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A synthesis of the cyclogenesis process
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Recent observational studies
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Recent observational studies
Houze et al. 2009
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air is circulated into the cold pool.
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Top-down theory vs. Bottom up theory

Vortical hot tower VHT, % Mesoscale convective vortex MCV
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F1G. 2. MCS life cyde within a developing tropical cydone. (a) The MCS begins as a sct of
one or more isolated deep VHTSs. The vorticity of the low-level environment is stretched by
convergence in the lower portions of the updraft and advected upward (b) The convective-
scale cells are transient components of a larger and longer-lived MCS, and as individual vortical

@ hot towers of the MCS dic off, they form a precipitating stratiform cloud out of the weakly
g buoyant upper portions of the old deep cells while new towers form, so that at its mature stage [0 10 %



Top-down theory vs. Bottom up theory
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3 NICAM

Fudeyasu et al. 2008, 20103,b



Experimental setup

NICAM MJO

N

Miura et al. 2007

NICAM MJO experiment Nasuno et al. 2009

Horizontal grid resolution:
— glevel 10: 7 km

Vertical domain:
— O0m ~ 38,000 m, 40-levels (stretching grid)

Initial conditions:
— Interpolated from NCEP reanalysis (6 hourly, 1.0degree grids)
— 2006-12-15 00:00:00

Boundary conditions:

— Reynolds SST, Sea ICE (weekly data)

— ETOPO-5 topography, Matthews vegetation
— UGAMP ozone climatology (for AMPI12)

Integration:
— 32 days from 15 December 2006 to 16 January

Note:
— Subgrid scale convective parameterization was not used
— Artificial techniques to nudge were not used



Observation vs. NICAM
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Latitude

Observation vs. NICAM

BoM: Australian Government Bureau of Meteorology
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NICAM reasonably captured Isobel’s motions, timing, and intensity changes.




Time series of MCV evolution in 1E stage

Time series with 6 hourly interval in the IE stage
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Time series of VHTSs evolution in 1E stage

310-K isentropic surface cyclonic PV
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310-K isentropic surface cyclonic PV
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Time series of VHTSs evolution in 1E stage

310-K isentropic surface cyclonic PV
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Time series of VHTSs evolution in 1E stage
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TCM4 Eliassen
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TCM4 2 vs Eliassen 2

TCM4 Eliassen
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Budget for azimuthal-mean tangential moment
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NI1CAM 2 vsS Eliassen 2
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4 A synthesis of the cyclogenesis

Process
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Fudeyasu et al. 2010a,b



Schematic diagram of Isobel’'s cyclogenesis process
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5 Discussion
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Figure 3.11: Idealized schematics of the satellite observed cloud patterns associated with
(a) tropical cyclogenesis, and (b) non-genesis showing four types of non-developing tropical
disturbances.




Discussion

( marsupial paradigm)

(Ooyama 1982, P371
1982)
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