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To estimate the thermal effect of the vegetation canopy on the surface sublayer environment numerically, we
used the combined model of Pielke's" single layer model for vegetation and Deardorff’'s” Force restore
method(FRM) for soil layer. Application of present combined model to three surface conditions, ie., unsaturated
bare soil, saturated bare soil and saturated vegetation canopy, showed followings;

The diurnal temperature range of saturated vegetation canopy is only 20K, while saturated bare soil and
unsaturated bare soil surface are 30K, 35K, respectively. The maximum temperature of vegetation canopy occurs
at noon, about 2 hours earlier than that of the non-vegetation cases. The peak latent heat fluxes of vegetation
canopy is simulated as a 600Wm %at 1300 LST. They have higher values during afternoon than beforenoon.
Furthermore, the energy redistribution ratios to latent heat fluxes also increased in the late afternoon. Therefore,
oasis effect driving from the vegetation canopy is reinforced during late afternoon compared with the
non-vegetated conditions.
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S1, : upward shortwave radiation from foliage

St, :upward shortwave radiation from ground

Sl , ' down shortwave radiation to ground
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@, @ : upward longwave radiation from ground

@ : absorbed downward longway radiation at ground

@ : upward longwave radiation from foliage

@ : absorbed downward longwave radiation at foliage

® : downward longwave radiation to vegetation canopy

® : downward longwave radiation from foliage to

ground
. absorbed longwave radiation to ground
® : upward longwave radiation from ground to foliage
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H, : sensible heat flux within canopy layer
(E, © latent heat flux within canopy layer

H, : sensible heat flux from ground
/E, . latent heat flux from ground
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Fig. 1. Schematic illustration of the present soil-vegetation-atmospheric combined model(a) and heat budget

terms adopted from Pielke's"

S, L, H, IE, G are shortwave,

vegetation model(b).
longwave radiation,

included in (a) are as follows:
latent, soil heat flux, respectively.

Symbols
sensible,

T, w, C are temperature, soil water content, heat capacity, respectively. And d, 4, z are depth of soil,

height of vegetation canopy, height scale, respectively. Subscripted letters,

n, ¢, f, g 2 mean net,

canopy, foliage, soil skin layer, lower soil layer, respectively.
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Fig. 2. Diurnal variation of the simulated radiation
terms for the case of vegetation canopy(S,, :

net shortwave radiation of canopy, Lg:
downward longwave radiation to canopy,
L, * upward longwave radiation from ground,

« - downwardlongwave radiation to foliage,
R, ' net radiation).
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Fig. 3. Diurnal variation of the simulated sensible( H, ),
latent{ /E. ) and residual terms( G.) for the case
of vegetation canopy.
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Fig. 4. Diurnal variations of three simulated temperatures
within the vegetation canopy. Symbols, T,, T,,
T, are temperatures of ground, foliage, and air
temperature within the canopy, respectively.
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Fig. 6. Same as Fig. 3, but for saturated bare soil

surface.
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Fig. 7. Same as Fig. 4, but for saturated bare soil
surface(T-1 : Soil temperature at 1 m depth,
Tg: ground temperature, Ta : Air temperature).
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Fig. 8. Energy redistribution ratios during daytime
within rice vegetation canopy.
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Fig. 9. Latent heat fluxes for three cases, saturated
vegetation canopy(veg), saturated bare soil(sat),
unsaturated bare soil(unsat).
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