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Hurricane Allen (1980)  

central pressure vs. time  

Note that changes in 

inner core structure 

appear  to have little 

influence on track.  



Vorticity Equation  

ü Since inner -core 

variability does not 

have much influence 

on TC track, we can 

conclude that the 

dominant  atmospheric 

motions are on the 

scale of the outer 

circulation of the TC.  



Vorticity Equation  

ü To a first approximation, TC motion is governed by 
conservation of relative vorticity (vortex moves with 
the large -scale steering flow).  

ü Second order includes the Beta term (conservation 
of absolute vorticity).  

ü Divergence term (wavenumber 1 asymmetry in 
convection, interactions with orography, friction)  

ü Vertical motions (e.g., twisting term) less important.  

ü 3-d dynamical model includes all of these terms.  



Large -Scale Steering  
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The Beta Effect  

ü The circulation of a TC, 

combined with the 

North -South variation of 

the Coriolis parameter, 

induces asymmetries 

known as Beta Gyres.  

ü Beta Gyres produce a 

net steering current 

across the TC, generally 

toward the NW at a few 

knots.  This motion is 

known as the Beta Drift.  
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2-4 kt to the NW  

HIGHER  VALUES  OF  EARTHôS  VORTICITY 
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Impact of Beta  

(Beta matters!)  

ü The inclusion of the 

Beta term in a 

simple trajectory 
track forecast 

model (BAMD), 

results in a track 

error reduction of as 
much as 21%  

 



Track Forecasting Exercise 1  
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Steering of Tropical Cyclones  

ü The concept of òsteeringó of a TC by the environmental 
winds is still a very useful one.  

ü Which level(s) to use?  

ü The best single pressure level appears to be typically 
around 500mb.  

ü Even Better: A pressure -weighted deep -layer (100 -
1000mb) mean wind field:  
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Exercise 1 

- You are given deep -layer mean wind plots for 3 

tropical cyclones (TCs) that were located in the 

vicinity of 24 -25oN 67-70oW. 

 

- Also shown are the subsequent 72 -h tracks taken 

by the 3 TCs.  

 

- Match up each deep -layer flow chart with the 

correct track.  

 

- Bonus: What were the names/years of the 3 TCs?  




