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Abstract ;[ Objective | The spatial and temporal characteristics of soil erosion in the Yarlung Zangbo River
basin were explored, and effects of climate and vegetation cover changes on soil erosion were analyzed, in
order to provide theoretical support for soil erosion prevention, ecosystem protection, and development and
utilization of water and soil resources in alpine regions. [ Methods] Based on the Revised Universal Soil Loss
Equation (RUSLE), the spatial and temporal change of soil erosion in the Yarlung Zangbo River basin from
1980 to 2017 was quantitatively evaluated. [ Results] The soil erosion intensity in the the Yarlung Zangbo

River basin showed an overall trend of first decreasing and then increasing from 1980 to 2017, the fluctuation
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of the multi-year average soil erosion modulus decreased from 1980 to 1999, while the annual average soil
erosion modulus showed no significant increase trend from 2000 to 2017. The upper and middle areas of the
basin had significant changes, while the erosion intensity in the lower areas increased first and then
decreased. The annual average soil erosion modulus was significantly positively correlated with rainfall erosivity,
with a Pearson correlation coefficient of 0.92, but not significantly correlated with NDVI. Among the different land
use types, the most intense soil erosion occurred in unused land, followed by sparse grassland, which accounted for
more than 54% of the total basin erosion due to its highest area ratio. [ Conclusion | Rainfall is the main factor
affecting the change of soil erosion intensity in the Yarlung Zangpo River basin, and the key areas for soil erosion

prevention and control in the future should be the areas with relatively high rainfall in the lower reaches of

eastern part of the basin, and focus on preventing soil erosion caused by extreme rainfall.

Keywords: Yarlung Zangbo River basin; soil erosion; RUSLE; spatial-temporal change; climate change
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Fig. 1 Geographical location of the Yarlung Zangbo River basin
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Fig. 2 Annual variation of rainfall erosivity and rainfall amounts from 1980 to2017

M3 ) RJE SR R R V3 8 42 okt g ) 2 (1] 22
S 1o 3 (P 3D o B0 e T 4R ol g B B A v Y
PR L AR 1) Y T 3 D R A AL P R A T Sk
L T s DX A 47 o T AR ol g A/ TR D5 S Ak A 24

WM K ZE 200 MJ » mm/(hm® « h « a) & 47, 3

22wk B AR Y AR Dl A 233.9 MT ¢+ mm/
Chm® « he @) 5 PSR ACHETT U DX U FLAT B 0 e
AEIRETE 1 J1 338 2000 MJ « mm/(hm® « h « a),



24 K+ %

W 5

o531 %

S 8 3 4 R A 1 805.9 MJ + mm/
(hm” « h « &) 2 225y 7.7 f5.

DL 3 I W Sk 4 A R R A e g s T A A R
SO R 79505 S X 40 O£ 200 mm 247
rhie F O DU B A5 Ml AR B i 2SO0 2 400 mm A2

A7 F W S LU MU AE 700 mm 72 A7 e T

B B R AR RO X S T AR A
M 1X 32 B BE 3 PG 1 2= KURZ IR, K PR FE T S K B R

FRI ARk 505 5 7 7S 8 4 DX TR AL 1N I A2 T HE L

AT R BLIL ZAR BERELRR . 2 XU S N KPR Ik
A BR P R A S AR U W L R KR A T AR
ﬁﬁs%:ll.ﬂ—%] .

