  61.14
>5 000 1.14 0.40 0.01 0.02 0.00 1.57 0.01 640.84 1x10° 0.01
4 iE T3 0, i it A i 32 10 4 o T PR AR, 3 5 2R
=A =]

FH“GIS™ i K 1 25 [B] 43 A D ag , g FH [ B
T2 W USLE #5880 55 48 3% 11 g 3 A 58 4= 1ok 1F
17 TS A5 R 2538

1) A8 3% 1l ma B 2014 4 + 27 il i R 1.54 %
107 t/a, ¥R B EL R 695.79 1/(km’ - a) , 1R
Pl AR 2.21x 10" km®. AN [A] 5 % & A+ 3842 Dl )
T AR il R T, B9 XK AR RERE T 1% 0 R
I BT X SR AR ik X SRR S AR B, Bl 1k SR
6 B & A s RAF I A S I EE. X AR
PR, N SRAE R T AR R E A I
P W AR R X e A R R

2) B 5 X3 PN 1 - AR ol 5 e B VAR A
B 3 IRGE H AR DG B . - AR Tk 9] Bl
B YR 30 IR 0 3 BEAE 25° 25 A Y IX s 1T AR
i A5 ST R Y 37.97% , R Pl R R ik i
1 65.54% , 3X 5 V5 F I A 20 i R A 1 4
W (Il B A 250 2 A7 1 X B + 342 i B K Ak X))
SRR AT 0, N 2 34 o O 39 B S L A e A R R L ok
AR AT 5 - AR B TR AR Y T

BT ST BRSNS 4R et 5t S AL
).

K USLE BB 3FAN 1 W5 IX - 48 42 ot 3
W EHA N IR I A R Z AR A AR
I P9 A0 AR S Y T3 3% AR R B 5E 1Y, 78 DL HY
AR B REARE OIS DXOK B R SE AR 251K
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