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FUNDAMENTAL STUDY ON MIGRATION AND ACCUMULATION OF SOLUTE
IN UNSATURATED ZONE OF SOIL COLUMN BY EVAPORATION

72 B 38 0% - 1 J5U R == - 5% 18 Mt [ - Serge BORIES**+*
By Kuniaki SATO, Teruyuki FUKUHARA, Masahiro MUNAKATA and Serge BORIES

The evaporation from soil surface and solute migration in an unsaturated zone above

the groundwater are studied experimentally and theoretically. The experimental appar-
atus used in this study consists of a wind tube, soil column, groundwater feeding tank

and a set of measurement equipments. The vertical profiles of solute concentration,

temperature and water content along soil column, and the evaporation rate from soil

surface are measured for different wind velocities,

The analytical solutions of governing equations at the steady state are developed for

solute migration in coupling with heat transport and moisture movement. The compari-

son between analytical solutions and experimental results shows an excellent agreement,
The results describe that the solute migration depends upon not only vertical movement
of moisture but also a depth of capillary fringe,

Keywords . solute migration, evaporation, shallow groundwater, moisture movement,

heat transfer
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Fig.1 Schematic Presentation of Experimental Apparatus.
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Table1 Experimental Cases and Conditions.
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exp. 4 | 93™ '_040m 20days
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Exp. 7 | 1561/M| —0 20m
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Fig.4 Temperature Profiles along Soil Column
for Several Days (EXP.2).
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Fig.6 Temperature Profiles along Soil Column
after 20 Days.
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Fig.7 Volumetric Water Content along Soil Column
for Several Days (EXP.2).
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after 10 Days.
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Fig.9 Volumetric Water Content along Soil Column
after 20 Days.
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Fig. 10 Concentration Profiles along Soil Column
for Several Days (EXP.2).
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: . Experimental _Cases
Parameters ”°'°;‘°“5 Units |EXP 1 [ EXP.2 | EXP.3 | EXP. 4 | EXP.5 | EXP.6 | EXP.T
p 0.289
1y W/mK 0917 0143 0.917
a -T2 .
Heat Ky |10 ™/s 402 3.70 302
Transter [ Lo | KI7Kg 2494914 -2.2944 [T=Tq)
Gy 7.00
T | kI/kgK 0.6374
0 3183~ 4.201
Datm mé/s 5.82x10"x 1%
v 1.02
Dgy (02/5) @@ 0.66
P 573100 o Ly Do o TG a0 T<293K
3 = 3 X = [ ~4.598x =] -8 <
Do (mis| - | ko/m A°'{1.21xlo" Bo= 23 2axio Co{ 8871 T=go3K
A T0-%exp (19.819 - 4975.97117
R [ J/maK 8.3143
Dry (m¥/sK)___@ m/s’ 9.809
h exp (qy/RT
r 7K =209 x 03"
9 -5 .33~ 1.
kg |10 /s 04~1.5
a -12
o T6~25
K~8 8 0.03~0.05
] 0.5
n QAT
ST U7+
* Fos $=2.25x1077 ,U=-3.6415%10",V=1.7917x10"°
] o —0.15
A ~034~-032
Vg b 0.3
7 06~ 1.0
m ~9
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