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N3, ZZTOWHEFISRE2052 53053 Z 5 £ TOH
1053 DA U Tz, # ST 1380 TE SR AR YRR
i, FIERMZT O famSAtAOrES, KU
NI 3 AT, 18 km b7z 2EM I A TV
7.

EZATEELYT VN =Z bD XD LU WEE
BHIOT AV AT —NVEEKRY AT A ELTIE, A—
SN—Y VPR THICE, R, VbW Ry (5F)
Ta— LERYTI—) 357 UN— M PEER
FESHDIAV AT —IVEEKV AT LELT, 7T AV
B CREACHRSNTE Iz, Lip LbBETIERY
TIA-DOHFEBEFHEV E STy (KEFIZH»
1996 ; /INFRIZ A 2007).

Ry a—1F, ROERROREEHEER (wind
damage swath, swath : #f TX| D B - 72 B E k)
RHRESE, FLLELIEEESRS 7V N—R MR
IPMLUWIRIEE & L CHIS T WS, Ry Ta—IZ
L BHEFEC L o C, HEZZTHEBOR S D
I 200km I RBZEbDHY, BEHAT—V (U
F) TFRO~F2OWENFEST 205 roT0 5
(B 212, Fujita 1978, 1981 ; Fujita and Wakimoto
1981 ; Wakimoto 1983 ; Forbes and Wakimoto
1983 ; Wakimoto and Wilson 1989 ; Wakimoto et
al. 2006a ; Weisman and Davis 1998 ; Weisman
1992, 1993 ; Atkins et al. 2005 ; Wheatley ef al.
200672 £). U LEFIC X F3~F4DHEENFEL 72
ZEbHotz (Trapp et al. 2005).

R L3 —iF v — — D RFEEDKFIAHTh D
B IRBRVZ RHEIZ DY, 2 I fE S el O R >
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AR X > CERT 2, ZOFHARIE Y 7 ERANC
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429 % (Lafore and Moncrieff 1989 ; Weisman
1992)., Ry 77—V —¥—Z LB TRIJIERY
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1983 ; Schmidt and Cotton 1989 ; Burgess and Smull

1990 ; Jorgensen and Smull 1993 ; Przybylinski
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T REEEDLYTC, RY I Ik BEEBER
BETL T2 RIJICLAHREMRH 2 2 L 2R LTz,

Lo L, BafOBEFER BN X 2058 TlE, K
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y AT =D (LAFA V) b EfEEELTL
52 EDGIPoTEI, Ry a—IZffED AV
F 2B OFEICEE T % &Y O FEM 2SR X Trapp
and Weisman (2003) 12 X 5. 5 OBEERIC X
niE, HIRE L OZEEIE R Y = 3 —Jeimo bl T
FeA L, AV INCHESIRESIC & 5 KUEMEE RS
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HWBITDRLOMEZEZOVWTE, wIFhDT—%
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2004 ; Kosiba and Wurman 2010), ZZ TE&E~
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JEC I TR U CHRERE 23k % & FETRE %
MENHZBEENHZ I EBNHSNTWS W2 iE
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inotz)., TOFAL7u b RETRE & R
BiizrLTws E5Ma, F6Kc), #A N7
v > b OBFIEICHEEDS, BT X RS EE L T W
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DO ETRZI T, Y14 7u=y 7 /DT
13 Z DRRISKE345r £ TRRE L 7228, 7> F 9470
= 7 IO F X526 I AIARIC A 572, 2D
ZX VAV BT B0 REMEDYH 5 (Skama-
rock et al. 1994 ; Trapp and Weisman 2003 ; Atkins
et al. 2009b),

4.4 v

SR 5727 4 RT3 —DSEIEEBDEERIC 2 <
SN/ E I T —DFFWIEELH 55 (556 K a,
b ® NOTCH), Z#ix /v (Burgess and Smull
1990 ; Przybylinski 1995) T, #J7HEH» S DiE WV
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4.5 RIJ
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SNBRBICBEITLTWS BES5XDb). 24dBZ 0%
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Abstract

In the afternoon of 28 April 2007, the Kanto District in Japan was struck by a severe storm
accompanied by thunder, wind gusts, and hail. Analyzing this event using Doppler radar data, sounding
data, wind profiler data, surface observation data, and a damage survey, we obtained the following
results :

(1) The mesoscale convective system that caused the damage was a bow echo.

(2) The dual-Doppler analysis showed a region with strong vertical vorticity and strong horizontal
convergence at the apex of the bow echo. The form and behavior of this region were very similar to
those of mesocyclones in past studies. The region first stayed aloft in the midlevel (2-4 km AGL),
but later, its southwestern part reached to the ground. At that point, two misocyclones were detected
at its base by low-level plan-position indicator (PPI) data. They moved with the region toward the
east-southeast.

(3) One misocyclone that passed over the southern part of the Tokyo Bay area resulted in wind damage
at several locations in the area. Analyses using low—level PPI data showed that the damage occurred
at places where the misocyclone wind and its movement were linearly superposed to produce strong
wind. The maximum wind speed at this point is estimated to have reached 40 m s™'. The length of
the wind-damage swath was about 18 km.

(4) Previous numerical studies on the genesis of mesovortices have suggested that cyclonic mesovortices
form from the tilting of horizontal vorticity acquired by downdraft parcels entering the mesovortex.
The horizontal vorticity is solenoidally generated by the baroclinic zone across the gust front. Our
analysis using Doppler radar data indicates that this mechanism was realized in nature in this case.

(5) About 10 minutes before the first damage occurred, PPI data of the higher elevation angle showed
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strong radial convergence at the apex of the bow echo. The convergence aloft can be regarded as a
precursor to the outbreak of the misocyclone and will provide useful information for severe wind

nowcasting.
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