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Abstract: [ Objective] The infiltration process and characteristics of the slump body in the alpine grassland
blanket layer in the source region of the Yellow River were analyzed to provide data and theoretical basis for
the slump body deformation and damage prevention and soil and water conservation. [ Methods] This study
used the alpine grass felt layer slump body in the source area of the Yellow River as the research object. The
relationship curve between infiltration rate and time and the permeability coefficient of the slope grass felt
layer slump body in the Eling Lake area of the Yellow River source were obtained through the double loop
permeability test, and the suitable permeability model was determined. [ Results] The infiltration rate of the
grass felt layer slump body in the study area generally decreased sharply and then gradually flattened with the
increase of infiltration time. The average permeability coefficients of the three test points were (5.8142.18)
X107%, (4.5340.82) X107°, and (4.4240.51) X 10 ° cm/s, respectively, and there was no significant

difference between each other. Compared to the Kostiakov model and the general empirical model, the
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Horton model had a higher applicability in simulating the water infiltration process of the grass felt layer

slump body in the study area. [ Conclusion ] The Horton model is more suitable for simulating the water

infiltration process of the grass felt layer slump body.

Keywords: Yellow River source; grass felt layer slump body; permeability coefficient; penetration model; soil

erosion
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Natural slope grassland felt layer and its sliding deformation failure phenomenon
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Table 1 Background information of each test point

I A 2353 i 4K /m I ] YepE/ () Wy Fl 2 BHRE/%
1-1 97°54'29" 35°5'31" 4320 EN 10.3 A,B,C,D,.E 73
1-2 97°54'29" 35°5'31" 4 320 EN 13.2 A,B,C,D,E,F,G,H,I 81
1-3 97°54'29" 35°5"31" 4321 EN 11.3 A,B,C,D.E,G,] 78
2-1 97°32'33" 35°0"3" 4 385 ES 14.9 A,B,C,E,G,H,K 76
2-2 97°32'33" 35°0'3" 4 384 ES 13.5 A,B.D,E,G,H,I,LK,L,M,N,O 72
2-3 97°32'33" 35°0'3" 4 385 ES 13.8 C,D,E,G,H,K,M,N,P,Q 75
3-1 97°32'32" 35°0"3" 4 389 ES 7.8 C.D.E,G.H.K,R 87
3-2 97°32'32" 35°0'3" 4 391 ES 7.3 B.D.E,G,H,K,N,R,S 92
3-3 97°32'32" 35°0'3" 4 386 ES 8.9 E.G,M,N,T,U 83

R A NEHBE # (Carex moorcroftii) ;
frigida); E RRBR (Poa annua) ;

mogone brevipetala) ;

katochaete) ;

B A RACE 2 (Stipa purpurea) s
F A A Y (Taraxacum mongolicum )
(Lagotis brachystachya); 1 R RN KB4 (Saussurea graminea) ; J K L (Iris lactea) ; K
M K = 1l 5 (Kobresia pygmaea var. pygmaea);
P AN 45 (Ajania tenuifolia) s Q A ¥ F §Kk# (Ephedra monosperma);

C HZL K ¥ E (Astragalus polycladus) ; D X (Artemisia
G M55 /N K E (Leontopodium pusillum) s H % B G B 5
R F W 5% (Potentilla bifurca) ;s L HE RZ (Ere-
N H &5 B 5 (Oxytropis deflexa) s O N H W K E 4§ (Saussurea
R H FEAN B (Thalictrum aquilegiifolium var. sibiri-

cum) ;s SN BRE (Artemisia capillaris) s T MBI (Thermopsis lupinoides) s U N W& (Oxytropis qginghaiensis) .

WA BN AER 15.5 cm, /hH EHE 31 cm,
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(NAPRSEIREE B A L 5 cm, WARNRELG) AR



22 K 1 O i

5 44 B

FRic CEESE N 2R N BESR R B 3R T 6 om AR
Fric) LB K T i (N AP EREFF[RIRE K Sk 6 cm , 2
A K R ED

a BRI AL

B2 NWIRANE

I 2 A R A 2 PR A K R AR T 2 B O PR IE

AB LSS R ART L R 5 IR K . 1058 A B 1iE
BLANE 2 FIiR

b IR N B X B

REIIFHKE

Fig.2 Field status of double-ring infiltration test
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Table 2 Soil physical properties at each test point

‘ 2 e U 2% T
B3 T aKER /% RS R
gecm ) >0.250 mm 0.250~0.075 mm <<0.075 mm
1 1.15+0.08 12.37+7.36 6.12+2.22 68.35+5.88 25.53+4.46 8.54-+2.04
2 1.194+0.04 7.08-+4.42 9.31+1.93 81.88+2.01 8.81+2.86 8.60+1.97
3 1.09+0.05 15.7540.76 0.2740.22 78.0242.56 21.7142.54 4.7340.55
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Fig.3 Variation of infiltration rate with time at different test sites
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Table 3 Parameters and fitting results of infiltration model
. Kostiakov f5 7l Horton #& # SN R of e
a b R*? fo f. k R*? a b n R?
1-1 1.21 0.03 0.10 1.59 1.22 0.23 0.75 1.02 32.81 2.48 0.29
1-2 2.32 0.20 0.30 2.23 1.24 0.03 0.65 1.00 38.22 2.13 0.69
1-3 2.50 0.32 0.61 1.59 0.71 0.02 0.62 0.59 5.92 1.04 0.74
2-1 0.87 —0.01 0.19 1.06 1.01 0.19 0.76 1.01 1.06 0.97 0.69
2-2 3.04 0.35 0.57 2.12 0.94 0.25 0.95 0.84 88.74 2.63 0.97
2-3 1.51 0.11 0.19 1.59 1.04 0.18 0.77 0.99 1 361.61 4.80 0.60
3-1 4.97 0.34 0.69 2.92 1.19 0.06 0.75 0.97 6.29 0.70 0.78
3-2 1.65 0.05 0.21 1.59 1.41 0.01 0.54 1.33 2.21 1.26 0.36
3-3 2.31 0.16 0.45 2.12 1.34 0.11 0.83 1.22 24.10 2.04 0.86
R a KB &1 2 boRB &2 1'8[ ¢ K &1-3
= s = 5 157
= g g
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g 12+ g g
g g E 09
b b % 0.6
N 06} Al A 03
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Fig.4 Fitting curves of different infiltration models at test point 1
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Fig.5 Fitting curves of different infiltration models at test point 2
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Fig.6 Fitting curves of different infiltration models at test point 3
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Table 4 Average initial infiltration, stable infiltration and
permeability coefficient of each test site

N W ABR/, REABR/ BB R
0 o o s

(mme* min ') (mm* min ') 10 *cm/s

1 1.8040.30° 1.0240.22° 5.81+£2.18°

2 1.6840.33" 0.9940.04* 4.53+0.82"

3 2.2140.54* 1.324+0.09° 4.,42+0.51"
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