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Synopsis
These days, torrential rainfall disasters such as guerilla heavy rainfall and line-shaped
convective systems have become increasingly severe. The mechanism of these heavy rainfall is not
fully understood and is related to contingency. In order to accurately represent contingency, in this
study scale similarity model scale similarity model is introduced. This is a type of turbulence model
in LES. The result of the calculation using this model confirm that energy flow from Sub-grid scale
to Grid scale is represented. The influence of this energy flow on the occurrence of heavy rainfall

will be analyzed in the future.
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Fig. 2 Calculation branch.
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Fig. 3 Temporal variation of rainwater mixing ratio

[g/kg] at surface in Smagorinsky model calculation.
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Fig.4 Temporal variation of rainwater mixing ratio

[g/kg] at surface in Mixed model calculation.
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Fig. 5 Accumulation of rainwater mixing ratio[g/kg]

during occurrence of line-shaped rain bands.
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Fig. 6 Accumulation of horizontal convergence[1/s] at
1km altitude during occurrence of line-shaped rain
bands. Red contour represents accumulation of

rainwater mixing ratio[g/kg].
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Fig. 7 Extracted area of rainfall and convergence.
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Fig. 8 Time-series data of total of rainwater mixing

ratio in extracted grids.
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Fig. 9 Time-series data of total of horizontal

convergence value in extracted grids.

FEARICE Lz b DA Fig. 102 OFig. 11 TH 5. MK
1R K ORI R O & FHE S DV T2 O E
i%, Table 2IZ/R T D WL HIREET AL RIS
R&Eled.

Z LT, MAKIRE R OKERRE DA FHE DR
BIREMR AR 3 5 7=z, R Z L IicmyrTh b &
E L TR A2 L7c b DA3Fig. 12Th 5. Fig. 12
MHBMRE A RO DATable 3THBH. WIh
DSGSET NWAEHIES, GERHBEBEIGE LS.
ZDZENDL, WTROSGSTT AR T, Hi
ST K T AR I 0 BN 73 [ S R D B N B B 2 A
ElaR= L CW\WDb EE %2 5, Bardina® 7 /L DE A
WX DARVIEICER LI BN LETHDZ &N
mERTE.

60_ B Mixed
H Smagorinsky

50-
§40,
S
330
o
[ 20_

10-

0,

0.2 04 06 08 10 1.2
Rainwater mixing ratio(Sum)

Fig. 10 Frequency distribution of total of rainwater

mixing ratio in extracted grids.
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Fig. 11 Frequency distribution of total of horizontal

convergence value in extracted grids.

Table 2 Mean value of rainwater mixing ratio and

horizontal convergence value for each of SGSmodel.

SGS model Mean value(qr) Mean value(conv)
Smagorinsky 0.628 0.443
Mixed 0.720 0.481

— 236 —



=
N

1 e Mixed
® Smagorinsky

e o ~
® o

o
&~ O

Rainwater mixing ratio(Sum)

o
[N

0.2 0.4 0.6
Convergence(Sum)
Fig.12 Scatter plots of total of rainwater mixing ratio

and horizontal convergence value in extracted grids.

Table 3 Correlation coefficient between rainwater
mixing ratio and horizontal convergence value for
each of SGSmodel.

SGS model Correlation coefficient(qr-conv)
Smagorinsky 0.796
Mixed 0.812
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