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Abstract: The distribution characteristics of gravel on slope have a significant impact on soil erosion and
hydrological processes. However, the research on the morphology and distribution characteristics of gravel
on slope in alpine region is little known. Nine typical slopes (including hillslope and accumulating slope) in
Lhasa River Basin in Tibet were taken as examples. The slopes were divided into three types according to the
vegetation types of hillslopes-accumulation slopes: grass-grass slope (A), shrub-grass slope (B) and shrub-
grass slope (C). The sample sites of each slope were photographed and sampled on site, and the grain size,
roundness, aspect ratio and coverage of gravel were obtained by Image] software, and the grain size distribu-

tion, morphological characteristics and coverage of gravel on slopes of different types were analyzed, mor-
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phology and distribution characteristics of gravel on slopes were studied. The results are as follows. (1) The
mean grain size of gravel on hillslope A is significantly larger than that on accumulation slope, but there is no
significant difference between hillslope B and accumulation slope, and the average particle size of gravel on
hillslope C is significantly smaller than that on accumulation slope There are differences in gravel grain size distri-
bution between the same types of slopes. (2) On the whole, there is no significant difference in the roundness and as-
pect ratio of the gravels on A, B and C. (3) The gravel coverage of hillslope A is larger than that of the accumulation
slope, while the gravel coverage of hillslope B slope is similar to that of accumulation slope, while that of hillslope C
is smaller than that of accumulation slope. There are differences in gravel coverage between the same types of slopes
(4) The mean grain size and coverage of gravel on the hillslope and accumulation slope of A, B and C are mainly
affected by the slope gradient, while the grain size distribution and coverage of gravel on the same types of
slopes are also different due to the influence of vegetation, climate, lithology and altitude. The research re-

sults can provide a theoretical basis for the study of soil erosion and hydrological process in the Qinghai-Tibet

Plateau, and provide scientific support for the control of soil and water loss in this region.

Keywords: soil erosion; alpine region; Image] software; grain size composition; gravel coverage
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S MR 2.68 0.01 0.40 0.65 0.81 0.80 0.00 0.00
B iy 24,14 0.02 0.24 0.72 1.06 1.23 11.09 9.78
WA 23.70 0.03 0.44 1.70 2.54 4.83 14.15 0.00
5 B i 24.08 0.01 0.32 1.49 2.20 3.23 12.47 4.37
HERE  23.55 2.92 1.84 1.63 1.06 6.48 9.63 0.00
B, i 24.22 0.07 0.43 1.58 3.36 7.49 11.31 0.00
' WA 23.87 0.01 0.29 1.67 3.88 6.49 11.26 0.28
e iy 19.00 0.01 0.04 0.44 1.27 1.48 6.13 9.64
MY 25.82 0.00 0.01 0.28 0.56 0.62 9.22 15.13
c . 113 1.00 0.02 0.18 0.34 0.25 0.21 0.00 0.00
PR 6.16 0.01 0.03 0.26 2.55 3.14 0.18 0.00
. 13k 0.72 0.20 0.30 0.16 0.06 0.00 0.00 0.00
“ WA 2.04 0.20 0.87 0.72 0.20 0.05 0.00 0.00
4 i B 20~30 cm) , HAE KA (G5 3020 ~40%) , Xk

[ — 3% T L33 R HE FR 3 00 R A R AR D R 5
22 5 1 32 2L 5t DAL 1L 3 R o AR B R ) A 2%
W BB 2% kA0 B O A O RS E L Bk A A B 2 B ANE
IR (I AAR D M sg ma > A 2R b,
LU 35 B8 /N 1 ME BRI o 1L 3 B B A 1 AR A LA W 7 i
JE I T HE AR 5 B ST 1L e R o BRI R
P R A 7 4R AR DA M B o B 22 5 8 K C 2R
AT o G L3 38 B T M R L 3 1 0k o 1 R0 AR DA
Ko wi BE /N T HE AR S, fH [R) — S 3T 22 1] 1) Bk A1
R 4 M i B R /IN DR 32 B M R L A
A5 PR 2R 0 5 e L A7 A 25 %

AT 5T S BAE 5 110 28 Y % oy A R AE X6 05k A R
2 LA B B i B 1) 5 W XK DR AL 7 T A U B0 g
(TR B, 28 AT RE AR Y . R A R, AR
HE—FY, H A FEH B 2 KK (Artemisia
sieversiana ) 5 (FEFRE 30~60 cm) , HAE K %4 (&
J& 40 % ~50%0) X Bk A 1Y 42 A J s A AR 2
FHMR P E (Pedicularis kansuensis) 25 (FE RS

