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Micrometeorological Characteristics in a Sand Dune (1)

On the Heat Balance Properties

Makio KaMICHIKA*, Akiyoshi MATSUDA* and Seiji HAvyakawa™*

Summary

The micrometeorological environment in which plants and animals live changes
drastically within a few centimeters from the surface into the soil or into the air.
The properties of this phenomena are conspicuous in a sand dune.

In this paper, we present the observation results of heat balance properties in a
sand dune, and compared these results with the numerical experiments results.
Numerical experiments for obtaining the diurnal changes in soil temperature were
made by giving values to the boundary conditions, that is, the wind velocity, the air
temperature and vapor pressure at a height of 100 meters, as well as the conductivity
of the soil and the soil temperature at a depth of 1 meter.

The results obtained in this study can be summarized as follows;

(1) When the heat capacity and heat conductivity are small, the soil temperature
near the surface rises higher during the day and lower at night, compared with a
large heat capacity and heat conductivity. These theoretical results coincide with
the observation results.

(2) In the case of a wet surface, latent heat flux increases, but energy storage in
the soil is very complicated by the thermal properties of the soil.

As mentioned above, fairly reasonable agreement can be obtained between
simulation experiments and observation results, but to predict more accurately the
heat flux budget in a sand dune, we need to properly specify the degree of soil
moisture and thermal property.
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Fig. 1 Hourly variation of the input meteorological data at upper boundary (100 m height)
used in simulation experiments.
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Fig. 2 Hourly distributions of the energy balance components over the sand dune at Tottori
obtained from observation experiments.

Table 1. Thermal conductivity (1), volmetric heat capacity(c,) and surface relative
humidity (R) used in simulation experiments

volmetric heat cappacity thermal conductivity surface relative
(cv) cal/cm®.°C (1) cm?/sec (10%) humidity
(R) %
0-15cm 15-100cm 0-15cm 15-100cm
case 1 0.65 0.65 5.0 5.0 100
case 2 0.30 0.65 0.7 5.0 100
case 3 0.30 0.65 0.7 5.0 20
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Fig. 3 Hourly distribution of latent heat flux components for three cases obtained from simulation

experiments.
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Fig. 6 Atmosphere(upper) and soil(lower) temperature variations(C) obtained from
observation,
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Fig. 7 Soil temperature variations(C) calculated for casel.
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