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Fig. 1 The radar images of Ishigaki Island Radar for the period of 2914-2916UTC. The positions of vortex-like images
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with meso-f§ scales are marked, respectively. Two plus marks indicate the positions of the center of T12 and

Ishigaki Island Radar. Four concentric circles are drawn every 50km from the center of T12.
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Fig. 2 Azimuth-time Hovmoeller diagrams of the radar echo observed by Ishigaki Island Radar at the radii of R=50,
100, 150, and 200km. Solid and dotted lines indicate the progressions of phase and group structures around 2912UTC,

respectively. Shaded areas denote the lack of measurements.
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Fig. 3 Dependence of (a) tangential phase-velocity and (b) angular phase-velocity of radar echo on the radius, which

are estimated from the Hovmoeller diagrams like Fig.2.
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Fig. 4 Azimuth-time Hovmoeller diagrams of GMS infrared (IR1) images at the radii of R=50, 100, 150, and 200km.

Solid and dotted lines indicate the progressions of phase and group structures around 2912UTC, respectively.

Horizontal white bands are due to the lack of measurements.
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Fig. 5 MMS5 grid configuration for two domains with
nesting. D01: 27km X 27km grids, D02: 9km X 9km
grids.
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Fig. 6 Time series of central pressures for (a) T12 and

(b) T13 for the period of 2600UTC-3000UTC (0-96 hour

in simulation time). Thick lines with dots are the time

series reported by the Japan Meteorological Agency and

thin lines are those for the simulation.
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Fig. 7 Tracks of T12 (right) and T13 (left). Open circles

are for observations and closed ones for the simulation.
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Fig. 8 Potential vorticity at 850hPa (tone, every 0.5PVU), sea level pressure (contor, every 0.5hPa) and horizontal
wind vector fields of T12(Domain 2) at (a)36h, (b)48h, (c)73h and (d)74h in the simulation. The grid of the lowest sea

level pressure is centered and the plotted area is 400 x 400km.
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Fig. 9 Azimuth-time Hovmoeller diagrams of the simulated radar echo of T12(Domain 2) at the radii of R=50, 100,

150, and 200km, as in Fig.2. Solid and dotted lines indicate the progressions of phase and group structures around

2912UTC, respectively.

WRIZ, 850hPa [ = T? PV HAHICE VT, BET
D& & T 2 EERE R 0 2 D DR ZEE KD, K
7 A F—KIZ LTI=D A Fig. 10 Th 5, ffL LI=kEH
Ko PV Y I OEERE, ZOXTIEEEK 1 N7 —
voEtrE LTEIRENTWS, Fig. 9 D= a—
ETIREEEDRP TRUIN T2 b D, PV RZE
THD LM L CTEBEHRL TWD DR LA 5,

Fig. 11 121X, ¥ 2 2L —3 3 > T 5 7= 850hPa
CORT AT =D RFES o 728 Bl R O BER
W OYRIKAN LY, AEE L — & — T a—OfFT
AERFig. 3)E bR T, 2L, YIalb—va
URERIL, Ta—ERB LV PV IREOEE 1 &Y
(WNDDERT AT =P bihB-72bDTh D,
£ 72, 900, 850, 800, 700, 500hPa 0> 4% & B T DR IH

OS5 IR L TH D, 0, AL O
1T 2912UTC(84h) & HHEL LT D, v 2 b
—va T, TORBRAOBEEITFLILH
100-150km fHTICFFAEL TW5D,

ZOREY, FPFrIal—varTELNEHE
NDELZFHAERE KL WD ENDNE, =
o —GREE DN FRAE R O BERRGEE &, W U@ C o8
BUIGE & 2D &, BEZE I 0 NI CIIALFEEE o
FRELS, BEEOFIEER CIIEED G AE, F
7o, T o —SREE O A EEE O B S AR, T
X 0 EVEFE(700-800hPa A13T) T O B /0 A7 12TV,
PR R O e KA 1E 900hPa (1 ICIFEIE L, ZH &V
FECIFEREABRAICEL o TN D,



R - Et]km R =100km K =150km E =200km

J:00Z

281127

E.E: EIEII I o . .= | | K ] .
E H W 5 E W W 3 E H W 5 E WH W 5 E
Fig. 10 Azimuth-time Hovmoeller diagrams of the simulated potential vorticity anomaly of T12(Domain 2) at the radii

of R=50, 100, 150, and 200km. Solid line indicates the progression of potential vorticity anomaly around 2912UTC.
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Fig. 11 Dependence of the rotation speeds(observed echo, simulated echo and simulated potential vorticity) on the
radius and mean tangential speeds at 900, 850, 800, 700, and 500hPa of T12(Domain 2) around 2912UTC. At this time

the eyewall is located between about 100 and 150km from the center.
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Radar echo analysis and MMS simulation of a typhoon with mesoscale vortices
—— Typhoon 12 in 2000 ——

Takuya YAO®, Shigeo YODEN", Taiichi HAYASHI,
Yoshinobu SAI™", Kazuo KAIBANA™, and Tomekichi SHIMOJI™™

"Department of Geophysics, Kyoto University
“Ishigakijima Local Meteorological Observatory, Japan Meteorological Agency
"*Miyakojima Local Meteorological Observatory, Japan Meteorological Agency

Synopsis

Seven vortex-like radar images with meso-f scales were observed within 100km from the center of
Typhoon-12, when it went through Miyakojima and Ishigakijima (Southwest islands of Japan) in August,
2000. Some of the vortices were also confirmed in ground-base observations. In this study, we analized
the radar-echo data in a co-moving frame with the center of the typhoon, and simulated it with a meso-scale
model, MM5. Azimuth-time Hovmoeller diagrams of the radar echo and potential vorticity were made to
examine the dependence of their rotation velocities on the radius, which were compared with mean

tangential velocities at some pressure levels.

Keywords: typhoon, mesoscale vortex, axi-asymmetric structure, radar echo, MMS5, binary tropical

cyclones