A A AE 8 5 Ay A 8% 2 0 K 2 (Schoenoplec-
tus tabernaemontani) | B M B (Gnaphalium affine)
G BRER 5~8 ecm), HA KB (% 20% ~
3000 s XF Wk A B AL VR T 05 55 (8T 3) 5 IRk A9 7 3
BARLA R G RN R AV >A > A 12 C
FYmm b, AR R R JE Y H COE N
b /NBE (Berberis sabulicola) | 18 JE 3% 4% (Rosa
omeiensis pteracantha)?§ (FHFEE 100 em LL ), H
RV X R A AP ] Bl Co M 2 s
WA CJuniperus squamata ) % (FE Bk B 50 ~ 100
cm) X B AT AR TR 2Z 5 Co B 8 22 D /)N i XS
JL(Caragana microphyllia) 55 (KRS 30~50 cm) ,
SO A A X RR A AR AR B 58 (BT 4) 5 Bt
WA V- SRt LA B S5 T RN R B € >C, >
Cy. TMifE B2y b LB, B Al B, 1LylAl ol 2 AR A=
INEE UNIEER XS )L KA VE B (Astragalus stric-
tus) S5 F L HER AR B DK AV E B8 o8 £,
PRI I Ak A 7 32 20 o D B B 56 B 22 N K

VAR SR Ak A R B2 2 W 1 5 i 38 6 B A o
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/N 3 S O/ T

o530 %

IR 25 WY ANTE A BTN , A 7R & Bl
L % 4 DX PR AR e e O 2 R R, MR TE S TR R
32 3 DRV JE ol A P R 28 U X AR 1 58 2, B 5 JE i
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DX A EL 2 7 R ol 07 e L e A X A AR L il 22 4
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DR SHE A R A A X 5 5 A A 2 7 R ol 7 g L
B SARAE ACFD AL 2Z (8], B IR AT 4 R AR
KRANERH A=A A,

AT 2 YA S A HE AU A B2 A [) L R KR
MIREBANE . B A S8 Ry 1], A kR R
R Gl A= AR 2R A2 R AR AR PR R A HER
PERE J7 f5 5k B WOXARTE BRORE A B9 B A 5 A, B
fif J3E Sy B G 2R ACFT A AUR IR R YRR A CED UK
PERE T B9 B a WOXAR T BB ML AR 1 B A1 5 A, 2
AR D B Gl AE AR IR IR R A VBB ) L L
IRALRE 77 #5555 » H 2 T 450 KA 800 0K B85 A1 5 [ I %
AR BRI R A > A > Ay

G
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7] — 2 3 1 =[] Bk A7 158 B AR IR L #8303
P2 S Dt DR 3B TR D A 4 A B A 32 B0 KA VR
RmAE R PO B A 45 22 0 A8 T 08 B Bk
ATEARBA BENLE 3 Bl T 32 3088 K R Bk AR
LS R A5 R A 1Y 43 A A B BE AL L TR
— ISl I 22 (B R A [ RO B R TG W 25 L T
LU R M B o [ R AN T MR B R 2 S ) R R A
S H R AR S A2 B K .
HEAK X0k A Y %32 e ) BE0R Bk A Z M 25 5 KA
i v v - N IO O 3 TS A
R Ty YA AE 51 PR ek I 3 L 52 B4R T 04 s AR
FJG WA 22 00 25 & A B 48 il 4 T 0 1 ME AR b O
(8 1L RE 7 32 043 Ik WA A T3 55 o R A 22 ) K A T
PR (0 LR/ R AL T C o BRI R A7 11 5
BEHERT I A 2),

5 &%

AW FEAE LB ] 3L B B 9 AN [ ity i 2 3 v
g A 1L 3 S B A A i 2 Ry g e — e T R —
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PRI A7 BREBE 20 B I 25 5 0k A B = B 1) 22 S
iprog A

(1) [R]— 35 ThT Ly 352 i1 3 RSB Wk A - 329 L A2 M
o FEAFTE 22 S 1Y 3 2 Dt DR S L 3l R O AR e 2 ] B
JER 2 5 o B A R AR RIIBE o 8 7 e — B 5 1 3%
B DA 1L 3 R T o AR A OB e — e g T A B D Ll B
IHE R 2 57 AN K A8 T R — 9 e 5 T 3 B L 3/
THER

(2) [Al—ZR I3 i 22 ] F) B A0 A HE 2 ol A 7 = B R
INTH B2 BUAR B UG IR PR S I R S MR A7 A 22
St o PR — R RTIHE e — T R 38T X 2 B R 2 R
BERRIAR i PR HAE i BR80T B
KLEEAUR 22 AR, A s R 22 5 A K. =32 mm i
TR AL 5 T B A B ot JEE R/ N R BRI

(3) [l — 2R Bl T 22 5] B9 5k A [ J3E 0 R AR L R 2
T 35 P22 5 L (H 32 Z2 0 P KA A 3 T, B A 2
ERER U HIRST L e = iSE (A L O3 SRR 2 R ap il A
FNT RS LR A T AR AR R 3 R T AR
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