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INTRODUCTION

º Emanuel (1986); Rotunoand Emanuel (1987) ïair-sea, energetically

º Price (1981) ïnegative feedback & inhomogeneous SST cooling

º Wright et al. (2001) ïinhomogeneous TC-induced surface waves

º Chen et al. (2007; 2010a, b) ïsignificant impacts of atmosphere-wave-
ocean coupling on TC intensity

SST

enthalpy fluxes 



SCIENTIFIC QUESTION

ºWhat are the physical mechanisms through 

which the air -sea coupling processes affect 

TC structure and, therefore, storm intensity.

To better understand the variation of hurricane 

boundary layer (HBL) structure due to the air -

sea coupling (Lee and Chen 2010)

ÅTo examine the property of inflow in 

HBL, especially over cold wake, and 

its impact on storm structure 

SPECIFIC OBJECTIVE:
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Lee and Chen (2010):  the variation of hurricane 

boundary layer (HBL) due to the air -sea coupling 

º Complex boundary layer in hurricanes with different definitions: 

DHBL (inflow layer ) , IHBL, THBL (mixed layer)

º Full atmosphere -wave-ocean coupling increases DHBL and lowers 

THBL
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ºCoupling -induced/enhanced asymmetry: shallower THBL in 

the quadrant where the cooling is strongest  

Ą More stable HBL? 
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BL STABILITY INDEX:
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L : Obukhov length

Z : well mixed layer
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ºCold wake in coupled model  Ą More stable HBL! 



COUPLED WRF -3DPWP (CWRF)

ºWRF V3.1.1
· 12, 4, 1.3-km moving nests

· 36 vertical levels with 9 -10 
levels within lowest 1km 

·WSM5

· YSU PBL scheme

· Donelan (2004) wind -wave 
surface roughness 

·Garratt  (1992) exchange 
coefficients for T and q

º 3DPWP 
· 3-D upper ocean circulation 

model (~0-400 m depth)

º (UM wave model)
· To be added to CWRF by 

Curcic/Chen/Donelan.

12 km

4 km
1.3km



Typhoon Choiwan (2009) CWRF

WRF


