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Gilbert (1988)


The formation of  a secondary 
eyewall is followed by an 

understood series of  structural 
and intensity changes called an 

eyewall replacement cycle.
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Secondary eyewall 
formation hypotheses:


Internal dynamics


Vortex Rossby waves 

(VRWs)




The Advanced Hurricane WRF (AHW)

•  Run in real-time at NCAR since 2004 and available at �
   http://www.wrf-model.org/plots/realtime_main.php


•  Three domains (12, 4, 1.33 km) with two-way �
    moveable nests that follow the hurricane center


•  WRF version 2.1.2 with Kain-Fritsch cumulus�
    parametrization (12 km only), WSM3 microphysics, �
    YSU PBL scheme, drag (Donelan) and surface�
    enthalpy coefficients (Carlson-Boland) for TCs�
    {see Davis et al. (2008)}


•  Initialized from the GFDL model at 0000 UTC�
    27 August 2005




Hurricane Katrina (2005):

No in situ observations of  a 

secondary eyewall, but 
convincing satellite evidence 




Hr 11


Hr 16


Hr 21


Hr 26


Katrina (2005) 
10 min time 
resolution �

from 00 UTC

 28 August (0 h)




Precipitable 

Water 




Secondary 
eyewall first 

distinguishable 
at hour 25




Radius-height cross section 
Radar reflectivity at hour 30 





Evidence of  three eyewalls: 
Dying primary, growing 

secondary, developing tertiary
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Summary, Conclusions and Future Work

•  Advanced Hurricane WRF simulation of  Katrina�
    (2005) underwent secondary eyewall formation (SEF) �
    with (some) characteristics observed in nature


•  SEF is related to the axisymmetrization of  inner �
    spiral rainbands that propagate outward and �
    stagnate at a radius ~3 times the RMW


•  Inner spiral rainbands are vortex Rossby waves�
    generated through barotropic instability


•  Examine null cases with high VRW activity and no�
    SEF; explore environmental factors with the AHW�
    EnKF system  {see poster 2.31 on Wednesday}



