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Fig. 1. Annual variation of average air
temperature on Aug.
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Fig. 2. Seasonal variation of maximum
ground surface temperature from July to

Sept.
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Table 1. Parameters used in the study.
Paddy field | Upland field Orchard Forest Town
Thermal diffusivity of soil  (cm’/s) 0.0027 0.005 0.004 0.002 0.02
Volumetric heat capasity of soil
(cal/cm*C) 0.65 0.55 0.58 0.60 0.50
Height of obstacle (cm) 70 100 300 800 500
Desplacement height (cm) 44 63 189 504 315
Roughness length (cm) 9 13 39 104 65
Soil water potential (bar) 0 —-10 -1 -1 (_26(3%’ )
Albedo (%) 20 20 17 15 20
Emissivity (%) 98 98 98 98 90
Leaf area index 3.7 3 4 8 0
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Fig. 3. Hourly variation of simulated
ground heat flux of five types of different
land use. ’
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Fig. 4. Hourly variation of simulated sen-
sible heat flux of five types of different land
use.
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Fig. 5. Hourly variation of simulated
latent heat flux of five types of different

land use.
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Fig. 6. Hourly variation of simulated soil
surface temperature of five types of
different land use.
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Fig. 7. The simulated areal distribution of
daily latent heat flux. Note: isoline spac-

ing 25 calem™

Fig. 9. The simulated areal distribution of
daily ground heat flux. Note: isoline spac-

ing 25 calem ™2,
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Fig. 8. The simulated areal distribution of
daily sensible heat flux. Note: isoline spac-

ing 25 calem™.
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Summary

It is clear that ground conditions have a large effect on the therma environment.

A numerical experiment was carried out to determine the diurna changes of energy flux
on various types of land use. Wind velocity, potential temperature and specific humidity were
applied respectively a the upper boundary 100 m, and a temperature was specified for the
lower boundary -0.5 m. All these conditions were kept constant throughout the simulation
period. The analysis were performed on the basis of data obtained in Fukuoka City (latitude
33 33'N) on July.

The model was simplified by (1) omitting advection, (2) no consideration on the topo-
graphical difference and (3) adopting the most outstanding land usage as the unit mesh (200
m X 200 m) character. The daily amounts of sensible and latent heat flux were large in a order
of town, upland field, paddy field, orchard and forest. And that of latent heat flux was in a
reverse order.

Recently, remote-sensing is widely used for the exvironmental assessment. But in most
cases, those are limited to the instantaneous data. The simulation presented here will
effectively be used for the estimation of unknown data which cannot be measured.




