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Table 1 Physical definitions of 5 soils

i i+ oA 70+ =
ek < 18% 18% < ki <35% , Wk <15% ek <35% ek <35% ok <609
kL >65% ki <18% , 15% < Whki <65% Wk <15% Wk <15% PR ?

R2 STLEMMESKEMKNFESH

Table 2 Initial soil water content and hydraulic parameters of 5 soils

x5 D o e " m K L
/(em”+em ™) /(em*sem™) /(em’+em ™) /(em ™) /(emed™") /cm

A 0. 390 0.97 0.403 0.025 0.0383 1.3774 0.2740 60. 000 1.2500 26. 11

RE o} 0.421 0.96 0. 439 0.01 0.0314 1.1804 0.1528 12.061 -2.3421 31.85

h AT 0. 420 0.98 0. 430 0.01 0.0083 1.2539 0.2025 2.272 -0.5884 120. 48

0+ 0.511 0.98 0. 520 0.01 0.0367 1.1012 0.0919 24.8 -1.9772 27.25

Ve R 0. 600 0.98 0.614 0.01 0.0265 1.1033 0.0936 15. 000 2.5000 37.74
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Fig. 1 Soil water content distribution down the soil profile
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Fig. 2 Daily evaporation and cumulative evaporation of 5 soils
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Table 3 Soil water losses of 5 soils
Tk fif 7K oK TR BIER A oK & 7KKk ik
/cm AL E/ em K &/ cm /cm AR % =W EH A e/ %
A+ 39.00 18. 87 12.75 6.12 48.38 15. 69
2 4 42.10 12.56 3.31 9.25 29. 83 21.97
v i 4 - 42.00 11.85 1.45 10. 4 28.21 24.76
71+ 51.10 9.14 2.82 6.32 17. 89 12.37
Ban -+ 60. 00 7.06 2.48 4.58 11.77 7.63
B3 Sk 5 F A A 8 K Bl R AR AL B, AR AE o
K15 A R R . A K R R S sohe
B =) N N i ——
SIARERERT, EARFER R AR, R 0.5: ML o M * x
> =] S P =
+ KR AR ok, RIS RAR, HIRK =
= Y 40 K
FEE RN 0.2 24 = Wk )
4 IRE Jr kBl BOKRLBAR R A AR 8 [Mwegil
M= - Y NTNERY 20+ 0 TTTTTTTTT®S—————— -
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Fig. 3 Variations of soil water with time for 5 soils
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Table 4 Water amount and max relative error simulated by IRE method

Ik i ]/ d Ei KAEXF
1 2 4 10 20 40 100 R/ %
Ht 39. 00 32.98 29.39 25.30 23.05 21. 06 18.70 7.37
a4 42.10 41.02 39.17 35.54 33.18 30.45 27. 67 6. 54
v 25 2 42.00 41.20 39. 69 36.23 33.90 31.45 27.99 7.43
4+ 51.10 49.99 48.23 45.82 43.96 42.33 40. 08 4.58
e 2 + 60. 00 59.25 57.85 56. 08 54.73 53.31 51.34 3.07
\
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Modeling soil moisture responses under evaporative conditions *
YANG De-jun'”’, ZHANG Ke-feng’, ZHANG Tu-giao’
(1. School of Environment Science and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China;
2. Warwick HRI, The University of Warwick, Wellesbourne, Warwick CV35 9EF, UK;

3. School of Civil Engineering and Architecture, Hangzhou 310058, China)

Abstract; Based on the finite element method (FEM) and the modified integrated Richards equation model (IRE) ,
the responses of soil moisture under the evaporative condition for 5 different soil types were numerically studied in this
paper. Numerical experiments were carried out on the 100-cm high soil columns subject to a constant potential evapo-
ration of 0.5 cm/d and free drainage from near saturation. The results show that the variations in vertical distributions
of soil moisture content for the 5 soil types exhibit a single inflexion at about the depth of 20 ¢m, and the curvature in
upper region is greater than that in lower region. The variation in soil moisture content is more rapid in the first 15
days than that in the late period. The three-phase theory for evaporation can thus be confirmed by the results. The cu-
mulative evaporation and water loss at the lower boundary are highly related to the soil textures. Furthermore, the
changes in the amount and rate of total soil moisture are also found to be soil texture specific. Results obtained by both
IRE and FEM methods are in good agreement, indicating that the simple IRE method is reliable and can be used for

modeling soil water dynamics.

Key words: finite element method; integrated Richards equation model; soil water content; evaporation
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