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Computational domain

& 5 km(X) x5 km(Y) % 0.5 km(2)

C=Width of mesh: 5[m] (horizontal)
< 1 ~ 10 [m] (Vertical)
_*Number of grids: 108 = 1,000(x) % 1,000(y) % 100(z)

Note that the height of the buildings is emphasized.



Diagram for urban heat island analysis
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Earth Simulator

Meso-scale model ‘ CFD (k- &€ model) <: Anthropogenic heat*

Boundary Condition 1 *Here, anthropogenic heat is ignored.

OUTPUT | Air temperature, Velocity, etc.




CFD: Method and Setup

Governing equation: 3-dimensional Navier-Stokes eq. etc.

Turbulent model: k- ¢ model

€ Boundary conditions
* Inlet/Upper boundary : Mesoscale simulation data (Locals) etc.
= Outlet boundary: Neumann condition

= Surface of earth : Generalized logarithmic low etc.

& Date and time: Typical summer day

14:00 (PM 2:00)

(Sun elevation 58.9° , Altitude azimuth 246.1° )



Velocity vectors at 10 m above ground.
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Velocity distribution.
H =100 m
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Velocity distribution.
The velocity vectors more than 2 m/s are shown.
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Streamlines

High buildings (Shio-site)
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Distributions of velocity at 10 m above ground.




Distributions of temperature at 10 m above ground.
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Wind directions at 14:00: Surveyed result, CFD and Meso-scale model.

Left figure: Area 1 (at the seaside) . Right figure: Area 2 ( in the town)
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Comparison between the surveyed temperature and the simulated one.
In the left figure, the black closed-mark present the surveyed points.
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Time evolution of temperature:
Surveyed result and simulation result by Meso-scale model.
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