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Table 1.

Conditions for experiment.

N | Mean initial
Spray mtensny _water content

T i
(mm/sec)’ 4 (m?, /m3)©
Case (A) | 0.0018 | 0.032 | 0.13 ‘ 0.30
Case (B) 0. 0026 0. 047 0.13 0. 30

dlmensmnless spray intensity
o : dimensionless mean initial water content
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Fig. 3. Finite difference mesh.
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Fig. 26. Calculated recharge rate from
unsaturated zone to saturated zone in
the sand model for case (A).

® i CALCULATED BY SIMPLIFIED MODEL
-
AT I FY PRI 3

CALCULATED BY SOIL MOISTURE BALANCE
IN THE UNSATUPA TED ZONE

v. 04

[UNUN

0,00
Lo.w 200 [ )

Fig. 27, Calculated recharge rate from
unsaturated zone to saturated zone in
the sand model for case (B).
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Table 3. Comparison of &’ with k.
~ ‘ e
7 —0.063 —0.093 0119 ‘ ~0.183 0206 | —0.4l6
K’ 0.731 0. 680 0.646 L0301 0.212 | 0. 005
K 0.951 0.817 0.624 | 0.229 0. 156 0.011
’ i |
e 0.31 0.20 0.03 ‘ 041 | 0.6 l 1.20
|
Kk’ : measured
£ :calculated from Eq. (14)
Table 4. Comparison of o’ with .
7 [ o0l | —o0.02 0.0 | —0.09 | o012 i —0.19 | —0.22 | —0.26
A _ | L
W 0.98 | 1.oo | 098 0.91 0.89 | 0.8 ‘ 0.91 0.86
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. R b L S TR S
7 | 7&29[ ~034‘ —040; —044} ~0.50 | ~0.56 | ~0.61 | —0.64
o 0.61 | 0.39 0.25 | 0.20 0.16 014 | ol oo
w 0. 60 0. 44 0.29 0.22 0.15 0.10 ’ 0.07 i 0.06
ﬂw?l 0.02 0.13 0.16 0.10 0. 06 029 | 036 | 0.45
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o :calculated from Eq. (15)

w’ with » in the
5 [case (B)] and

Table 5. Comparison of
unsaturated zone at T=19.
23.4 [case (A)J.
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Summary

The experimental and analytical

kinds of mathematical model.

investigations were made to obtain a better
approach to modeling of the base-flow phenomena,

using a sand-model and two

The mathematical models described herein are as follows:

()
(2) two-dimensional model with
flow and saturated horizontal flow.

two-dimensional model with unsaturated-saturated transient seepage flow;
the combined flow of unsaturated vertical

As a result, the authors obtained the following conclusions.

ey

In the analysis of the experimental results by using the former mathemat-

ical model, it is very important to adopt the correct functional relationships be-
tween hydraulic conductivity and pressure head, and soil moisture content and pres-
sure head.

(2) In the analysis of the experimental results by using the latter mathemati-
cal model, it is very important to model the unsaturated vertical flow, namely
the re-charge process from the unsaturated zone to the saturated zone, correctly.

(3) The former mathematical model is more troublesome than the latter one
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in the application. In addition, it is very difficult to obtain the correct relation-
ships between hydraulic conductivity and pressure head, and between soil moisture
content and pressure head in a complex and large basin. These facts suggest that

the Jatter mathematical model will offer a better way to modeling the base-flow
phenomena.



