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Synopsis
Line-shaped convection systems have caused great damage in recent years. While
the maintenance mechanism elucidated, the outbreak mechanism is still unexplained.

First, using Cloud Resolving Storm Simulater, we conducted a present experiment

and found that there were waves when the line-shaped convective system. Then, using
Large Eddy Simulation, we conducted a numerical experiment. As a result, self-
organization occurred, and we analyzed the outbreak of the rain area. It turns out that
air with low potential temperature propagated from Awaji Island to Mt.Rokko. It can
be said that this air could push up the air in the south of Mt.Rokko. In the future, we
will conduct sensitivity experiment to investigate the effect of Awaji Island and

Mt.Rokko.
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Fig. 1 The way of defining area rate.

Table 1 Summary about urban meteorological Large Eddy

Simulation model.

Basic equations

quasi-compressible and non-

hydrostatic model

Forecast variables

uvwp8qvdeqr

Coordinate system

Cartesian coordinate

Computational grid

Staggerd grid

Discretization

Finite difference (FAVOR)

Time discretization

2nd order Adams-Bashforth

2nd order accurate central-

Spatial .

i o difference

discretization )
3rd order upward difference

) HE-VE method, or HE-VI

Calculation  about ] o
method  (Horizontal-Explicit

sound wave ) o
and Vertical-Explicit)
Smagorinsky-Lill

SGS model g Y Y

(Smagorinsky,1963;Lilly,1966)

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

Boundary condition .
Top and bottom: Free-slip,

Wall (with sponge layer)

Wall boundary

. Bulk (Louis, 1979)
condition

Microphysics Warm bulk (Kessler, 1969)

BRRIET D7V v REB 2, BTOEED S b
KOEDAOFEEZA, BT ETHIIEOIKE
FET 5 (Fig. 1). WEEDIEVACHAIL, WikkziEs
BB OBMIEITA, BT 5. EdTable LWIART O
DETNVETH .

3. EfEBETILECReSSZALV-BIREER

31 AEDEM
ARFIETIE, IEHHST TRA LBRRR D15

Table 2 Computational Condition of CReSS
simulation.
Item Setting
Period 201208140000JST
~08140900JST
Initial/Boundary | MSM Forecast Value
Condition
Sea Surface NEAR-GOOS
Temperature (2012/8/14)
Horizontal 1000 m
Resolution
Vertical 250 m(Ave)
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Number of grid | 299(x)%X299(y)X61(z)
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Fig.2 Calculation area and topography.
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Fig.3 Comparison of rainfall intensity at surface.
2)201208140335JST by CReSS. b)201208140248 by
XRAIN.
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Fig. 4 Convergence and Divergence in vertical section
A-A’(Convergence is positive). The black and
blue contours indicate the cloud water and

rainwater mixing ratio[g/kg], respectively.
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Fig. 5 Temporal variation of rainfall intensity at

surface[mm)].
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Fig. 6 Potential temperature [K] at cross section A-A’.
Black and blue contours indicate cloud water and

rainwater mixing ration [g/kg], respectively.
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Table 3 Computational Condition of LES simulation.

Item Setting
Period 12,500s
Initial/Boundary Output from CReSS
Condition
Surface Output from CReSS
Temperature
Horizontal 480 m
Resolution
Vertical 250 m(Ave)
Resolution
Number of grid | 375(x)%200(y)X75(z)
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Fig. 7 Calculation area and topography.
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a)Wind velocity(W-E)  b)Wind velocity(S-N)
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Fig.8 Vertical profiles of each physical quantity at
135.276 °E and 34.652 °N output by CReSS.
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distribution of potential temperature at an
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