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Seasonal variationin recharge of infiltration from precipitation
for the inland basins of northwestern China; taking the Changji

groundwater balance test station in Xinjiang as an example
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Abstract; The inland basins of northwestern China has little precipitation and a long freezing period in a year.
It is very important to understand the seasonal variation in recharge of infiltration from precipitation for
accurately evaluating groundwater resources and explaining the impact of climate change on groundwater
recharge in cold and arid regions. This article adopts experimental data of 27 sets of lysimeters in the
Groundwater Balance Test Station of Changji, Xinjiang from 1992 to 2015, applies the Layda’s rule to screen

outliers in long series of observations, combines the observational data of meteorological factors of the test
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station to divide time range of freezing period, thawing period and non-freezing period in the inland basins of
northwestern China, analyzes influencing factors on infiltration recharge of groundwater in different periods.
The importance of different seasons to annual recharge infiltration precipitation is determined by calculating the
percentage of average replenishment of infiltration from precipitation during different periods to average annual
replenishment of infiltration from precipitation. According to the change law of annual replenishment of
infiltration from precipitation with groundwater depth, the optimal burial depth for different soil texture in the
thawing period and non-freezing period is determined. The results indicate that under the test conditions, the
optimal depth of sand gravel and fine sand are 0. 5 m in the non-freezing period, and the optimal depth of light
clay is 0. 1 m in the non-freezing period. The optimal depth of fine sand is 1.0 m in the thawing period, the
optimal depth of sand gravel is 0. 5 m in the thawing period, and the optimal depth of light clay is 0. 1 m in
the thawing period. The impact of depth of groundwater level on soil infiltration capacity during freezing period
is quite obvious, and there is no significant linear relationship between depth of groundwater level and
replenishment of infiltration from precipitation. The thawing period is an important period of replenishment of
infiltration from precipitation for the shallow-buried groundwater. The freezing period is an important period of
replenishment of infiltration from precipitation for deep-buried groundwater.

Keywords : precipitation infiltration recharge; non-freezing period; thawing period; freezing period; inland

basins of northwestern China
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Fig.1 Regional hydrogeological map near the Changji

