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Urban climate in Kanto plane was analysed by three dimensional CFD simulation. Four cases of numerical prediction
were carried out in this study. In casel, the artificial heat rel ease was assumed zero while spatial-temporal distribution
of the artificia heat release was incorporated into the prediction of the other cases. By comparing the results of these
analyses, the effects of artificia heat release on the predicted results of urban heat island were clarified.
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Fig.1 Computational domain.

Tablel Computed cases.

Artificial heat release

Used data Method of inclusion

Casel 0

Case2 . Releasing into heat budged
gfg;g&:g:pggal equation on ground surface

Case3 ublic ener Releasing into atmosphere
Eonsumpti O%y adjacent to ground surface

Cased in the Tokyo Separding  into  a@mosphere  and
metropolitan ground suface according  to
area component ratio of atificid heat

rdlease
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Fig.2 Distribution of artificial heat release [W/m?
(15:00, in summer season).
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Table2  Surface parameters.
dbedo[-] roughness length thermal diffusivity heat capacity soil moisture availability
Zg[-] (=x 10°) [m?s] (=% 10% [Im°K] [-]
1) Rice paddy 0.20 0.050 0.20 3.0 0.5
2) Farming 0.10 0.010 0.45 2.0 0.3
3) Orchards 1 0.20 1.000 0.50 2.0 0.3
4) Orchards 2 0.20 0.500 0.50 2.0 0.3
5) Forest 0.15 2.000 0.50 2.0 0.3
6) Vacant land 0.20 0.010 0.50 2.0 0.3
7) Buildings 0.10 1.000 0.81 2.1 0.0
8) Paved road 0.10 0.010 0.50 14 0.0
9) Other land 0.20 0.010 0.50 2.0 0.3
10) River site 0.03 0.001 0.14 4.2 1.0
11) Coast 0.30 0.005 0.77 13 0.6
12) Ocean 0.03 0.001 0.14 4.2 1.0
2
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Fig.4 Initial temperature on the ground surface and
under ground.
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Fig.5 Horizontal distribution of wind velocity vectors

(at the height of 10m, 150 00, Case4).
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Fig.6 Distribution of Surface temperature
(Cased).

Fig.7 Horizontal distribution of air temperature
(at 10m height, 150 00, Case4).
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Fig.8 Diurnal distribution of surfacetemperature
at the height of 10m (Tokyo (Otemachi) ).
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Fig.10 Diurnal distribution of change of surfacetemperature
by artificial heat release
(Tokyo (Otemachi), (Case2, 3, 4) —(Casel)).
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Fig.9 Diurnal distribution of air temperature
at the height of 10m (Tokyo (Otemachi) ).
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Fig.11 Diurnal distribution of change of air temperature
by artificial heat release
(Tokyo (Otemachi), (Case2, 3, 4) =(Casel)).
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