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Key Aspects of Genesis:

• Tropical cyclones results only from finite-
amplitude perturbations of the normal state of 
the tropical atmosphere

• Empirically favors regions of large potential 
intensity, large low-level vorticity, and humid 
middle tropopshere with little vertical wind shear

• Evidence from field experiments suggest that 
TCs often originate in cold-core mesosystems



Empirical Approach to 
Environmental Control of TC 

Frequency:

Develop an empirical index based on 
monthly re-analysis data

Test index against geographic, 
seasonal and interannual variability



Empirical Index:
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Seasonal Variability:
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Spatial Variability:
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Model Behavior



Model behavior



Axisymmetric, 
nonhysdrostatic 
model of Rotunno 
and Emanuel, 
1987 (JAS)



Saturate troposphere inside 100 km in initial state:



The View from Space:
Ivan, 2004













































Genesis as seen in satellite and 
850 hPa NCEP re-analysis data: 

Fabian, 2003















































A case study using rawinsonde and 
surface observations

(From Hawkins and Rubsam, Mon. 
Wea. Rev., 1968)























Tropical Experiment in Mexico (TEXMEX)
July 1 – August 10  1991













Flight Scheduling



WP-3D radars



Tail Doppler Scanning Strategy

























Hypothesis

• Tropical cyclones result from a 
subcritical bifurcation of the normal 
state of the tropical atmosphere 





Integrations of a 3-D 
cloud system-resolving 
model in radiative-
convective equilibrium 
with fixed SST, by 
David Nolan

SST = 30oC



SST = 35oC



Initial development begins as 
mesoscale downdraft:

Moist static 
energy at 25 m









Intermediate times







Later times:









Evolution of v in E-W cross-sections







Evolution of RH in E-W cross-sections






