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Synopsis

In recent years, heavy rainfall disasters caused by line-shaped rain bands have

become frequent. However, predicting their occurrence remains challenging. It is

considered that contingency factor is associated. Therefore, in this study, improvements

to the Large-Eddy Simulation (LES) model were made to analyze the influence of

contingency factor on line-shaped rain bands. As a result, variations in rainfall amount

and shifts in the position of rainfall areas were outputted depending on how turbulence

was introduced. This suggests that turbulence plays a crucial role in the occurrence of

line-shaped rain bands. In the future, we will analyze in detail the mechanism through

which turbulence develops.
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Fig. 1 Calculation domain.
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Fig. 3 Wind velocity perturbations [m/s] generated by BGM.
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Fig. 4(a) Accumulated rainwater mixing ratio [g/kg] on surface (ensemble simulation).
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(a) Horizontal section (??km altitude)

(b) Vertical section
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Fig. 5 Magnitude of horizontal vortex tube [m/s2] during occurrence of line-shaped rain band. Blue and

red contour represents rain water mixing ratio[g/kg] and upward velocity [m/s].

4. [RBELBREORE

4.1 BRIABRRVPFORREE

KT, 7o TR IICB W TRBUIR SRR
WKk RN DER TR 57201, CulitE % A
W TR E 2 B 5262 T 5. Fig. 5 ()l K FmE o
KE SOKVWrm &2 R7 . feikxtii R 4qns, b
FE & 2SI O ACEIRE NSRRI L, BRI
iz >N THWART S, £/, Fig. 5 (@)ICR LA
Wi 2 351 5 Kl O K& S &2 Hiviz b O M Fig.
5(b)Th 5. IR HETIZ S THEIT H M AL
PIHNTND Z &R,

PlbalE 2T, KFEREOHAKOERE LT,
A E O EMIXLICER Uiz, WA,

dwy Vo, = du 4 du 4 du o)
gt T V@x T e T Wy G T 2
Jdw v v dv
_y . = w0, — hid hid
T + -V, = wy Ep + w, 3y + w, FPE (2)

LB, Zorh, (DROLDFEIE, QROLDEFH
2HNT DWW TLIRME D MHEEIZ H 720, i3 5] & X
INDEMENRE D Z L ERT.

5T, KPR EE OS5I B o © 9 0 2
ZH/LZEEFHMELT, ROBEEZITH. (DR
x LTl )%, 2R3 L Tlwy, V&L BIEH &

B2 ETROA (HMEHOALB)PFOEND.

d /1 B 26u
5t(308) = wigy )
d /1 av
—(Zp2) = 2 —
at(zwy) @y y’ )
INbERLEDED L,
01 Ju v
Y22 2y 274 29V _
atz(wx+wy) xax+wy y A, 5)

W SND . ALK 025 O RF A I3
LG EFL, FIhEKEREDOHEZ, AIC
72V B O WLAE & 17 & B S 3RS, ko
EMEORESLEbEDLEDIC, HhiigolnZ
FEFEHMAE & 572 HDITHOWT, Fig 5(a)& [ LAF
Wi TRV 72 H O 3Fig. 6(a) TH D, Tk v, KFE
ME NI E > TOBIEFTCIE, KRS OMENTT
PRTWD Z N5, £77, Fig. 5(b) & [F UEHE
Wi i 12 d6 1T 2 KR E O R & # v 72 b @ D3 Fig.
6(b)TdH 5. BALZ 1T 7= KIS RN eI E S
TW5.

— 196 —



(a) Horizontal section (??km altitude)
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(b) Vertical section
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Fig. 6 Stretch of horizontal vortex tube [m/s2] during occurrence of line-shaped rain band. Blue and red

contour represents rain water mixing ratio[g/kg] and upward velocity [m/s].
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Fig. 8  Comparison of upward velocity [m/s] during occurrence of line-shaped rain band. Blue
contour represents rainwater mixing ratio [g/kg].
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(b) No. 14

Fig. 15  Magnitude of horizontal vortex tube [m/s2] during occurrence of line-shaped rain band. Blue
and red contour represents rain water mixing ratio[g/kg] and upward velocity [m/s].

(@) Ctrl (b) No. 14

80

Fig. 16  Stretch of horizontal vortex tube [m/s?] during occurrence of line-shaped rain band. Blue and

red contour represents rain water mixing ratio[g/kg] and upward velocity [m/s].
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Fig. 17 Schematic diagram of airflow structure and contingency effect.
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