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Abstract Available precipitation is a very important concept for the complement of soil moisture and crop growth. Generally
rainfall greater than 5 mm is considered as available precipitation. There are many factors influencing available precipitation. In
different regions and weather conditions, the minimum available precipitation will be different. From the point of view of soil
moisture change and according to the definition of available precipitation, a preliminary study of the minimum available precipi-
tation in Yuzhong was made, with the data measured during June 2006 to March 2011 provided by the Semi-Arid Climate Ob-
servatory and Laboratory. By analyzing the minimum available precipitation of different soil depths in the different seasons, un-
der different temperature and vegetation conditions, we found that the minimum available precipitation of 5 cm, 10 cm, 20 cm
soil layers are 4 mm, 5 mm, 8 mm. As for the seasonal distribution, the minimum available precipitations in summer are the
highest of all soil layers. In spring and autumn the values are closer to each other. In the warmer year the minimum available
precipitation is higher than that of the low temperature year; in the growing season it is higher than the value of the non-grow-
ing season. With the increase of the amount of precipitation, soil moisture increment exponentially increases when precipitation
is larger than the minimum available precipitation and of small magnitude. Then precipitation conversion is higher. And when
precipitation reaches a certain level, at which the rainfall intensity is larger than the soil infiltration rate, the water loses in the
form of runoff, the rate of the soil moisture increment reduces, and the conversion rate of the precipitation tends to a constant
value. The conversion rate of precipitation in 0 — 20 cm soil layer reaches 70%.

Key words Minimum available precipitation on land surface, Soil moisture, Precipitation conversion rate
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Fig.1 Diurnal variation of the soil moisture in each layer

in a clear sky (on 16 July 2006) from the Yuzhong station
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Table 1 Fitting parameters for the fitted
relationship between soil moisture change

and precipitation of the various of soil

+ 2 HE (em) a b ¢ R?
5 0.467319 4 1.00339  0.78664
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Table 2 Fitting parameters for the fitted relationship between soil moisture change and precipitation
of the various layers of soil for the three seasons
+ )2 W (em) 2= a b ¢ R?
HE 0.32302 4 1. 15397 0. 78737
5 HZE 0.42851 5 1. 03661 0.77004
2= 0. 76086 4 0. 86817 0.79571
K2 0.0742 4 1. 4507 0. 73955
10 S 0. 09353 6 1. 44634 0. 80154
Bz 0. 14809 4 1. 2836 0. 77962
HZ 0. 16366 7 1. 14707 0. 6576
20 Bz 0. 15587 10 1.24733 0. 73663
= 0. 21695 8 0.98542 0.71818
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Table 3 The precipitation characteristics of the minimum available precipitation for the three seasons

T EWBE (em) & e /N BB K i (mm) - By K 38 (mm/h) e K K 3 B (mm/h) [ 7K 17 Bk Cho
#% 4 1.3 2.3 3
5 -ES 5 0.8 2.1 6
&= 4 0.6 1.2 7.5
""""""""""""""" #= 4 s sy
10 -ES 6 1.1 2.7 6.5
e 4 0.6 1.2 7.5
"""""""""""""""" & 7 o7 20 s
20 S 10 1.3 3.6 8
&S 8 0.9 2.9 10
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Table 4 Fitting parameters for the fitted relationship between soil moisture change and
precipitation of the various layers of soil in the high or low temperature years
+ 2B (em) [iNg:L| a b ¢ R?
5 15 AR 0.26145 5 1.24784 0. 88471
iR 4R 0.30518 3 1.0311 0.70263
10 125 I A 0. 08639 5 1. 47099 0. 80076
IR 4 0. 05991 4 1.51252 0. 95397
20 = R AE 0.2878 8 0.98241 0.90547
IR AR 0. 02653 7 1. 80499 0.912

TE ALY 0. 001 1 B PER IR .
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Table 5 Fitting parameters for the fitted relationship between soil moisture change and precipitation
of the various layers of soil during the growing season and non-growing season
+ JZHE (em) s 14 a b ¢ R?
5 R 0. 46202 4 1. 00169 0.71084
JEERKZE 0. 32886 3 1.10348 0.93351
10 R ZE 0.12689 5 1. 32583 0. 75255
R 0.11634 4 1.32627 0.99172
20 458 iS== 0. 08007 8 1. 140307 0.7112
JeE R 0. 02252 5 1. 84667 0. 98779
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