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Fig.1 Infrared images (chl) of Japan Meteorological
Agency GSM-5; showing Francisco case from 12
UTC, 16" Sep., 2001 to 11 UTC, 17"
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Fig.2 The quadruply nested computational domain;
D1: 27km (100 X 72), D2: 9km (190 X 127), D3: 3km
(313X307), and D4: 1km (448X 439); A star shows
the genesis location of Francisco,
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Fig.3 Outgoing long-wave radiation field (color
shade) and horizontal wind field at 500 hPa height
(vector) for simulated Francisco; showing domain-1
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2001, Sep. 16 - 00 UTC: domain 2

Fig.4 A simulated mesoscale convective vortex
(MCV) at 00 UTC 16™, Sep., 2001 drawn by VAPOR
using domain-2 (9km); blue and pink colored lines
show wind field at 6km and 1.5 km height,
respectively. Orange colored volume rendering
shows potential vorticity (only positive vorticity).
Gray colored isosurface is mixing ratio (3 g/kg)
intending convective cloud.
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Fig.5 Horizontal wind field at the surface (vector)
and relative vertical vorticity at the same level (color
shade); showing domain-1
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Fig.6 A process of initial vortex organization in simulated Francisco drawn by VAPOR using wind field of domain 2
(9km); potential vorticity is shown by yellow-red volume rendering, horizontal wind field at 6km height is blue line,
and that of 1.5km height is pink line. There are a lot of small scale vortices vertically elongated (tens kilometers in
diameter). These vortices merged each other, and gradually became a monolithic vortex.
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Fig.7 Tracking of MCV and low-level vortices; the
detected MCV area is shown by black color circle,
low-level vortex-1 is purple color circle, and
low-level vortex-2 is pink color circle. The
corresponding field of outgoing long-wave radiation
is drown as background.
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Fig. 8 The temporal changes of vertical profile of
relative vorticity (color shade) or potential vorticity
(contour) for MCV and low-level vortices; these are
calculated by using wind field of domain-2.
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The Organization Process of an Initial Vortex of Typhoon Francisco 2001

Ryuji YOSHIDA* and Hirohiko ISHIKAWA

* Graduate School of Science, Kyoto University

Synopsis

The initial vortex organization (IVO) in the early phase of the tropical cyclogenesis is a matter of
interest in current study. Two hypotheses for the process of IVO associated with MCVs are proposed. One
is Top-Down, and the other is Bottom-Up. These hypotheses, however, have not been confirmed enough.
Therefore, we investigate the IVO process in the Typhoon Francisco (2001) case by using numerical
simulation, and which process is seen in two hypotheses.

The simulated Francisco is organized at nearly the same time and location. In simulated TCG process,
one MCYV, several low-level cyclonic vortices (LLVs), and small-scale vortices (SSVs) are seen. SSVs are
being merged gradually from 00 UTC 16 to 00 UTC 17. The merged vortex has monolithic PV area with
many convective clouds. The vortex got intensity, and becomes tropical storm later.

To investigate development of MCV and LLVs, we investigate vertical profile of PV at the MCV and
LLVs areas. PV in MCV area extends from mid-level to low-level. On the other hand, PV in LLVs extends
from low-level to mid-level. Therefore, the temporal evolution of vorticity in MCV area seems Top-Down,
but that in LLVs area seems Bottom-Up.

Keywords: Typhoon, Tropical Cyclone, Tropical Atmosphere, Meso-scale Meteorology
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