®> Kochi Peculiar supercell tornadoes caused by Typhoon ‘Neoguri

University *Soichiro Yuasa and Koj1 Sassa Dept. of applied Science, Kochi University b15m6¢c60(@s.kochi-u.ac.jp, sassa(@kochi-u.ac.jp
1. Introduction WU | =1 4, Results of radar analysis
- - - 05:25 JST 05:31 JST 05:41 JST 05:45 JST (a) 06:11 JST 06:15 JST 06:21 JST
a o o o o ° . °
Typ hoon 15 One Of maJ.Or SOUTCC Of tornadoes m ( ) Reﬂectivitl (dBZ) Doppler”Y?Lcl)gi”ty ﬁl/s) Reﬂectivitl (dBZ) Doppler”Y?}lcl)lgli”ty ﬁl/s) Reﬂectivitl (dBZ) DopplerﬂYg!ggiﬂty ﬁl/s) Reﬂectivitz SdBZ! Doppler Velocity (m/s)
Japan, Two tornadoes snnultaneous]y occurred Height 0 10 20 30 40 50 60-40-30-20-100 1020 3040 0 10 20 30 40 50 60-40-30-20-100 1020 3040 0 10 20 30 40 50 60-40-30-20-100 1020 3040 Height 0 10 20 30 40 50 60-30 =20 -10 0 10 20 30
Kochi a; h h - band of %SOA)m 32.85 38 S - TS PN > S 33.20 = e 500m B2 : —
near Kochi airport when the outer rainband o (33deg.) I é 3£eg) / * /
Typhoon ‘Neoguri’ passed through the Kochi & ; s
Plain.The present analytical study aims to clarify =
. . . . 32.90
the characteristics of their parent storm by using (]1859 m o e
) . 8deg. ’
the data of the JMA radar and the polarimetric > =
. . . . / )(I\\%m E
radars 1n Kochi University. | | E
Fig.1:JMA Synoptic -
Chart at 06:00 JST. 700m =
(O4d€g) 32.85 33.20
48N | | | | | | | | y LE &
> A1 1130 m/ - — . e . — . ' —— . |
'g 1T mm/ﬁ (b) 133.3 Longltude(E)l(l)lii-7 133.3 Long1tude(E)10}§n3-7 133.3 Long1tude(E)113Oi-n71 133.3 Longltude(E)llo3k3n-17 133.5 Longltude(E)léigl-9 133.5 Longltude(E)loﬁ?-9 133.5 Longltude(E)l(l)gi-9 133.5 Longltude(E)lo}(?n&9 (b) 32.36 - S | o - . | . | | _ | _ | | | | ~
=32 5N § % } R0 T T % % T o T T Longimde(E&133,80133.60 Longitude(E&(133-80 133755 ngit e(E&133.75133.55 Longitude(E&(133.75
b= MT 50) Vertical Cross Section at 05:31 JST (mc1) Vertical Cross Section at 05:41 JST (mc1) Vertical Cross Section at 05:41 JST (mc2) Vertical Cross Section at 05:45 JST (mcl) —10km__, —10km__, AL0km__ —10km__,
—] | § g % 30 8 - 8 8' | | 8 | B W ¢ Cross Section at 06:11 JST (mc3) § Cross &ection at 06:15 JST (mc3) ¢
: X | J
- 1 ™~ Pl P r i - -
SON LILE : E : : E- : E : E -
[ | SRS 54 54 54 £4 < y U = = [
26N ‘. # '. . . . . : . . W e if-f A | % % ¥ = = ‘mcl i ; % ) 3 - 3 .%D ] mc3 '%0 ] me3
124E 135E 150E  129E 132E 135E 2 2 Vault | 2 2 skl v - < - - - - GE
Longitude (E) Longitude (E) \ " ; o AR . §
: : : o 1A . — 8 BN B - . H Al IS & | L . a - - au - il -
Fig.2:JMA-Radar echo and wind field at 06:00 80 70 60 80 70 60 "0 60 50 40 70 60 50 40 70 60 50 40 70 60 50 40 "70 60 50 40 70 60 50 40 A B||aA B SR A > |» B A BlI/A < &l |= B
Range(km) Range(km) Range(km) Range(km) Range(km) Range(km) Range(km) Range(km) 0 - I I I I I 0 -5 I I ] I I 0 I | I I | I
2 Analvsis and data Fig.5:JMA-Muroto radar data at 05:25 to 05:45 JST (a) PPI scans (b) Vertical Cross Section of the mc1, mc2 © mamedn O K T e e U magean 7 R
y y | | 5> ' ' ’ | Fig.7:JMA-Muroto radar data at 06:11 to 06:21 JST. (a) PPI scans (b) Cross Section of the

We observed the parent cloud of
tornedoes by two polarimetric Doppler
radars of Koch1 University (Asakura

# The first mesocyclone, mc1, appeared at 5:31JST. At this

e Fikoku Islang .

mc3. The schematic diagram of the air flow structure determined by dual analysis

.
| Y

Outer Rainbang : FRE : : ' ' : ..
uter Ranba “‘ ~ Moving Velocity :NNE27m/s | time strong wind of over 38 m/s in Doppler velocity superimposed on the reflectivity at 06:15 JST.
N ' Parent storm approached to the parent storm from southwest and weak (a) (b) The vortices. mel and me? alived
. .t/ o Kq_‘i:CIit L YA 1 1 1 12 ’

