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The soil infiltration characteristics of typical grass land in
Babao River Basin of Qilian mountain
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Abstract: Using the Guelph Infiltration Meter, has carried out the investigation for the soil infiltration in typical
grass land in Babao River Basin of Qilian Mountain, also based on the Kostiakov Model and Horton Model, has simulated
the water infiltration characteristic. The results showed that the average soil initial infiltration rate was 1.66 cm®min~'
and the steady infiltration rate was 0.99 c¢m*min~"' in the Ebao sample region. The average soil initial infiltration rate
was 0.47 cm*min~ ! and the steady infiltration rate was 0.21 cm*min~' in the Arou sample area. The infiltration rate
was Increased with the rise of the altitude. At the same time, the infiltration rate was the positive correlation with the soil
moisture content. The whole infiltration process can be divided into three phases: The infiltration rate of 0 ~ 10 min was
the rapid change stage; the infiltration rate of 10 ~ 30 min was slowly change phase and after 30 min the infiltration rate
was gradually to reach the stability. The fitting effect of Kostiakov Model was good for the Arou sample area; but the Hor-

ton Model was suitable for the Ebao sample region.
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Table 1  The location and characteristics of the test sites
- g i 4/ m T el
Soil sample Longitude Latitude Altitude Soil type Vegetation types
ARI1 100°3234.,90" 38°02'08..00" 3073 W Ll £ T L 2R S T g O T
AR2 100°21'02. 60" 38°05'10.10" 2994 Il TR BT R FERE
AR3 100°25'03.50" 38°03'26. 80" 2978 R ARHE B R e
EBI 1004432, 78" 38°0'19.94" 3176 W Ll F £ T P 2R S Ty 9 )
EB2 101°02'47 .47" 37°52'11.30" 3507 S 55 1L ] T L 2R Ty 9 )
EB3 100°55'47.23" 37°59'10. 64" 3528 S 55 1L ) T P 2R S Ty I T )

. AR,BTZRFEX ; EB,IRREEX . R,

Note: AR, the Arou sample region; EB, the Ebao sample region. The same as below.
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Table 2 The soil properties in the study areas
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Soil sample Clay content Steady lnflltr.ation rate  Initial lnilltr.atlf)n rate Organic rr_l&:ller Moisture content Bulk den_sity
/% /(em*min~") /(ememin~") /(gkg™") /% /(g em™)
AR1 5.308 0.21 0.65 4.24 22.51 0.89
AR2 4.199 0.29 0.50 5.76 38.48 1.22
AR3 7.218 0.12 0.30 7.80 32.26 0.87
EB1 4.292 0.81 1.65 4.63 38.26 0.96
EB2 4.632 0.92 1.55 6.56 46.64 0.81
EB3 4.562 1.23 2.60 4.71 26.18 1.38
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Fig.2  Soil water infiltration process in AR and EB sample regions
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Table 3 Model related parameters

A Kostiakov 57 Kostiakov model Horton #7 Horton model Philip #2%! Philip model
Soil sample « b , k . s ,
AR1 0.58 0.25 0.93 0.10 0.92 0.32 0.97
AR2 0.49 0.16 0.93 0.14 0.96 0.14 0.98
AR3 0.34 0.25 0.98 0.08 0.96 0.31 0.98
EB1 1.85 0.27 0.98 0.18 0.98 0.74 0.99
EB2 1.76 0.17 0.94 0.09 0.95 0.70 0.98
EB3 2.17 0.23 0.93 0.36 0.95 0.62 0.97
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Table 4 The root mean square error ( RMSE) of the three models fitting

AR +# AR soil sample

A BT EB 4% EB soil sample
Infiltration model 0~ 10 min 10 ~ 30 min >30 min 0~ 10 min 10 ~ 30 min >30 min
Kostiakov 525 Kostiakov model 0.077 0.015 0.007 0.105 0.037 0.027
Horton 1% Horton model 0.091 0.029 0.006 0.115 0.024 0.003
Philip %! Philip model 0.163 0.017 0.013 0.280 0.018 0.037
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