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Marsupial Paradigm: Hypotheses
(Dunkerton, Montgomery and Wang 2009)
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The wave pouch provides a locally favorable environment
for the construction and development of the TC proto-
vortex.



Felix: TRMM and 850 hPa streamlines
(Resting; Day -2.5—Day 0)

TRMM and UV (850 mb; Resting)
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Felix: TRMM and Translated
850 hPa Streamlines—Lagrangian Flow

TRMM and UV (850 mb; Moving)
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Model Configuration

> WREFE version 3.0; 4-grid nested run: 81-27-9-3 km

Initialized at 00Z 29 Aug, 2007, about three days (69 H)
prier to the NHC-deciared genesis time (212
20)070)
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microphy5|cs (Ho g et al. 2006), YSU planetary boundary
layer scheme, RRTM longwave radiatic neme and
Dudhia shortwave radiation scheme




VHTs withr‘n the Pouch (movve, d04)
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The pouch center serves as the focal point for vorticity
aggregation.




Time-height Cross Section: Divg and Zeta
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Bottom-up development: Low-level convergence plays the key role in
spinning up the cyclonic circulation near the surface. Wang et al. 2010a




Stratiform vs. Convective
Divergence Profiles

Convective Stratiform

Stratiform process: favors the development of a mid-level vortex.
Convective process: favors the spin-up of the low-level circulation.



Time-Radius Plots of Stratiform vs.
Deep Convective Precipitation

’s (¢) Stratiform Precip (mm/h) . (d) Convective Precip (mm/h)
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Time-Radius Plots of SF and 6. Diff
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Field Experiments in 2010
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Figure Courtesy of Mike Montgomery


http://catalog.eol.ucar.edu/predict�
http://grip.nsstc.nasa.gov/data.html�
http://www.aoml.noaa.gov/hrd/HFP2011/IFEX.html�

PREDICT GV Dropsondes
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Equivalent Potential
Temperature: Karl and Matthew

Matthew
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Conclusions

» The thermodynamic conditions near the pouch
center are particularly favorable for moist deep
he strong radial gradient of the
convective 'rearmg can effectively. drive the
Secondary;Clirculation andispiiUpral suliiace Vortex.
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» The thermodynamic conditions near the pouch
center are thus critically important for TC formation
but may be masked out If a spatial average is taken
over the pouch scale.



Future Work
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» Satellite detection of the inner-pouch moistening?
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Tropical Easterly Waves
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Critical Layer

> Critical surface/latitude (linear): where Cp=U or the wave
intrinsic frequency = 0

> Wave critical layer (nonlinear)
> A layer. with finite width,due to the nonlinear interaction
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Rain Rate and Rain Type

(a) Rain Rate (mm/h) (_I-Lour 40)
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Contoured Frequency by Altitude
Diagrams (CFAD) of Vertical Velocity
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Non-developer: ex-Gaston
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