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Chapter 3  Tropical Cyclones 

3.2 Structure of mature TCs 

Isotachs (kt) of Inez (1966) Streamlines of Hurricane Inez (1966) 



It is helpful to use cylindrical coordinates (r, θ, z) to describe the structure 

and dynamics of the tropical cyclone system (a set of equations to be 

illustrated in the class) 

 

Radial-distance-height cross section, as calculated by 

 

 

 

is usually used to depict axisymmetric structure of tropical cyclones 







2

0
),,(

2

1
),( dzrFzrF



Schematic illustrating the secondary circulation of a 
mature hurricane 



mean radial wind mean tangential wind 

mean vertical air motion 



Temperature anomaly for Hurricane Inez (1966) 



Aircraft observed tangential wind speed and D values 

in Hurricane Anita (1977) 



Cloud and precipitation of mature TCs 

View from satellite images 
Hurricane Katrina (2005) 



Willoughby (1988) 

Houze (2010) 

Schematic illustrating different types of rainbands within 
tropical cyclones 

Tropical cyclone Rainbands 

(TCRs) 

颱風雨帶 

 Eyewall 

 Secondary rainbands 

 Principal rainband 

 Distant rainbands 

    (or outer rainbands) 



View from radar images 

Sinlaku (2008) Nari (2001) 



Schematic illustrating the radius-height circulation of the 

inner core of Hurricane Alicia (1983) 



Airflow and precipitation structures of TCRs 

Barnes et al. (1983); Hence and Houze (2008) 

Yu and Tsai (2013) 

Outer TCR 


