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Introduction

Environmental factors that affect TC structure




1. Low- or no-wind environments
wind field is near zero throughout the troposphere

Unusually axisymmetric and intfense TCs have been observed to form under
extremely weak easterly shear environments
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Low- or no-wind environments

Model simulations of weak vertical shear environments (< 4 m s) produce a
structure that looks similar to the annular hurricanes. Simulated TCs are 10-
12 hPa deeper than a TC in a variable coriolis environment.
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2. Uniform flow environments
wind field is near constant throughout the froposphere

- No observational studies of TCs in
uniform environmental flow?

- West zonal flow more favourable for TC
intensification than east zonal flow

Hypothesis 1 (Peng et al. 1999; Dengler
and Keyser 2000): that westerly zonal flow
partially cancels the northwestward motion
induced by beta gyres - weaker convective
asymmetry develops

Hypothesis 2 (Kwok and Chan 2005): that
westerly zonal flow partially cancels the
northwesterly shear induced by beta
gyres - weaker convective asymmetry
develops
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TC intensity evolution on a beta plane:
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(Kwok and Chan 2005 JA




3. Vertical Wind Shear
Mean wind field changes with height

What is an appropriate measure
of shear?

Concentrated in the lower part of the layer




3. Vertical Wind Shear

- Dry Vortex Studies:-

(Reasor et al. 2004; Jones 2004)

(Jones 2004)

the tilt of the vortex (weakening mechanism?)




3. Vertical Wind Shear

Intensity trends:-

(Gallina and Velden 2002)

(Wong and Chan 2004)

(Frank and Ritchie 2001; Gallina and Velden 2002)

- Simulations: smaller TC weakened in less shear than larger TC




3. Vertical Wind Shear cont...

- Potential correlation between IR cloud structure and shear

Zehr 2003

2. Distance of centroid to the known center of TC
3. Direction of centroid from the known center of TC

- Demonstrates relationship to SHIPS vertical wind shear



3. Vertical Wind Shear cont...
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3. Vertical Wind Shear cont...

- TC Vertical Structure

emperature
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Correlates nicely with modeling study by
Ritchie and Elsberry (2001, MWR)

- AMSU observational results

Vertical Wind

More favorable composites
wind shear < 7.5 m st

Less favorable composites
wind shear > 7.5 m s



4. Upper-level trough interactions




5. MOISTURE EFFECTS

SAL Outbhreak

Hurricane Erin
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3-Day Animation of Cloud Condensate (UW-NMS)

940
0000 1200 0000 1200 0000 1200 0000 1200

Time (UTC)

Preliminary results (independent of wind shear effects) suggest:

Non-SAL storm: significantly faster genesis...10 % greater intensity (MSLP
drop) after 3 days...generates 40% more precipitation..~50% larger in area

SAL storm: tends to become more asymmetrical
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Recommendations

2. Physical factors that determine how the TC responds to "good troughs”
and "bad troughs" need to be documented.
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