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Integrated Analysis of Guerrilla Heavy Rainfall Life Cycle and Vortex Tubes by Using Multiple
Types of Radars with High Spatio-temporal Resolution
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Localized heavy rainfall which resulting from isolated cumulonimbus often brings severe human and economic

damages. Nakakita et al."” developed a prediction system for torrential rainfall using vertical vorticity in a first echo

using X-band Polarimetric Doppler radar (X-band MP radar) and Katayama et al. implemented this system. Besides,

research on vertical vortex tube structure has been conducted. Nakakita et al.> showed that with the development of the

cumulonimbus cloud, a vertical vorticity structure with positive and negative pairs is generated. In this study, we

analyzed the cumulous cloud with updraft, vertical vorticity, and hydrometeor. As a result, we succeeded in observing

the behavior of the vertical vortex tubes, updraft, and hydrometeor. (111 words)

1. Fif

WA, T Y TR EMEN S, AR
RET HINFELEICL - THREL INDEMIC
EDWENERRLDIZR>TND. 29 LI
FBE T2, 7Y MO RN 247
NS/ SN TE 7z, FIEHIX X N R HR
W L —F ONARBIINC X 0 RIS AR S D Be bt
TOREORMMNTE, IHIC KNy 77—k
OHER S D ENEREE (LT HLUTHREE & 5
DIRWIG A IR HEEICHEILEN R ET D
ZEERLED. ZRHERHAL XN R HE
W L— 2% T BRI S 27 L3 BHgE S U5
AlEEhTnad 2. —F, 7Y ZEREmOE R
LEEAE B E LI imEREE O 1T T
W5, AL S IIRERLEOREICE- T, IEADS
T HFFo TSR EIRME OREEN AR T HZ L AR L
729, L, mESLEARES Y IEROZ~
TR B IR E T LRI VW E e &
TV, EBEEME 9T, —HBD Ry 77
— JEGE TR R S REZ VTR Y, 3
WRIT RS DIEH 2 O I i S ORIV F
. B, FU T ENOREICSE D AR
DAL &, WE DOFE LA BINIRNT L7 E S
WEZ720, ARRFGE T s 7 125 E S T
HEEO X AN FIEHFE LV —2 2 0T, g
& LR, AR FOREE, BENOFEIRET
MAWNIRNTT 5 Z ENENTHS.

2. FHL—SRUBHEFICONT
21 XNV EFZEREL—4

AW Tl ICRE SN TVD 5 50D X
Ny RZHEFE LV—4 (BUF X-MP L —4 L5
ZRIA L. #50 L —F % FOCSLIREI 24T
5 Z LI X o THEELEDOSARES® 1 45 Z L1ty
bid. £, L—XDOREEHRE N5 Z & T,
FEELENOBKR T OFER HLELNS.
22 RIEHIZDLT
ARTIZ2017 48 A 5 BIZKBRAHE TRAE LT
FEELEDOMITRE RO —H 28T 5. ZOFFITIX
14 Kf 2 307 7 — A bma—n23 i, 14 K
32 S3ITH BRI EL I3 R 2 & 0, 128mm/h D
WA B2 57, TOBRBELEITER LT,
14 B 46 /YEEMMOFERLE 25 L, N TE O
HLEICRINEND. ZOFEFL 2 SOREAkT 2 —
DEGINCRET DT R4 HD X-MP L—4,
XX RT7z2—ART LA L —% KaXy RL—
A THHTED Z LN THD.

4. FER

R1IT a7V Ry 7T —ffirZ HOCTEE L
ToSREDE » WEDAT - AREREHZ R T, SRERD
I ICE R T 5 &, 14 | 20 555 14 BF 35
FORNZT a—NO EFAEOMEDRL 72> TN D.
PRIEIRDZE I ER T 5 &, ERIAMEREIC
EREETEWMEZRL TS, 2, EH50



K T C EAIRO AN - (Kof B i,
FETERBOSAARTE (KO TR IShE L
TWAHZ e, EFAWPTEND EBIZHTT
N fEEZ LTS LYl c& 5. BLED LD
2T 2TV Ry 7T —fiftiz s Z & Cma—
WD L IEOFE 72 Z2 M A0, REZEZ k, ©&
MELZRZ HGNDZ ERbDDD.
MEEDZEMBAICHE BT D & 14 FF 20 47 - 14
35 /Y DEEE 750m 2> 5 3750m £ TL, 14 BE 354y
DEE 6750m 725 8750m £ T, IEADIHE D~
TR TED., hERE ALY TEHERT D L,
FHROMEA K E WG CITMEDE S &L 7o
TWAHZEMNS, MOAL YT IRREELT
WA Z EWbND. £, EORKMEE R
% &, 14 B 20 43 Cld 0.002~0.003/s, 14 I35 53T
1% 0.004~0.005/s F2EE &, BEAERFZEDFER &l T
T A= —IRMEIZ e > TV 5. BEFENFSE TR
ST 0.01/s LEDOIMEX, AR THIUIEED
F—H—THDHI LD, ZOTaT VR T
—fRNT TR ST IR I, BEAERFZE L bR T LY
HRRETH S, UEOX T 2TV Ry 7T
— T WD Z &, B EFIE TR
SAKROTIETHEAE L, ERALY AR, BE

OB VRZRZ SN TND Z ERbs.
TaT NV Ry T TS Z LT, E&
T DZER) 3 AT PR 22 AL A R R/, DD
WCIRT CE D XD 1T o7, e, FEELENOHE
DA & B A Bk A DI R L, BE
TERFE & R T AR Z R o 72, BLEOLITH
VBRI Z D K 92 o7, IEHEE IR ERRIC
Ko THRAET LD, e ER b R
HZEIIERICEETHD. 2, BONE L
S MEGLENI CIX, BRI 7oA E<H LNWE
{EMEXTEY, BKRRTOELERLZ LD
HEFICHETHD., BETIIWE EFE, Hick
KRL T Z AN LR RE R TP ETH 5.

SEXH

D HAbsE—5 (2014) - 7Y TN O BHIPEM - T X
T LDBRFE, AR SCE, #5204, pp.355-360.

2) sz 5 (2015) : JRHIPISEH RIS 2 7 A OB,
) Eehlyim SCEE, #5217, pp.401-406.

3) Nakakita E. et al. (2017): Early Detection of Baby-Rain-Cell

aloft in a Severe Storm and Risk Projection for Urban Flash

Flood, Advances in Meteorology, vol.2017.

> 7750m
~ 6750m
5750m
= 4750m

3750m

2750m
= 1750m

750m

X 1 ENEGE - R - ACEROZ . ACERERIIENERE, WEOKIZRKHITERIN TS, BEDKIZHi)
FUT A AERRITENE I HESS 7 0.002/s UL EDOIBEEZS/NTEY, RNIE, ERADOEELZFELTWA.



