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Abstract: Vegetation plays an important role in water storage and release of soil cover and in impermeable capability of soil. A
large-scale loess soil cover (30 m»20 m) is built in field. The vegetation is planted in different areas and rainfall tests are carried
out. The maximum water storage capacity is measured. The water transport, saturated permeability coefficient, effects of
vegetation on water transport and storage capacity are analyzed and compared. The results show that: (1) The theoretical value
of available water storage with vegetation is 278.32 mm, the measured one is 259.82 mm, and the latter is 18.5 mm (6.65%)
smaller than the former. (2) The vegetation increases the saturated permeability coefficient of root growth area. It is 8.267X 10~
cm/s without vegetation, and is more than 8.267 X 10” cm/s with vegetation. Without vegetation, water is stored in shallow soil
layer firstly and gradually infiltrates into deep soil, but it is stored in the whole section of soil with vegetation. (3) The fibrous
root and initial vegetation have some influences on water storage capacity of soil cover. The available water storage measured
in the tests is 259.82 mm with vegetation and 251.95 mm without vegetation. The former is only 7.87 mm (3.12%) larger than
the latter. The total water storage measured in the tests is 381.90 mm with vegetation and 374.03 mm without vegetation. The
former is only 7.87 mm (2.10%) larger than the latter. The water storage capacity of soil cover with or without vegetation is
similar. It may be that, on one hand, the vegetation with fibrous root system is shallow (0~50 cm), on the other hand, the short

growth period of vegetation has no significant effects on soil
structure. E&WHE: BRAEREGHE (201711079, [2017]15134); ByRHE (LHF
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Fig. 1 Field test base of soil cover (with vegetation)
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Table 1 Parameters of loess

FrPRRLAR 5 /%
g 0075 0.075~0.005 <0.005 wi/% wl% Iy
mm mm mm

QL 221 71.83 26.00 36.7 22.0 14.7
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Fig. 3 Vegetation growth in different test areas of soil cover
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Table 2 Leaf wet mass, leaf area and leaf area index per unit area

of vegetation
T 51 /om ik /ke W AR
UNAEOAERS HARRE F/m? EizRd
6~7 5 0.18 0.39 0.39
15~20 10 0.49 1.16 1.16
24~27 20 1.10 2.67 2.67
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Fig. 4 Relationship between leaf area index and natural height
of vegetation in core test area
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Fig. 5 Observation of root depth of vegetation in core test area
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Table 3 Distribution of water in field rainfall experiments (mm)

W T 27 3 it
S AR T
11-17 0 0 0 0

11-18 0 36.63 0 36.63
11-19 0 41.73 0 41.73
11-20% 0 105.88 2.45 108.33
11-21 0 114.47 7.18 121.65
11-22 0 174.15 14.1 188.25
11-23* 0 174.5 20.35 194.85
11-24 0 169.4 25.45 194.85
11-25 0 165.4 29.45 194.85
11-26 0 162.45 32.4 194.85
11-27—12-02 0 157.81 37.04 194.85
ZAHE 0 157.81 37.04 194.85
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Fig. 6 Distribution of water in field rainfall experiments
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Fig. 7 Variation of pore water pressure with rainfall time

8 ST [ R IR 18] 7 o SRS TN AR B AN
BRI L R ARRE /K SR BEIN TR) AfL il 2 (B W RoR
ARG K, HARFERD. HEW . FERYHE (11
18 HD R 15 em LR/ 23% LT 33%,
HEVR 35 em RSN BT 2%, AR ERLEN
JUPAAE X 57K AR iZ0T R H) T i2ia 8 3
WIEAR. 21 H—22 HEEmED, HE 15 em 125
KA W AT B o AN — 5 T T 3RE R2R R
WEIBE K S — I TR E it 2 Rk m7E
HVERF AR A AR R L N B A K



1272 H O+ T OB % M

2020 4F

50 . - 600
—o— R RER
—=— /- R -15(kPa)
—e— /=R, -35(kPa)
—A— /=Ry~ £
R 40 R 60(kPa) 400 E
pl - 1= ml?mi
x 4
§§ &
£ 30 +200 :.i
aagy ° | | L 1 1
P18 1119 11-20 11-21 1122 11-23 11-%4

i (20144F)
8 TR &k 2R Pl AT 1k

Fig. 8 Variation of volumetric water content with rainfall time
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Table 4 Analysis of actual storage of soil layer (mm)
g LEURMEKE %R
H# K& /EEA KEF# TDR S AS=
%S %8 Si=%

11-18 WAL 4.00 — — —
1120 BJRHFE  13.40 92.48 89.97 2.51

1123 BEM4ZER 19.00 155.50 148.40 7.10
1-26— BiREIE 3270 125.11 118.30 6.81
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Fig. 9 Natural climate rainfall experienced by cover in two rainfall

events (with and without vegetation)
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Fig. 10 Volumetric water content of middle slope on typical date in

rainfall experiments with vegetation
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Fig. 11 Pore water pressure of middle slope on typical date in

rainfall experiments with vegetation
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Fig. 12 Pore water pressure of middle slope on typical date in

rainfall experiments without vegetation
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Fig. 13 Analysis of measured water storage capacity of soil cover
with vegetation
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Table 5 Comparison of measured values of available water and

total water storage capacities with and without vegetation
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