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1
Table 1 Statistical table of test rainfall monitoring data
/ L/ / / / L/ / /
mm (mm < h™!) h (mm=+h!) mm (mm+h™!) h (mm=+h!)
2018-07-07 21.8 8.0 31.62 0.69 2018-08-21 22.9 5.2 27.00 0.85
2018-07-10 71.8 15.2 11.17 6.43 2018-08-24 0.2 1.2 0.17 1.22
2018-07-12 0.2 1.2 0.17 1.22 2018-08-25 0.6 0.4 2.33 0.26
2018-07-14 2.8 16.8 0.17 16.76 2018-08-26 1.2 1.6 0.50 2.39
2018-07-15 10.8 7.6 8.17 1.33 2018-08-31 29.9 25.2 23.00 1.30
2018-07-16 22.2 10.4 14.83 1.49 2018-09-01 17.6 20.8 4.83 3.65
2018-07-19 3.2 2.4 2.50 1.28 2018-09-02 0.4 0.4 2.17 0.19
2018-0720 0.6 3.6 0.17 3.66 2018-09-09 1.0 0.4 3.00 0.34
2018-07-21 1.6 2.0 1.33 1.20 2018-09-10 0.2 1.2 0.17 1.22
2018-0722 41.2 2.0 26.83 1.54 2018-09-11 13.0 24.8 0.67 19.51
2018-07-30 1.0 2.0 1.00 1.02 2018-09-12 0.2 1.2 0.17 1.22
2018-08-01 0.4 1.2 0.33 1.22 2018-09-14 6.9 4.0 22.50 0.31
2018-08-08 0.8 4.8 0.17 4.72 2018-09-19 11.2 2.0 51.33 0.22
2018-08-10 33.0 53.2 6.17 5.35 2018-0920 0.6 0.4 16.83 0.04
2018-08-12 0.4 0.4 1.17 0.35 2018-0921 0.2 1.2 0.17 1.22
2018-08-13 1.6 1.2 7.50 0.22 2018-0924 1.0 1.2 2.00 0.51
2018-08-14 1.6 1.2 7.83 0.21 2018-09-25 6.7 1.6 9.67 0.69
100+ 94.94 ~242.64 g/m*. 78.17 ~114.25 g/m’.
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Fig. 1 Variation of vegetation coverage with time and gradient
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Fig.2 Distribution of rainfall characteristics
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Table 2 Correlation analysis between rainfall I;, mean rainfall intensity time of rainfall duration and infiltration
characteristic parameters

[3()

0.999* * 0.524** 0.184 0.441**

-0.767** -0.805** -0.344" -0.304
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i 0.01 ( ) - 0.05 ( )
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( 6), (R2=0.13 P <0.05)
o (R°=0.15 P<

0.05) o

(R*=0.29 P<0.01)
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Fig.5 Variation of infiltration characteristics with rainfall characteristics
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Fig.7 Variation of infiltration characteristics with slope length
2.3.5
(1 o o
18 29-31
(R*=0.90 P<0.01; R®*=0.56 P<0.01)
. (R*=0.57 P<0.01)
( 8) o ( 7_9 ) 7
( <43%) 9 (>
62%) o
34 7 8 1
9 7 .8 66.7% 36.3% .
30 1.000 [ 8-
: b
@ y=-13.84Inx+ 65.196 ® y=0.987 7x""23 © y=-3.096Inx+15.056
R2=0.90 R*=0.57 R*=10.59
24l e ‘peoonl P<0.01 e FP<001
: 0.998 ~6f
L4 =
£ = £
£ 18+ :ﬂ:\: £
e 3 0.996 | Sl
2t s b
< < <
Fa)
ol 0994 ® =2t °
o]
°
s L 1 1 ] 0.992 L | 1 1 ) L | 1 L )
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
TR 5 %% T U % Fe o %
8

Fig. 8 Variation of infiltration characteristics with vegetation coverage
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( 3)o N
Iy, ( 3)- 3 I3,
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Table 3 Difference of infiltration characteristics between grassland and bare land under different I,, conditions

/ / / /
mm (mm-e*h™") mm (mm=+h")
I3y <10 mm/h 18.06 0.991 4.13 17.61 0.970 3.88
10 mm/h</l;, <20 mm/h 19.91 0.985 8.06 19.46 0.963 7.60
I3, =20 mm/h 30.37 0.983 13.02 27.67 0.902 11.86
2.4
. AN . .
7 34 ( 4.
o >, >
> > > > ; : >, > > >
> ; >1 > > > > >
A
vy ;
3235
4
Table 4 Grey correlation value of factors affecting infiltration of sloping grassland
130
0.998 0.862 0.863 0. 804 0.780 0.772 0.781
0.921 0.807 0.932 0.798 0.799 0.813 0.964

0.815 0.777 0.865 0.998 0.820 0.817 0.824
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Experimental study on the influencing factors of infiltration characteristics of
abandoned grassland on slope scale in the loess hilly and gully region”
XIAO Jing'> WANG Bing'’

( 1. Research Center of Soil and Water Conservation and Ecological Environment Ministry of Education and
Chinese Academy of Sciences Yangling 712100  China; 2. University of Chinese Academy of Sciences
Beijing 100049 China; 3. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau
Northwest A&F University ~ Yangling 712100  China)

Abstract: To explore the influence of various factors on the infiltration characteristics of abandoned grassland in the
loess hilly and gully region of the Loess Plateau a natural rainfall field observation method was used to study the in—
fluence of rainfall characteristics ( rainfall —average rainfall intensity rainfall duration and the maximum 30 min rain—
fall intensity (7,)) ) antecedent soil water content slope length (10 m 20 m 30 m 40 m and 50 m) and veg—
etation coverage on soil infiltration characteristics. The grey correlation method was used to determine the dominant
factors affecting the infiltration characteristics of the abandoned grassland. It was found that the infiltration amount in—
creased significantly with increasing rainfall ~ rainfall duration and I,,( R* >0.55 P <0.01). The infiltration sup—
plement coefficient decreased with increasing rainfall I, and average rainfall intensity ( R> >0.12 P <0.05) . The
average infiltration rate increased with increasing rainfall intensity and I,( R* >0.53 P <0.01) . The infiltration a—
mount and average infiltration rate decreased with the increase of antecedent soil water content whereas the infiltra—
tion supplement coefficient increased with the increase of antecedent soil water content ( R* >0.13 P <0.05) . The
infiltration amount infiltration supplement coefficient and average infiltration rate increased as the slope length in—
creased (R* >0.56 P <0.01). However there was a critical slope length between 30 m and 40 m. Rainfall char—
acteristics and slope length were the main factors affecting soil infiltration —and the effect of vegetation coverage on soil

infiltration was not significant as the infiltration efficiency was high.

Key words: rainfall characteristics; grassland coverage; slope length; antecedent soil water content; soil infiltra—

tion; the loess hilly and gully region
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