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Synopsis

In recent years, guerrilla heavy rainfall have had a serious impact on cities.
Nevertheless, the mechanisms of their occurrence and development remain largely
unknown. In this study, a guerrilla heavy rainfall that occurred in July 2008 in the Toga
River, a small to medium-sized river in Kobe City, was represented by an LES model.
As a result, the model was able to express that the guerrilla heavy rainfall in the Toga
River was enhanced by the convergence of moist westerly winds from the Seto Inland
Sea and cold outflow from the precipitation zone that existed on the north side of Mt.
Rokko. In addition, we tested the possibility of suppressing heavy rainfall by weakening
the vortex tube, an important indicator of guerrilla heavy rainfall, by controlling the
wind velocity field in a guerrilla heavy rainfall in the Toga River. As a result, The
maximum rainfall intensity was reduced from approximately 190 mmh? to 140 mmh-?,
27% less than the previous maximum intensity.
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Fig. 1 Ultra-large floating cluster-lens wind turbine.
Source: Research and Education Center for

Offshore Wind Kyushu University
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Fig. 2 Computational domain of CReSS
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Fig. 3 (a) CReSS reproduced results and (b) radar
AMeDAS observations of ground rainfall
intensity [mmh-']. The black circle is Mt.

Rokko.
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Fig.4 Computational domain of the LES experiment.
Both horizontal and vertical axes indicate the
distance from the southwest edge of the

computational domain [km].
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(a) Immediately after the start of the calculation
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Vectors indicate horizontal wind and shading indicates

Precipitation generated in Experiment 2.

rainwater mixing ratio [gkg''].
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Fig. 5 Wind speed changes. (a) immediately after the
start of the calculation, and (b) 600 seconds
after the start of the calculation.

The vector indicates wind speed [ms™!], and the
shading indicates the deviation of temperature
[K] from the horizontal mean at the same

elevation.
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Fig. 6  Vertical profile of north-south wind. The
horizontal axis indicates north-south wind

(negative values indicate north wind).
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Fig. 8 Generation of updrafts due to the warm

bubble. The shading indicates temperature
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FRHED S OFE RO L > TAE U= ERE (R
BORHD) PIBALDONRT N L » TE U= BRI (&
BORE) AMLEIETWE, 202 Db, LESE
TV E AW TEEE S QDA /RT X 9 72§ = NiE)
5O VR & IS H LA O BETF O BEKH 2 B D R4
HEASOR &R L, EREERESE, TR
BINEMZ LTS LB KELOBRILIZORN -7
EWVWI R =R L ERBTE/. LESET /LTI O
KRB A=A LB RBTELZ LIS H%D
ZUTERMEICRBNTRERERTHDHEEZD.

3.5 EE&S
(a) EERODERTE

FBRATHRA LT-BENORKEEILREDO LB,
70mmh! TH-7=. L2rL, BFEDI50mmh iz L
TV, ZoJREIE, JeikdCReSSHEAEIZHWE
MSM D T IZ 35\ TR BT ECIBAL DO F 272 ¥
WRENTWiholzZ ENEZLND. £ T,
FERATOREIZMZ T TEIkmE T2 5 91
i - RO KERBALZI0%HE L TV b0
12%¥8 L, 15%3 LIC L CLESEH A ZIT -7z,

F7o, EBRSEITO BHIL, EBEOBRME TS
F72b D TEABRLBR CTCOKBHIHEREZIT O 20
Ths.

(b) EERSDEER

FROBETEREIT o LR, KERBEALE
12%38 U 72 SR BR CREKIR A L3 K93.0gkg ™ ([ iR 9 FE
BECTH190mmh ), KAEKIRA L E15%H L 72 £
TIEMAKIREA L3 K04.8gkg! (FE [T 78 & #Hi 5 T
334mmh!) OREMRFAE LIz, AWFIE CTIEEROKEN
I VKR RIBA L E 12%8 L7 b o (Fig. 12)

— 187 —



[km] z=31 1560s
R T T O e O O O L T T
25“\\\\\\\\\“‘“”‘**”'
20:“\\\\\\\\\“““ “““““““
R\ NN N i
15j“ﬂs§!\x\\

101
AN
R e N = o
IR AT T Tt ‘A‘F‘
T T T
15 30 45
<[ (<]
0.1 0.5 1.0
Fig. 10 Precipitation generated in Experiment 4.
Vectors indicate horizontal wind and shading
indicates rainwater mixing ratio [gkg!].
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Fig. 11 (a) Upwelling at the center of the upwelling
at 1320 s after the start of the computation
and (b) merging with the upwelling caused
by the warm bubble at 1380 s after the start
of the computation. Shading indicates
temperature deviation [K] , contours

indicate upwelling [ms™].
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(b) Control experiment

(a) No control experiment
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Fig. 12 Three-dimensional distribution of peak rainwater
mixing ratio [gkg'!] for (a) No control experiment

and (b) Control experiment.
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Fig. 13 3-D distribution of Q-value. (a) No control

experiment and (b) Control experiment.
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