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Table 1 Basic properties of tested soils

R R %

e A 5 1 2 VR RE /-

L% REHL SRR B/ cm R (1 ~0.05 mm) ¥ (0. 05 ~0. 002 mm) FRL( <0.002 mm)
W+ BV A7 0 ~20 4.73 83.43 11.85
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Fig. 1 Soil water retention curves of the tested soils under different temperatures
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Fig. 2 Effect of temperatures on soil water retention curves under different soil water content
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Table 2 Fitting values of parameters in Van Genuchten model under different temperature of tested soils

; B+ B 1
/¢ n a 6./(em®+cm ™) 6./(em®-cm ™) n a 6,/(cm®+cm ) 6./(em®-em )
6 2.0132 0.0224 0.0950 0.4370 2.4115 0.1494 0.0698 0.3954
18 2.0138 0.0217 0.0838 0.4328 2.4421 0.1415 0.0656 0.3839
24 2.0428 0.0177 0.0826 0.4222 2.5448 0.1415 0.0614 0.3758
36 2.3667 0.0160 0.0787 0.4179 2.6329 0.1172 0.0582 0.3677

Xf Van Genuchten 2855 #5412 ZHU-A B IEATG 0T, S5 RANK 3 fion . R Bos: X TPiF il -
B, WA TSR o SR W, Pt o HAE R REON 15.91% , 418 10.17%, ¥
Hh AR (10% < Cy <100% , Cy NS RE) , HESESHE T REL/NT 10%, JinZ s, £
T 30K 5332 Bl i 8 Fh IR S Ak X K S R B R M K T A R R R X H M 5 s+ %
SR B 78 SV 2 BTG A8 A X 38 5 5 S e AR 2 Ok T X e 4+ SO . R SIS d X S
T AN ) J5i b, - 498 1) MOREZH 4T Van Genuchten BRI ZE 520 43 A ARy, X RIS 80 L HERRL & 1A & )
BEXR, HFHBEEMBESEOTIE, S8 o, n BN, SEARSRAT RN T A E B L5, Rk & &
B, U AR A X K 312 Bl B R e

% 3 Van Genuchten & S SESEITH

Table 3 Statistical analysis of the fitted value for parameters in Van Genuchten model

z M LN e+
- n « 6,/ (cm®+cm ) 6./(em®eem ™) n o 6,/ (cm®+cm ) 6./(cm®-cm~3)
ICoNIE 2.3667 0.0224 0.0950 0.4370 2.6329 0.1494 0.069 8 0.3954
I /M 2.0132 0.0160 0.0787 0.4179 2.4115 0.1172 0.0582 0.3677
SE A 2.1091 0.0196 0.0851 0.4275 2.5078 0.1374 0.0637 0.3807
i 22 0.1723 0.0031 0.0070 0.0089 0.1010 0.0140 0.0051 0.0118

5 S BB Y 8.1679 15.9110 8.2001 3.0852 4.02738 10. 1690 7.9377 2.1019

454 % Van Genuchten #8280 IR A2 ML Ge it o A 45 3R, 1EIR BE A2 A0 72 rh B8 AR AR K A

A, XFTIRE T RBSH%WEE T,, HXFR ) Van Genuchten $5RIAH B 7] 75
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Fig. 3 Saturated hydraulic conductivity of the tested soils under different temperature
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Fig. 5 Unsaturated hydraulic conductivity of the tested soils at different temperatures
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Fig. 6 Soil water diffusivities of the tested soils under different temperatures
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Effect of temperature on soil moisture parameters *
GAO Hong-bei""*, SHAO Ming-an>"’
(1. College of Resources and Environment, Northwest A & F University, Yangling 712100, China; 2. State Key Laboratory of Soil
Erosion and Dryland Farming on the Loess Plateaw, Northwest A & F University, Yangling 712100, China; 3. Institute of

Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: In order to understand the effect of temperature on soil moisture movement and dynamic parameters, a
combined study of laboratory experiments and theoretical analysis is conducted to examine the variation of soil moisture
movement parameters due to temperature changes. The study involves the soil moisture retention curve, the hydraulic
conductivity, the soil moisture diffusivity and the specific moisture capacity. Results show that soil temperature has a
significant effect on soil moisture characteristics and soil structures. The effect of temperature variation can be quanti-
fied and described by examining the changes in soil moisture dynamic parameters. The effect of temperature changes
on soil moisture characteristics is mainly through altering the kinetic energy and potential energy of the moisture, while
on soil structure is mainly reflected in the potential energy of the moisture. Additionally, there has been a noticeable
variation of the effect for different soils. The temperature effect on soil moisture movement can be neglectable for sandy

soils, for clay soils; however, the opposite is true.

Key words: temperature; soil moisture; hydraulic conductivity; soil infiltration
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