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Structure of Typhoon 
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Hurricane Katrina (2005) 
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Convective Structure of the Principal Rainband 
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Eyewall Replacement in Rita 
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MM5 simulation done in the field 

Courtesy Shuyi Chen 



Aircraft Flights in Rita 
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Double Eyewall Structure Model based on Rita 
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Track discontinuity 



Track discontinuity 

Л П  
Å  (1980): Observation data of 53 typhoons that 

came close to Taiwan in 1946-1975. 

Continuous Track 
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Å Chang (1982): The TC is weakened but tends to translate at about 

twice the speed of the basic flow near the mountain.  

Å The model TC makes a cyclonic curvature in its path around the 

northern end of the island mountain.  
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ÅBender et al. (1987): In the case of Taiwan and 10 m/s 

easterly zonal flow, secondary surface lows develop 

behind the CMR.  
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ÅYeh and Elsberry (1993a; MWR)  
     ČUsing the NRL model with 45-km horizontal grid size and 16 

vertical levels.  

Å For the westward-moving TCs approaching the southern end of 

Taiwan island, the mean track deflections are larger. 

Å For TCs approaching the northern end of Taiwan island, the mean 

track deflections are smaller. 

Easterly flow of 5 m/s 
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ÅLin et al. (2005): With weak orographic blocking, a TC crosses 
over the mountain range with some northward deflection.  

Å With moderate orographic blocking, northward deflection is greater 
upstream of the mountain range and a secondary leeside vortex 
forms to the southwest of the mountain range.  

Å With strong orographic blocking, a westward-moving TC is deflected 
southward and a secondary cyclone forms to the northwest of the 
mountain range.  
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ÅWu et al. (2002; WAF) 
      (1996)   
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ÅYang et al. (2008; JAS) 
(2001)  
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ÅJian and Wu (2008): 

   ČEnhancement of Haitangôs southward deflection before 

landfall due to channeling effect. 
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ÅJian and Wu (2008): Less southward deflection before 

landfall due to reduced channeling effect in lower terrain 

heights. 
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Impact on storm intensity 
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Impact on surface features 
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ÅWu et al. (2002; WAF) 

Å ČExtremely dry and warm air on the lee side due to adiabatic 

warming during Typhoon Herb (1996)  
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ᵅ Secondary low 

Å  (1980): Surface pressure and flow pattern associated with 

typhoons (continuous and discontinuous tracks)  

Continuous TC tracks 
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Impact on rainfall 
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Å Wu et al. (2002):  

ČCentral Mountain Range plays a  

  key role in increasing total rainfalls of  

Typhoon Herb (1996) on Taiwan.  
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Stormôs structure changes during landfall 

--- Typhoon Nari (2001) as an example 
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Simulation 

time (hr) 
12 24 36 48  60 72 84 

Track error 

(km) 
43.3 61.2 26.8 13.4 12 8.5 104.8 

Yang et al.  

(2008; JAS) 


