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Abstract

Numerical prediction of the diurnal variations in the air and soil temperatures
as well as in the wind velocity near the earth’s surface has been made by taking
account of energy balance of the long-wave radiation, insolation, sensible heat,
and latent heat due to the evaporation at the surface. When the wind velocity
at the top of the boundary layer (in the present paper, the level being taken at
100-m height) is weaker than several meters per second, nocturnal cooling takes
place by the net outgoing radiation only, and the sensible and latent heats become
very small quantities. This result agrees with the solution of the Groen’s analyt-
ical equation. When the wind 1s not so calm, however, the sensible and latent
heats can not be neglected. Under this condition, nocturnal cooling is sensitive
to the vapor pressure at initial time. When air is dry, the cooling is intensified
by the loss of heat due to evaporation, but in case of humid condition it is
suppressed by condensation heat.

Some practices of numerical prediction of the diurnal changes in the air and
soil temperatures as well as in wind velocity were made for the periods of 10 to
11 and 23 to 26 July 1956 at O’Neill, Nebraska, U.S.A. Nearly the same results
were obtained between the calculated and observed values. If a factor represent-
ing the condition of surface humidity for the ground surface 1s found by numerical
calculation, the evaporation from the ground surface with non-saturated vapor
pressure can be estimated. This factor for O’Neill was found to be 0.06 by
comparison between the wvalues from numerical calculation and the observed

data of air and soil temperatures.
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