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FUNDAMENTAL STUDY FOR ESTIMATION OF EVAPOTRANSPIRATION
FROM A LARGE FIELD BASED ON THE
NUMERICAL SIMULATION (1)

By Yasuhisa KuzuHa, Shuichi IKEBUCHI and Kenji TANAKA

Synopsis

In order to get the basic knowledge to estimate the evaporation from the large complex-land use
field, the three-dimensional model was developed. The model for atmosphere is based on the Bous-
sinesq equation and hydrostatic equation. Additionally, in the model, the Cartesian coordinate system
is not used, but the z* coordinate system which is convenient when the ground level change horizontal-
ly is used. And, by force-restore method temperature at the ground surface was solved. As for
boundary conditions, at the lateral and upper bounds, the radiation condition was used.

By this model, some numerical experiments were carried out, in order to investigate the some
effects of meteorological conditions and geographical conditions on the evaporation. As results, there
was the complex horizontal profile of evaporation rate near the mountain, and in the condition that land
and sea breeze blow, evaporation rate varied periodically. And, the basic consideration about the way
to estimate the time-averaged evaporation was showed.
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Table 1. Symbol definition

symbol symbol definition
C, specific heat at constant pressure
Dy iioe horizontal diffusion term

E vapour flux

f Coriolis parameter

g acceleration of gravity

H sensible heat flux

Ko oa vertical eddy diffusivity

L Obukhov’s stability length

q specific humidity

RL long wave radiation

S short wave radiation

¢ time

u wind velocity (x direction)

u* friction velocity

v wind velocity (y direction)

x horizontal coordinate (west-east)
y horizontal coordinate (north-south)
z vertical coordinate

2om, 6,4 roughness length

¢ Z/L

o -6

7 potential temperature

6 reference potential temperature
K Von-Karman constant

n’ n-IT{z)

(s Exner’s function

Vi reference Exner’s function

Pa density of air

T momentum flux
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Fig. 10. Same figures as Fig. 6., but for run 6.
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