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Soil Erosion and Its Spatial Distribution Characteristics in

Three-River-Source National Park
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China ; 3.Haihe River Basin Soil and Water Conservation Monitoring Center , Tianjin 300170, China)

Abstract; [ Objective ] The Three-River-Source National Park (TRSNP) is considered to be the “water tower
of China”, and is an important ecological security barrier in China. The soil erosion distribution law of
TRSNP was studied to provide a basis for implementing ecological protection policy, soil and water conservation,
and ecological civilization construction in TRSNP. [ Methods ] Based on the Chinese soil loss equation (CSLE),
wind erosion model and freeze-thaw erosion intensity model, the soil erosion status and its distribution
characteristics at different space and surface of TRSNP were analyzed by superposition analysis. [ Results] In
2020, an area of 2.64 X 10* km? suffered from soil erosion in TRSNP. Among the three sub-parks, the

Yellow-River-Source Park exhibited the most extensive soil erosion, whereas the Yangtze-River-Source Park
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was subject to severe erosion comparatively. Soil erosion and its spatial distribution varied significantly at
different elevations. Water erosion occurred mainly in the area with elevations above 4 900 m, which occupied
70% of the land area. However, 85% of the wind erosion occurred in zones with elevations less than 4 900 m.
The wind erosion area with slopes between 0° and 5° accounted for 60% , which is the relatively concentrated
distribution area of wind erosion. And three-quarters of water erosion areas were concentrated in regions
where the slope ranged from 8° to 25°, all of which require urgent conservation measures. Grassland was the
most important land cover in TRSNP, occupying about 80% of the area, with low and medium-low vegetation
cover being responsible for significant soil losses. Additionally, sandy land and bare land were prone to high
intensity soil erosion, which deserved special attention. [ Conclusion ] Two-thirds of water erosion areas were
primarily located in zones where the elevation was above 4 900 m, slope gradients were between 8° and 35°,
and grassland cover was below medium-low cover. Wind erosion was primarily located at elevations ranging
from 4 200 m to 4 900 m, slopes were less than 5°, and grassland coverage was below medium-low cover.

Keywords: soil erosion; elevation; slope; vegetation coverage; spatial distribution; Three-River-Source National Park
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Fig.1 Spatial distribution of soil erosion of Three-

River-Source National Park in 2020
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Table 1 Area and proportion of soil erosion at different elevation zones
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Table 2 Area and proportion of soil erosion at different slopes
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el 1X WA/10' km?  Hefil/ % HR/10° km?  Hfl/ % WRE/10' km?  HBI/ %
<5° 1.45 54.92 0.00 0.00 1.45 60.41

N 5°~8° 0.34 12.88 0.01 4,17 0.33 13.75
8°~15° 0.50 18.94 0.07 29.17 0.43 17.92
B 15°~25 0.26 9.85 0.11 45.82 0.15 6.25
G 25°~35 0.07 2.65 0.04 16.67 0.03 1.25
>35° 0.02 0.76 0.01 4.17 0.01 0.42

<5° 1.05 62.50 0.00 0.00 1.05 70.00

K 5°~8° 0.17 10.12 0.01 5.56 0.16 10.67
fli 8°~15° 0.26 15.48 0.06 33.33 0.20 13.33
g 15°~25° 0.16 9.52 0.08 44.44 0.08 5.33
X 25°~35° 0.04 2.38 0.03 16.67 0.01 0.67
>35° 0.00 0.00 0.00 0.00 0.00 0.00

<5° 0.42 45.16 0.00 0.00 0.42 46.66

ey 5°~8° 0.16 17.20 0.00 0.00 0.16 17.78
k) 8°~15° 0.24 25.81 0.01 33.33 0.23 25.56
15°~25° 0.09 9.68 0.02 66.67 0.07 7.78
X 25°~35° 0.02 2.15 0.00 0.00 0.02 2.22
>35° 0.00 0.00 0.00 0.00 0.00 0.00

<5° 0.00 0.00 0.00 0.00 0.00 0.00

i 5°~8° 0.00 0.00 0.00 0.00 0.00 0.00
ﬁft 8°~15° 0.00 0.00 0.00 0.00 0.00 0.00
I 15°~25° 0.01 33.33 0.01 33.33 0.00 0.00
@ 25°~35° 0.01 33.34 0.01 33.34 0.00 0.00
>35° 0.01 33.33 0.01 33.33 0.00 0.00

TE 2 2 BT R TE SCH A 3l B2 B (B RIS 6235 ~ 7R T, &L s

R R b AR 8 T B A A R i T el M A
LA i B3 AR 3 8 2 A O 2 b SRR o o0 A 4 T A 3

JE 5° K LA B DX, AT AR el e i 2 DA b 4R o o J3E
R T AR J2 AR e A R 5° K LR X, K g AR el v i
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DI 25 L P I 7 26 5 - AR ko L o R -
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86.24 00, K I3 K A= ik A AR BT 5 TP (BT 55 1Y
EE A8 4301 SR 100 %6 ,84.29 %6, B Tl Y el DX Hp R b - 458
=i oA AR 55 P IR 55 3. 05 60.24 %, K T,
ADAR = o (A= N A (A =i e Rl a5 1
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Table 3 Area and proportion of soil erosion at different grassland coverage

?Ijﬁj“,ﬁ T g 7K 1121k KT 172
el IX HAL/10" km? i/ % HAL/10" km? i/ % HAL/10" km? Lt/ %
= 0.05 2.23 0.00 0.00 0.05 2.48
n R 0.15 6.70 0.00 0.00 0.15 7.43
B 0.32 14.29 0.01 4.55 0.31 15.35
ﬁs TR 3 0.68 30.36 0.05 22.73 0.63 31.19
K= 1.04 46.42 0.16 72.72 0.88 43.55
. i B 0.01 0.72 0.00 0.00 0.01 0.83
E R 0.03 2.17 0.00 0.00 0.03 2.48
b hE % 0.15 10.87 0.00 0.00 0.15 12.40
IR 25 0.45 32.61 0.03 17.65 0.42 34.71
R = 0.74 53.63 0.14 82.35 0.60 49.58
Ik 0.04 4.82 0.00 0.00 0.04 4.94
% e 0.12 14.46 0.00 0.00 0.12 14.81
b hE S 0.17 20.48 0.00 0.00 0.17 20.99
R T 0.21 25.30 0.00 0.00 0.21 25.93
R i 0.29 34.94 0.02 100 0.27 33.33
W i T 0.00 0.00 0.00 0.00 0.00 0.00
it o 0.00 0.00 0.00 0.00 0.00 0.00
% T 0.00 0.00 0.00 0.00 0.00 0.00
LR i 0.02 66.67 0.02 66.67 0.00 0.00
k< L= 0.01 33.33 0.01 33.33 0.00 0.00

3.2.2 EMHEBERALEBEEZBEL>A =T
R B G0 bl rh v H Y - AR T AR R 1893 km”
F IR ALY 7.20 % . VLR FE X v b i 4 g
{32 o T A o Dl X AR ol ALY 9.44 96, DA R B A il
SRR K R AR b 71400, LR 3
b R A R AR kT AR 43 51 DR 10.56 06
3.58% . FEATYREE X rp Vb R A Y ARk L
A3 A 3.25%, 1.88% 5 K Ji 4= il b AR - Hb o LKA
21.15% MU 12 ol 7E V0 M 4 = Hb b T AR Bk
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0.54 0 HA 1.16 %0 MR & A e #R i B o Z0 4]
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