Radar, Monobe Radar) and the Mur.0t0 Sk WWRM s ch ¥ \ echo region was observed just §outh side of mc1. Moreover, B Muroto(mel) ® Momobe(me) about 1hour and traveled along the

Doppler radar of Japan Meteorological B\ R ity Voo MP Radar the strong echo formed hook like echo pattern around mcl. = B Muroto(me2) @ Monobe(me2)| | 33-0 7 outer rainband. When mel anpeared at

Agency (JMA). The observation ranges of R \ e ey N Vault structure 1s clearly observed around mcl. These 1or A Muroto(me3) A Asakura(m T PP

.o A" o Bay uroto Radar of IMA = Mesocyclone . . (me?) A Asakura(me)]| first, its diameter was about 10 km. At

these radars are shown 1n Fig. 3. We e ‘ features 1imply that the parent storm 1s supercell, but the ’g ol %33 A b " ; H

observed Reflectivity and Doppler - arrangement of hook echo is opposite to that of normal < ] A A %; | this time, the parent §torm Hay e on.e

velocity from PPI scans at lower elevation : supercell. *é) 6| L] = 6:06 @ @ 6:06 of _Sup er.cell though 1ts arrange@ent 15

angles. We also used the initial GPV data  Fig.3: Observation areas of Storm was moving in the outer rainband to the NNE at ‘é A —33.2+ 6’5%16.. Q s quite different from the ordinary

of JIMA meso scale model obtained from  Radars. Black ovals indicate the (Lemon and Doswell 1979 27m/s 1n F1g.6. Warm and moist air mass tlows from the 4 5:465.:51..5::65:51 ones. The diameters of mel and me?2
the RISH archives. damaged areas due to tornadoes. e Rear Inflow of 38m/s Y% | front, i.e. NE, for ordinary supercells. The present storm, 0 g 1ol sae e O rapidly decreased after the genesis of
however, warm and moist air mass was supplied by strong 25 - = | ® emci] mc2. The other mesocyclone, mc3
. . v JE 9 e BE Bmo O 5:31 @ e ’ ’
3. Environmental Conditions F1g .6.Schmatlc dlagram of parent storm. Red southwesterly wind conversing outer rainband. Namely, the &g ° appeared before landfall. It may
arroes 1ndicate the rear inflow. Yellow arrows . Oh ! ! ! ! ' ' ' ' ' . . .
Specific Humidity (b) orticity L. , present supercell was generated by strong rear inflow. 530 540 5:50 6:00 6:10 6:20 6:30 133.2 133.4 133.6 133.8 134 caused by strong rear inflow intruding
35.0N ot TR indicate the environment flow. - Time (JST) Longitude (E)  20km, .
s DR L R R D=3 | g B N RN IR R oy Second mesocyclone, mc2, appeared just northeast of mcl . | ch £ d; : . h | h '~ parent storm again. Two tornadoes
|7 SRS 130 m/s oo e [ 1@ | 30m/s Table 1. Environment narameter at 5:41JST. After this, mc1 rapidly reduced its diameter and Flg..S.Temp oral change of diameter (a) and trajectories (b) of the correspond to mcl and mc2.

2 |t~ " E%K RN <104 s-]) | - outer rainbeltjn q Southwesterly vault structure disappearred. vortices, mel, me2 and me3.

s (e RS Ay &Y U | &K o R A T A100 ' and south winds Third mesocyclone, mc3, surrounding mcl appeared at :

= O AT | 422 [ AT L T ’ ’ 5. Conclusions

B325N{ SR AT L T ‘ R o% SA ) 1 ? RREEE ' 7.5 ! !

S STLE SRS MM/ / 2 W % 20 LA ;E 2 é g 2 i § 1 E 3(5) CAPE SReH cONVETEL 1O HIE 6:11J5T 1n Fig.7. Vault structure near me3 was observed at The parent storm was founded to have the feature of supercell at the initial stage. But, 1t was quite different from the
R A MMM% 0l e / § RERRIEROX0 outer rainband.  6:15JST. Moreover, gust front appeared at the south edge of ordinary classical supercell because 1t generated by strong rear inflow converging to the outer rainband. Such supercell
iaamas /57 i gte = 2 Lyphoon ¢ J/ke 160m°/s-  Theenvironmental the parent storm. Its direction and arrangement were diffrent . . . . . |
M%%j%%%; 14 S ;( 111]E-5.0 Neoguri . , was developed again betore landfall. The tornado associated with mc2 survived for several minutes but mcl and mc3
Bes=4 % ( ; ; N, =l %%(7 Y _17050 0 ) indices showed the  from those of FFGF and RFGF of ordinary supercell. After rapidly decayed after landfall

30'01\{2‘§/E//'//'////'/f§2E - gE 12)921'3%/'//'//'///%5]/5 B T1T'3T5E o %glr)g;%eou 253 J/kg 150 /s’ envirnment that landfall, mc3 and its updraft decay at 6:21JST. But, mc1 and Ack led '
Longitude (E) Longitude (E) supercell torna- mec2 still arrived and caused tornado damages. cknowledgments

Fig.4:MSM-Data at 06:00 JST. (a) Specitic Humidity (b) Vorticity (1) McCaul, 1987, (2) Davies-Jones ct.al, 1990 does may occur. This work was supported by JSPS KAKENHI Grant Number 15H02994.



