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Fig. 1 Track of typhoon 8019. Solid line and plus
marks indicate typhoon track and every 6hour

position respectively.
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Fig. 2 Model computational domains. Coarsest model
domain is labeled D01, and nested domains are labeled
D2~D5.
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Fig. 3 Horizontal distribution of model-simulated
surface pressure around the miniature supercell-like

structure at 19:25
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Fig. 4 Vertical profile of model-simulated vertical
vorticity around the miniature supercell-like structure at
19:25
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Model-simulated radar refrectivity (dBz)

T T [ o—

B

Fig. 5 model-simulated radar reflectivity from 16UTC to 19UTC on 13 October 1980 (at 850 hPa)

4.3 BRERFELD

MM5% VT, 1980410 A 13 B IS & IR P85 T34
L7-BEOHBRLRAT., BEHEROMBR, I=2
—N— R VP L e S OEELEOFIZ A VA
smrreBbisg, SREREORE WEEAHFI I
iz, ZThUE, AR OTHEERRTT CRAELEZER
901951 FE D FHIR, 20065 2 B Wy W AE i 7 ¢ 45 A
0613512 fEo THRAE LI &b —FT 2D, LoT
HER8019 S I E WV E I B TR A LZERiE, 2=
A—N—BVHIHFET DAY A 7 arnbRA
LEFRERD D Z BN nhoste, £z, SO
MM5IC & 2 55 TRIE,  19994F 12 5% 4 L G T T3¢
AL 72 B B99185 121 5 Ffl & ARPSIZ K - THEHL
L7oAER (BERS, 2000) EMRERIC, AYH AR
CUISTEE L TWEEET & EFHAROEAT & AIEIE
—H LT\, 2O &b, RFETH - =ER
80195 DEFNZ OV T, FEHI R X 2 E S EHE
FICE - THIEMIEEND Z LIk THRENS DS
WKL, BEERESEDICESTOTIT ARV
EEZBND,

F7o, ARWFFETIIZERMM, FERAZARGE oM
MWIEZ AW CHREREZITo7=, LML, HIHIMHE
DFFBEOH ST HEDL LT, I 2 5 DFE
OFBIZRII LIz, ZOZEnD, HEREOHNT
—Z LRI TR WIBEDFERIZ DV T HMENT
WARETH D Z LN o Tz,

3

R ER

5.1 RREERHME

D, § 4 BETITo7 MMS IZ X D ERE
BoREErary te—1T L, UTFO3IERE
1To7,

FEER 1. REILEREER - I SIS A A
LHIEFEILOBREEITo T, B FEHITE -7 DF
5T 200m LLFO/NSRERRIH D, £ T
EFEILOEELZ 0IZLTLEY)OIXMETHD L5
Z, BB 200m BA EOE S A 200m IC L, BHICAE X
2o ZOMIEEMF, MM5 I DR EZIT- T,

2. UM L HEBRZ FEER - SIS TN 1 H S IR
SEE BT D EBRRAEILE Z DB ERRD DI,
B ILIAT > 7o b O & RO 2 Jup (L2
THITV, ZOHMEEZAWT MMS ICLBHHEEIT

27,

TR 3. MEREMHE R 22 0 K6 WM coME
FEORERNEEREICEZ D HBELRNL-D1Z,
HIFIZZ O F E CHEROMEZAES 0 (FEHE 2 O
EREZE2THEOLDOIZAEDLED) IZLT MM5 IZX
LR T o,

WO ER S ECHEREDMTTTa v b
0—/n7 v LR UM CRHAEEIT T,

5.2 #R
(HZFEHR1
Fig 6 (Iav bu—nJ o L@ LERELEY

— 422 —



HOENENDOET LT U Ny ML EBEL N
b —HF—RELA KR LI DO TH D, bk
02—V 7 TSR UL T L — % — SR E A K
LD, HIBZRELEGA TIIL—4 — K8
REOREDNIFEAER I T RVOBDOND,
T/, 32 ba— T TR AU T I,
SREITE BICREXL RoTWVAEDR, WRAKRELE
LEFEnn R o>z (not shown),