s A 19804 - s B 1990 -
T Tfﬁ B8 vy, B2 BB s T;i 5
2 ’ "  L 2R i #2 4 %&ﬁ% R A
4 w I H*E L ER . BrgE = ER
: L, R ﬁ p < punmn B s W ﬁ z
2 . ) S E4] =S e =P
Rk . Sy EF s wik . i 7 A ‘
WE i L o R
a C 20004 o
B3 yi?z ﬂ‘ﬂi * T‘Aﬁ E#
w2 "' : uipag K¥ R #x _aaade
‘ / o B y ER ‘
. s Al B L ' p -y
gHs 4 Sy v
Erk 4 fheirr 2> e
s s
2 E 20174 . 2 F 1980—20174 es
oy BRORR - Tf@ B oy BXORMO¢ ng B
2 ‘ 4 é‘l‘ﬁ %* ) 2 ‘ A é‘l‘ﬁ ﬁ‘ﬁ A
I = E# B > e R
pa o B s %‘ ﬁ . s HEen B ™ ﬁ :
’ R Y L . e -] wHE e F3)
BLA LHRFT A 0 90180 360 540km FALA R+ T s
A [ e— A
e P L HBEA o #
R/(MJ * mm * hm? * h™)
B <200 B 200300 300~400 | 400~500 500~600
600~700 700~800 800~900 900~1000 | 1000~1200
1200~~1400 BN 1400~1600 I 1600~1800 B 1800~2000 2000

B3 #iIiim 1980—2017 £HEMEMR AT E S
Fig. 3 Spatial distribution of rainfall erosivity in the Yarlung Zangbo River basin from 1980 to 2017
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Table 1 Classification of NDVI in the Yarlung Zangbo River basin
1981 4F 1990 4 2000 4F 2017 4F
41 NDVI S - - -
/10 km®  HA/ % HR/10 km®  Hfl/ % HR/10 km®  Hfl/ % HR/10 km®  Hfl/ %
I 0~0.2 3.46 14.09 1.85 7.55 1.26 5.12 1.08 4.40
Il 0.2~0.4 12.98 52.93 12.80 52.17 11.50 46.90 10.89 44.40
I 0.4~0.6 6.46 26.34 7.12 29.03 8.33 33.96 7.86 32.04
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Fig. 5 NDVI values and its spatial change distribution in the Yarlung Zangbo River basin from 1981 to 2017
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Table 2 Classification of soil erosion intensity in the Yarlung Zangbo River basin

sy R BEL/ 1990 4E 2000 4E 2015 4F
(tekm2+a ") i A /10 km? et/ T A /10% km? et/ % [ FR /10" km? i/ Y%
1 <100 16.65 68.14 16.74 68.48 16.65 68.11
Il 100~500 1.36 5.56 1.35 5.54 1.36 5.57
il 500~1000 1.22 5.00 1.28 5.25 1.30 5.34
v 1000~2000 2.20 9.00 2.41 9.86 2.16 8.85
A 2000 3.01 12.30 2.66 10.87 2.96 12.13
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Table 3  Soil erosion intensity of different land use types in the Yarlung Zangbo River basin

LA R MR/ (e km 2 e a )

Rl /10" ¢

HeH 1990 4F 2000 4F 2015 4 1990 4f He i/ %% 2000 4 i/ % 2015 4 L/ %
B Hb 220.9 213.9 208.2 74.91 0.48 72.38 0.54 69.52 0.48
b 460.1 560.6 361.6 1644.13 10.49 2010.00 14.88 1295.81 8.96
CX) 587.1 494.8 583.4 8724.43 55.65 7348.82 54.42 8657.84 59.84
KA A 1129.7 879.4 958.9 5232.97 33.38 4073.55 30.16 4444.74 30.72
AR S R A A DA KR R R AN R A AR
~1100 ~1100
< -]
+ 1000 ° -+ 1000 °
E 900 g o0 T . o © °
L 800 80 % o o °° 0® o
& 700 - 700 | e Q20 s
% 600 ¢ ® 600 o 9° o © °
500 | & 509 ° o To °
® 7=0.9516x-0.5030 Ui | )=-824.81x+985.41  ©
B 400 R=0.92 B 400 | R=-0.07
H 300 1 1 1 1 1 1 1 J H 300 1 1 1 1 J
300 400 500 600 700 800 900 1000 1100 0.40 0.41 0.42 0.43 0.44 0.45
PR R F/(MJ » mm * hm” » a™) NDVI

8 MIREMRMEMNRERBEZESELTEEMREXE

Fig. 8 The relationship between soil erosion modulus and rainfall erosivity and NDVI in the Yarlung Zangbo River basin
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