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Wave BL Model: Drag Coefficient Sea State DependenceWave BL Model: Drag Coefficient Sea State Dependence

Storm Motion Vector

Noel (2007), Helene and Florence (2006), Katrina, Rita, Emily, Dennis (2005), 
Ivan and Frances (2004), and Isabel and Fabien (2003) 



Storm Motion VectorStorm Motion Vector

Wave BL Model: Drag Coefficient Sea State DependenceWave BL Model: Drag Coefficient Sea State Dependence
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Input parameters:Input parameters:
Maximum wind speed (MWS)
Radius of MWS (RMW)
Central & environmental sea-level pressure 

Holland Hurricane Wind Model
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Impact WindImpact Wind--WaveWave--Current Interaction on Ocean CoolingCurrent Interaction on Ocean Cooling

SST anomaly in Fully Coupled Exp.SST anomaly in Fully Coupled Exp.
—— SST anomaly in Control Exp.SST anomaly in Control Exp.(oC)

SST anomaly when       SST anomaly when       
as forcing (Control Exp.)as forcing (Control Exp.)
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Hurricane Ivan (2005) track and reconnaissance flight tracks

Flight tracks/Scanning Radar Altimeter measurementsFlight tracks/Scanning Radar Altimeter measurements
NASA/Goddard space flight center & NOAA/HRDNASA/Goddard space flight center & NOAA/HRD

Impact WindImpact Wind--WaveWave--Current Interaction on WavesCurrent Interaction on Waves



Significant Wave Height Swaths

Exp. A

Exp B

Exp C

Longitude

Exp. AExp. A: WAVEWATCH III wave model (operational model): WAVEWATCH III wave model (operational model)
Exp. BExp. B: Coupled wind: Coupled wind--wave model wave model 
Exp. CExp. C: Coupled wind: Coupled wind--wavewave--current modelcurrent model

Impact WindImpact Wind--WaveWave--Current Interaction on WavesCurrent Interaction on Waves
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HRA
Exp. A
Exp. B
Exp. C

Dominant Wave Length Significant Wave Height

Wave Direction
Wave parameters comparison between model and SRA (Courtesy  of EWave parameters comparison between model and SRA (Courtesy  of Ed Walsh)d Walsh)

SRA 

SRA data number

SRA data number SRA data number

Vertical velocity

Distance to eye (km)

D
is

ta
nc

e 
to

 e
ye

 (
km

)

 

 

300m

−200 −100 0 100 200
−200

−150

−100

−50

0

50

100

150

200

(m
)

0

2

4

6

8

10

12

14

Impact WindImpact Wind--WaveWave--Current Interaction on WavesCurrent Interaction on Waves



•• In the TC modelIn the TC model, the parameterizations of the , the parameterizations of the 
airair--sea heat and momentum explicitly include sea heat and momentum explicitly include 
the a) the a) sea state dependencesea state dependence, b) , b) SSTSST and c) and c) 
ocean current effects. . 

•• The wave modelThe wave model is forced by a) is forced by a) the seathe sea--state state 
dependent momentum fluxdependent momentum flux and b) includes and b) includes 
the the ocean current effectsocean current effects.

• The ocean model is forced by a) the sea-state 
dependent momentum and energy fluxes 
calculated from the air-sea flux budget. 

Air-Sea Coupling Strategies for Tropical Models
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