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Effects of alpine grassland degradation on soil detachment in typical
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Abstract: The alpine grassland in the source of the Changjiang River degraded to different degrees, resulting in an
increasing trend of local soil erosion. In order to study the effect of alpine grassland degradation on soil detachment rate,
slope runoff scour experiments with different vegetation degradation degrees were carried out. The results showed that
the average detachment rate of alpine meadow soil on fully degraded slopes (0.54 g/(cm? min)) was significantly higher
than that on severely and moderately degraded slopes (0.34 and 0.12 g/(cm?min)), and significantly higher than that on
lightly degraded slopes (0.03 g/(cm? min)). The average detachment rate (4.29 g/(cm* min)) was 3.25, 7.27 and 7.94 times
of that of the lightly calcareous soil, meadow swamp soil and alpine meadow soil on completely degraded slopes. The
soil detachment rates of different degradation degrees have a good linear or power function relationship with the increase
of shear force of water flow, runoff power and unit energy of water cross section, but they have the best fitting effect
with water flow power. Under the same flow power condition, the soil detachment rate in the Source region of the
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Changjiang River was higher than that in the southwest and loess Plateau. This study can provide reference for the study

of soil erosion mechanism and the optimal allocation of soil and water conservation measures in the source region of the

Changjiang River.

Keywords: Changjiang River source; Soil; Soil erosion; Alpine grassland; Vegetation degradation; Soil detachment rate

1 FAYE R

3 B RAR TR AR R B, AR R kA
TR T, SRR S A R AR L R,

— R R 7K B 9 DR R 3 1 A R e M KR

TR AEEIYI AT KR Th 2 R 7K T 20 B 2
VR ARAE A SR B (AT o R B ST M 1 5 14
S EEEIREOR SR, Ko BAIA T34 B2, 8 52BR
P, — AR 39 4 B TR 1 B B R B T X
IR R Li R IR R B X ) 4 ) B
W H KRR R R ERMEAEER, FE kT HAl
X, X5 LR 5.

TERTRMR LR ch, 8 L VA A T s R 2
[, HHUE AL Sy, TR R 4 W R ik
PRSI HUR, BB kg, T R i
B A2, Gyssels F T F I, BAMYALIE 1
IR A S B LIRRAT 50%LA L. ARX T L
R B4 1, BB 3 42 i T gk /b 23.2 %2 55.3 1%,
B AE— AR e T A R A
B At AN AR 3l 3 £ S IR Mo T T K 3
SRR RO, KR TH 2 AT P T M 27 i
At

VT b b R SR A, AR YE 3500 m LA L,
RS TR EAT ) B0 23 (A S, i bk
FIFAEI0, EpTE T R KT YR B S A A R G
2, 9 E KA 73.41%, %X B+
W FI 20, 2K R 7 T A W O o B A 25
R, A A TSI LK, B AR I 5
B H], AT, T %X B I R T AR,
HOR 2 2 IR MR RS W 2218, Bl
TGRSR A I, R X 152 gy
SRR HRRERY, Y R E
5 MR FEE S A A TR o B S TR AR () 87.0%,
98I A B8R RE 1 R X R MR T ) DRI, R YT
AR R ALRE RE R 28B4 394 B PR BTG, WA
X LR LA, T X R i AL

PRRIRR AL, AR K R Tt A A e B AN R VR
Ry B EEE L

2 MESHE

2.1 R XL

KATPH X KEGE A Tb4 32°30°~35°35°'N 5
JRE: 90°43° ~97°13°E Z i), 42 il K T A1 20 13.78 10"
km?, “E¥igdk ) 4760 mi™, KT XA T 5 e 5
e, DA 3o 2, T T 2 (1 e SRR 1 A
TRIEV . KPAsRST ., TR HIR, AR ELH,
THEFHZ, FH5UR-5.3'C~3.3C, FHFKEKE
284~511mm. KILIE XK R AR5 NIEETETER K &,
JEIRAEILRIMK R, FEUR MK R, DU IE R
k&8,

KT T 7 A vy L R 1 RV
TR AR TR -, B B R A A R (] D
e L ) o T B AR R, o5 KRS AR
60% LA I, AL BER LAFRFRY) . AR RREEN
Fs BAVAE L R ATE S I, % XA
MM A, TR AR, LR e RS
AIEVETERI, ZXSETR, BoKED, Mk
B, TIEUREGHIK, R ERE DL AR AR AN
R E, it RFEE B AR AR A F IR
WA, XTI+, X AR S SR LI S 2,
THEERLEW 5 MHLLE, LEE. R RIEEPR
il T bR, L TR R R
RAAFE LR TS L, LR TR L, R
AR TR REL (k1 B

KITIRX & T i@E—E T REAR AT RS
ME e R . TS, A N,
MZRFERIPEIL, KR AE P HEM . STEEf ., &
FERLJFSE . R WFISAE R DL s AN, %
H AR A A RO ), R RN R R L
TERE A B B AN BEIRAL 3 THT, R R E, A
RN TS BRHE A & B (Kobresia humiilis), ##h8—
M/l REAE 4~18 cm; BRERALIETE, REAKMERGE,
A& DU A # BN AR A R 6 2 A AR A AR K
M, 3 EREY RN E A E B (Kobresia humiilis). &



% JL % (Lagotis brevituba). 247K (Poa annua L)ZM,

90"0’.0"35:\

n

=

36°0'0" Ik

P41

e ST R
CQ s
S5 waR

| RGeS
iyt
HEL
TR
SENHE L
st T Ng
it

34°0'0" ]k

ECNNNERERRD

£

a
I
=

32°0'0" It

@® XHEA Sampling points

0 25 50 100 Km

DNCK 80T Q071007 001200 01074 1D g0

=3 Forie

36°0'0" 4k

N

I

)

o bo

34°0'0" 4k

9500:0-'*

1 RITIRHRE KA R B

90°00" %

Fig.1 Distribution of soil types and sampling sites in the Source region of Changjiang River
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Table 1  Test soil types and sampling locations
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Fig.4 Soil detachment rates of different soils in the sources of
Changjiang River
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Fig.5 Soil detachment rates of different soils in the sources of
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