Groundwater Balance Test Station
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Table 2 Replenishment of infiltration from precipitation during the freezing period /mm
w Vi 45 ) VK A/ m
itk Ay -
K&/ mm 0.10 0.50 1. 00 2.00 3.00 4.00 5.00 6.00 7.00
1999-11—2000-02 82.0 0.00 0.18 0.23 0.50 1. 16 0. 84 4.59 4.21 7.98
2000-11—2001-02 51.2 0.01 0.19 0.02 0.35 0.25 0.63 6.51 5.04 5.10
2001-11—2002-02 36.4 0. 00 0.23 0. 04 0.50 0.82 0.37 4.05 8.43 12.39
2002-11—2003-02 42.7 0.02 0.24 0.15 0.26 0. 47 0.43 11.33 11. 66 3.87
2003-11—2004-02 55.0 0.01 0.22 0. 06 0.29 1.24 1.28 3.75 5. 66 5.82
b 2004-11—2005-02 46.4 0.02 0.11 0.08 0.32 0. 66 0.58 1.40 4.84 4.04
2005-11—2006-02 66. 4 0.03 0.24 0.01 0.33 2.90 2.57 12.15 3.20 3.10
2006-11—2007-02 39.0 0. 04 0.27 0.23 0.17 1.89 0.30 10. 50 7.43 3.39
2007-11—2008-02 31.9 0.01 0.11 0. 10 0.44 0. 86 0.26 3.49 3.14 5.64
2008-11—2009-02 29.9 0.01 0.13 0.18 0.41 0.81 0.25 9.51 5.48 2.66
2009-11—2010-02 56.0 0.02 0.16 0.29 0.24 0.79 0.56 4.34 3.00 2.14
Z AR 47.2 0.01 0.19 0.12 0.35 0.97 0.58 6.45 5.27 4.62
1999-11—2000-02 82.0 0. 00 0.23 0.13 0.27 0.61 0.90 13.02 9.45 6. 68
2000-11—2001-02 51.2 0.01 0.21 0.01 0.28 0.38 0.19 11.28 5.90 13.42
2001-11—2002-02 36.4 0.00 0.14 0.23 0.41 0.27 0.39 8.03 11.03 2.97
2002-11—2003-02 42.7 0.01 0.17 0. 10 0.39 1.26 0. 46 7.44 4.92 12. 14
2003-11—2004-02 55.0 0. 00 0.19 0.04 0.38 0.10 0.37 8.47 6.34 5.35
T 2004-11—2005-02 46.4 0.02 0.13 0. 05 0.15 0.03 0.27 7.00 13.59 3.79
2005-11—2006-02 66. 4 0.00 0.16 0.01 0.33 0. 49 0.37 12. 41 12.90 6.31
2006-11—2007-02 39.0 0.00 0.09 0.17 0.30 0.31 0.42 5.91 8.01 8.29
2007-11—2008-02 31.9 0. 00 0. 04 0.16 0.41 1.02 0.34 2.68 3.68 6.03
2008-11—2009-02 29.9 0. 00 0.02 0.25 0.50 0.47 0.25 2.51 3.45 2.14
2009-11—2010-02 56.0 0.02 0.08 0. 30 0. 44 1.11 0. 41 6. 09 1.73 2.32
ZAE- 1Y 47.2 0. 00 0.13 0.13 0.36 0.53 0.36 7.70 7.30 5.99
1999-11—2000-02 82.0 0.01 0.03 0.21 0.49 4.42 7.95 5.06 3.29 8.85
2000-11—2001-02 51.2 0.02 0.14 0.11 0.31 3.65 5.31 6.59 2.05 5.36
2001-11—2002-02 36.4 0.00 0.26 0.25 0.42 2.22 6.17 8.49 4.92 7.30
2002-11—2003-02 42.7 0.01 0.02 0.29 0.40 1.77 4.01 1.77 1.71 3.92
2003-11—2004-02 55.0 0.01 0.09 0.28 0.23 3.57 5.17 2.17 2.20 5.07
o 2004-11—2005-02 46. 4 0.00 0.21 0.14 0.28 1. 89 2. 66 2.21 4. 04 4.28
2005-11—2006-02 66. 4 0.00 0.24 0.16 0.45 3.90 4.98 4.78 6.56 6.12
2006-11—2007-02 39.0 0. 05 0.28 0.13 0.26 3.17 3.67 3.94 1.74 3.59
2007-11—2008-02 31.9 0.01 0.23 0.58 0.34 4.05 5.56 4.45 1. 00 2.94
2008-11—2009-02 29.9 0.02 0.22 0. 30 0.55 2.55 2.67 1.28 4.05 2.91
2009-11—2010-02 56.0 0.01 0.11 0.16 0.41 3.66 3.57 2.59 2.77 2.06
A S ) 47.2 0.01 0.17 0.21 0.37 3.18 4.57 3.73 2.97 4.61
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Table 3 Percentage of the average replenishment of
infiltration from precipitation during the freezing period
to the average annual replenishment of infiltration

from precipitation /%

KA /m
itk

0.10 0.50 1.00 2.00 3.00 4.00 5.00 6.00 7.00

4w 0.03 0.20 0.20 0.88 2.25 6.46 54.84 34.32 44.32
WPEIERA 0.02 0.23 0.27 0.75 1.20 1.09 24.23 26.72 45.61
®%#+  0.03 0.77 1.33 2.6723.9533.33 38.55 33.01 64.95
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Fig.6 Freezing and thawing processes of the frozen
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Fig.7 Changes in the annual average replenishment of
infiltration from precipitation with depth in different soils

during the thawing period from 1999 to 2010
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Table 4 Percentage of the average replenishment of
infiltration from precipitation during the thawing
period to the average annual replenishment of
infiltration from precipitation /%

KA/ m

a1k
0.1 0.5 1.0 2.0 30 40 50 60 7.0

MES 37.5537.08 64.49 25.76 14. 65 45.45 20.88 12.92 19.74
WO AR AT 42.12 69. 14 77.32 47.66 31.44 17.25 6.31 10.72 19.36
%+ 36.73 50.8245.60 30.86 11.06 8.53 10.61 18.65 26.62
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