HEITSEMITEND Z LT XV O N9
ZERMLENTWS (AL yTF ), WwENLE
2B LICkoT, FOXHIRBENELSLE
ZBNDESH I, FigTiZEZ2 N5 3 084 %
RLIZbDOTHD, @QIIMENZOEEILNEZRY B
ZHH,ET, MEIFSIEMIE S Z BN o,
ARy F UL DBIENED B2V, (bIE, #
BRINCHERT D LIk > TR b, HIC@mn
T RDBZETH D, (IF, (QDIFAE L FFICIE
NEOEFILEFERVBZ LS EFT 50N, FTEN
FEFIZESTND®D, DL EHTEENEEY,
st s (OFEY EREAEAELT), 20k
ARz vimEnsleEshsgacds, 20
e, BAKNRAET DD, L—F —EHRE N
fkanzstszZx6nb, a2y ha—AI7 T, F
ERIEFIZI - TWieiew, BHRILCmENEY E
T2 EICEVERENED, SHITERICK - T
fbE 7z ERWIC R0 shiEgh 4 b O 23 5] & g
SN (AN yF Uy, Zomosl &M LERIC
Lo TS HITMWRERAER I NI D EE XL
o, B ZRELZSE S, TEITE > TV,
HIE SR T DEEAECENIC L D LR Z 572
W2, WMot bEZ SR bDEBILN
Do

Fo, BHRELUNSDL5E, BB LETET S LD
IR E, JEAMBICENAAE T D Z i Xk > TROKFE
T WFET D, TOKESTIZ I o THIE LA R
OMMNELDARERDD EEZLND, —JF, W
ERELRESS, WEEET D A0MWIc X 5w
DENBE L 2N, $hE#EZ OO AL E
I RorFEZILND, DFED, WEREL
7-38E, PR ULEAX MLy F o 2ic Lk bm{boxts
ERDMETOFEELICS WRRIZR> TV L
Eizbhd,

LrL, T4 b ORISR LT DB R
LD ThoT, EERICEBENELE L BRIV C
i, BFLERELEZEICEABINIZEALER
bivie ol BBILOEEL T /TR Lo T
BREEIZIZLHAALDZ &, HIREEIC S BT
FEAEEZTWARNWLDEEZBND, BEUCHE

o> TEIREE CHRAT 8B, FEHOMIC)L
HEBFEILE Y b, ALVEICALE T D S Lo B
ZIFTWHIOTIERWnEEZLND, £ZT
NI 2 BRET DRDOER 2 21T o7,

[CAeN
?l%_ﬁ

%
, Ju

Model—simulated radar refrectivity (dBz)

Fig. 6 model-simulated radar reflectivity of control run
(upper) and experiment 1 (lower). Squares indicate

experimental area.
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Fig. 7 Three things which may happen when vortex tube
passes over the mountain. (a) The vortex-tube does not
deform. (b) The vortex-tube is shortened when it collides
with a mountain and is shorten. (c) The vortex-tube is

stretched by upper wind flow due to convection.

(a)

Fig. 8 Horizontal distribution of surface wind, (a) control run (b) simulation without

Kyushu mountainous district
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Numerical Simulation of Tornadoes Associated with Typhoon 8019

Wakako SATO* and Hirohiko ISHIKAWA

* Nippon Telephone and Telegraph Corporation

Synopsis
On 13 October 1980, Typhoon 8019 spawned five tornadoes in Miyazaki Plain. In this study, we

attempted to simulate the mesocyclone that have generated these tornadoes by using regional climate

community model PSU/NCAR MMS5. The spatial resolution of initial input data was very coarse, however,

the MM5 simulation successfully reproduced mesocyclone that might have triggered off tornadoes. The

results of high-resolution simulation indicated that Kyushu-mountainous district induced the low-level strong

horizontal convergence line and it amplified the vertical vorticity on Miyazaki plain. By contrast, differences

of roughness length between ocean and land didn’t have significant influence on vortical strengthening and

generation of mesocyclones in 3dimensional model.

Keywords: tornado, typhoon, numerical prediction model
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