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Synopsis

It’s studied how thermals, which cause guerrilla-heavy rainfall in future, are generated from

urban area like Kobe City and break through atmospheric boundary layer (ABL). In particular,

the phase that thermals and vortex tubes connect to genesis of cumulous and cumulonimbus.

I think that aggregation may play an important role at the phase. But, by radar observation,

this mechanism isn’t clear yet. Hence it is better to compute by using urban meteorological

large eddy simulation. In this study, I conducted idealized experiments in order to investigate

on how the behavior of thermals and vortex tubes is around or above ABL.
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Table 1 Summary about urban meteorological Large Eddy
Simulation model
quasi-compressible and non-

Basic equations .
hydrostatic model

Forecast variables

uvwp6Oqvqeqr

Coordinate system

Cartesian coordinate

Computational grid

Staggerd grid

Discretization

Finite difference (FAVOR)

Time discretization

2nd order Adams-Bashforth

2nd order accurate central-

Spatial .
) o difference
discretization .
3rd order upward difference
) HE-VE method, or HE-VI
Calculation about ] o
method  (Horizontal-Explicit

sound wave

and Vertical-Explicit)

SGS model

Smagorinsky-Lilly
(Smagorinsky,1963;Lilly,1966)

Boundary condition

Lateral: Periodic, No-gradient,
Free-slip, Radiation

Top and bottom: Free-slip,
Wall (with sponge layer)

Wall boundary .

. Bulk (Louis, 1979)
condition
Microphysics Warm bulk (Kessler, 1969)

y

Fig. 1 The way of defining area rate
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Fig. 2 Conceptual diagram about model field
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North and South Wind Potential Temperature
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. - | v
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Fig. 3 Initial condition and boundary condition
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Fig. 6 Vorticity at horizontal plane
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