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A Numerical Simulation on the Evaporation in a Bare Land

——in the Case of a Restricted Groundwater Table——

By Yasuhisa Kuzuna, Yasuo IsHiHArRA and Eiichi SHIMOJIMA

Synopsis

Evaporation in a bare land occurs either under the land condition or under the
meteorological one. When we intend to clarify the mechanism of the evaporation,
the evaporation field must be recognized as the land-atmosphere continuum in the
analysis.

In this paper, to explore the mechanism of such an evaporation, a numerical
simulation has been undertaken under the coditions that the land is constituted of a
uniform soil and has a restricted water table downwards and that meteorological
factors are horizontally uniform. After assuming that the evaporation process can
be dealt with unidimensionally with respect to the vertical direction, a set of funda-
mental equations for water and heat in the land and the atmosphere and the condi-
tional equations related to the movement of water and heat have been simultaneous-
ly solved under several boundary conditions. Through the calculation, the effects of
the wind speed, the magnitude of particle-size of soil, the depth of water table and
the applied short wave radiation on the evaporation have been discussed.
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Table 1. Conditions for the calculation

wind speed . short wave radiation water table

(m/sec) soil (wint) (m)
Exp. All) 8.0 S—1 0 1.0
Exp. A(2) 6.0 S-1 0 1.0
Exp. A{3) 4.0 S-1 0 1.0
Exp. B{1) 8.0 §$-2 0 1.0
Exp. B(2) 8.0 S-3 0 1.0
Exp. B{3) 8.0 S-4 ] 1.0
Exp. C(1) 8.0 §-1 0 0.1
Exp. C(2) 8.0 S-1 0 0.3
Exp. C(3) 8.0 S-1 0 0.4
Exp. C(4) 8.0 S-1 0 0.5
Exp. C{5) 8.0 S-1 0 0.6
Exp. C(6) 8.0 S-1 0 0.7
Exp. C(7) 8.0 S-1 0 0.8
Exp. C(8) 8.0 S—-1 0 0.9
Exp. D(1) 8.0 S-1 412 1.0
Exp. D{2) 8.0 S—-1 206 1.0
Exp. E(1) 8.0 S-1 sine curve (max:412) 1.0
Exp. E{(2) 8.0 §-1 sine curve (max:412) 0.3
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LAST STEP
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LONG WAVE RADIATION
£0. (40)

PROFILE OF WATER
CONTENT IN SOIL
SENSIBLE HEAT FLUX £QS.(12),(15) etc.

£QS.(31),(33),(34)

NO NO CONVERGENCE
CONVERGENCE CRITERION
CRITERION

YES
YES
EVAPORATION RATE
PROFILE OF TEMPERATURE £Q.(32)
IN SOIL EQS.(6),(7)
etc.
NO CONVERGENCE
CRITERION NEXT STEP
YES

Fig. 1. Simplified flow model of the simulation.
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0.5 T T T T T T T T T
o . -
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