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Wave generation and growthWave generation and growth……
a balance equation …
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SSnlnl 
 

ffull Boltzmann Integral ull Boltzmann Integral --FBIFBI

For the change in spectral action density at N1 (e.g. at k1 ) due to wave-wave 
interactions involving k2 , k3 and k4 ) - Hasselmann (1962), Zakharov (1966)

TSA – two scale approximation  
Ni = Ni [broad-scale] + Ni [local-scale]

Neglect N2[local-scale] and N4[local-scale]

[Resio and Perrie 2008; Perrie & Resio 2009]
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WRTWRT--exact 90exact 90o o turning windsturning winds

DIA 90DIA 90o o turning windsturning winds



1616

WRTWRT--exact 90exact 90o o turning windsturning winds

originaloriginal TSA 90TSA 90o o turning windsturning winds
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Multiple spectral peaksMultiple spectral peaks

f

E(f)

fp1   fs fp2

Broad-scale term parameterization…? 
F(k)Norm = F(k)k2.5 / 

 

[Resio&Perrie, 1989; Resio et al. 2004…]

Should be 
 

~ 1/f ∑[F(k)k2.5 ]|equilibrium range

But equilibrium range is hard to define when fp1 and fp2 are close…

So let  = F(k)k2.5 |fs … for the first peak …

equilibrium range…
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NEWNEW TSA 90TSA 90o o turning windsturning winds
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Turning winds 90Turning winds 90oo……..
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11--d d SnlSnl: mid: mid--point of boxpoint of box--ocean ocean ……
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Wave Simulation during Hurricane Juan (2003)Wave Simulation during Hurricane Juan (2003)



 

harbour is on right of Juanharbour is on right of Juan’’s track at max. wind radius  s track at max. wind radius  


 

waves at 44258: Hs ~ 9.0m (~ 10mwaves at 44258: Hs ~ 9.0m (~ 10m……))


 

winds at 44258:  ~ 27.5 winds at 44258:  ~ 27.5 m/sm/s, at 2, at 2--3 AM UTC 29 Sept. 3 AM UTC 29 Sept. 


 

sea elevation at 44258: 1.9m MSL sea elevation at 44258: 1.9m MSL 


 

high water marks: high water marks: 


 

1.64m at Point Pleasant Park1.64m at Point Pleasant Park


 

1.1m at Bishops Landing1.1m at Bishops Landing
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Wave model simulation duration: Wave model simulation duration: 
03 UTC Sept. 27 to 09 UTC Sept. 29 (55 hours)03 UTC Sept. 27 to 09 UTC Sept. 29 (55 hours)

Wind fields:Wind fields:
For 3 outer domains:For 3 outer domains: 66--hourly COAMPS winds hourly COAMPS winds 

-- corrected by observed winds corrected by observed winds 
-- cyclone data, methodology (cyclone data, methodology (Xu et al. 2007; Perrie et al., 2009Xu et al. 2007; Perrie et al., 2009) ) 

For Halifax For Halifax HarbourHarbour domain:domain: observed hourly winds at 44258 observed hourly winds at 44258 
station are applied as input fields to wave models,station are applied as input fields to wave models,
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Juan Juan --wamwam

Buoy 44137 Buoy 44142

Wave Height [m]

WAM-cycle3 for Sin , Sds

Buoy 44258
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Juan Juan tctc

Buoy 44137 Buoy 44142 Buoy 44258

Wave Height [m]

Tolman / Chalikov for Sin , Sds
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