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The soil infiltration research of the Quanji township in the northwest Qinghai Lake area
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(1. College of Tourism and Environment, Shaanxi Normal University, Xi'an 710062, China; 2. State Key Laboratory of
Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an 710075, China)

Abstract: By the infiltration experiments, porosity determination and grain size analysis on grassland
soils of the Quanji town in Gangcha county of Qinghai lake area, we studied the characteristics of
low and high grass lands particle size and soil water infiltration. The results show that, the steady soil
infiltration of high grassland is larger than the low grassland, the average steady soil infiltration rate is
3.1 mmmin~' and is 1.6 mm-min "' respectively; steady infiltration of high grassland is about 80 minutes
smaller than the low grassland. General empirical formula is more suitable for fitting the experimental
data of high grass soil infiltration of the Quanji township of Qinghai lake area, and Horton formula is
more appropriate for the low grass soil infiltration. The high grassland possess deeper loose soil layers
than low grassland because of deep root development of high grassland plants, and it is the main reason
that the soil infiltration of high grassland is larger than the low grassland. Coarse grain size composition
in soil and thin soil layer is the main reason why the steady soil infiltration of that place is higher than
the loessal soil and how to reach a steady state infiltration in a short time. Although the permeability of
soil of Qinghai Lake area is higher, but the soil layer is not enough thick, the soil water storage capacity
is limited, poor storage capacity can not meet the need for arbor forest development and afforestation,
however, can basically meet the needs of grassland vegetation growth.

Key words: infiltration; soil water balance; high grassland; low grassland; Qinghai Lake
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Infiltration rates of high grass lands at Quanji town and their fitting curves of three empirical equations
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Fig.2 Infiltration rates of low grass lands at Quanji town and their fitting curves of three empirical equations
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Fig.3 Particle size composition in the soil profile at Quanji town
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Table 1 Change of soil porosity at Quanji town
FEfS 3% m)  FLBREE (%) FEfts WRJE (m) FLBRSE (%)
gc2-2 0.2 64.6 gc9-2 0.2 52.7
gc2-4 0.4 51.1 gc9-4 0.4 53.2
gc2-6 0.6 52.2 2¢9-6 0.6 53.8
gc2-8 0.8 45.8 2c9-8 0.8 50.0
gc2-10 1.0 454 2c9-10 1.0 53.8
gc2-12 1.2 53.4 gc9-12 1.2 53.6
gc2-14 14 50.5 gc9-14 1.4 51.9
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Table 2 Regression analysis of the parameters of three infiltration empirical equations
. . £ N ICIFS/AFY CELTAEY WH A
KRR MW . > >
a b R f, f—f, k R a, b, n R
Gl 1.00 0.32 0.75 0.33 1.3 0.64  0.92 0.33 0.51 1.05 0.97
Hi G2 1.37 0.45 0.89 0.29 2.37 0.72  0.94 0.27 0.89 0.83 0.97
i G3 1.15 0.37 0.81 0.30 1.63 0.58 091 0.29 0.71 0.91 0.97
G4 1.19 0.37 0.83 0.33 1.79 0.70  0.93 0.30 0.69 0.82 0.95
D1 0.34 0.19 0.53 0.15 0.21 0.12  0.79 0.14 0.47 0.97 0.76
" D2 0.73 0.38 0.89 0.15 0.65 0.18  0.97 0.11 0.68 0.64 0.94
B D3 0.86 0.40  0.90 0.17 0.7 0.15  0.96 0.06 0.82 0.51 0.91
e D4 0.75 0.37 0.93 0.15 0.61 0.14  0.89 0.06 0.71 0.46 0.94
D5 0.65 0.35 0.82 0.17 0.56 022 091 0.13 0.63 0.80 0.93
%3 BKAXHERSH B L
Table 3 Mean value and standard difference of experiential coefficients in infiltration parameters
AR 2V EIFR/NSN AN H R AKX
SR a b R’ £ f~f k R’ a b, n R’
e Y (H 1.18 0.38 0.82 031 1.77 0.66 092 030 0.70 0.91 0.96
A 067 034 081 016 055 016 090 0.10 0.66 068  0.89
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Fig.4 Comparison of average infiltration rate between high and low grass land
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