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Summary / Conclusions

1. original TSA works for simple growing
wind-generated waves

2. doesn’'t work so well multi-peak spectra

3. can generalize by multiple broad-scale terms

4. hypothetical and real data

5. tuning? WAMecycle3 ? Tolman/ Chalikov ?



\Wave generation and growitn...

a balance equation ...

OE(f,0)
ot

—C,-VE(f,0)+>_S,(k,0)

where
= group velocity

= wind input

= wave dissipation
S

= nonlinear transfer due to wave-wave interactions

nl




S, = full Boltzmann Integral -FBI

dNy
dt

= [[ [ INNs (g~ ) + NaNa(Na — No)J O, b, e, )
d(k1 + ka — ks — ka)d(w1 +wa — w3 — wy)dkadkadky

Sﬂ! —

For the change in spectral action density at N, (e.g. at k,) due to wave-wave
Interactions involving k,, k; and k,) - Hasselmann (1962), Zakharov (1966)

TSA — two scale approximation
N. =N + N,

| [local-scale]
Neglect I\|2[Iocal-scale] and |\|4[Iocal-scale]

| [broad-scale]

[Resio and Perrie 2008; Perrie & Resio 2009]



Fetch-limited wave growth
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Fetch-limited wave growth
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Fetch-limited wave growth
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Fetch-limited wave growth
24 hr
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Fetch-limited wave growth
30 hr
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Fetch-limited wave growth
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Fetch-limited wave growth
42 hr
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Growth Curves
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Growth Curves
> Now turn winds by 90° for the next 48 hr

Growth curves for TSA
T




— e p—

plat.01.jpg plok.04.jpg

— | p—

plok.37.ipg

—rr | —

plot.67.jpg plok.70.jpg

— L p—

plot.01.jpg plot.04.jpg

— | p—

plot.37.jpg

T rererrey
—r | —

plot.67.jpg plot. 70.jpg

WRT-exact 90° turnin

————y P p—

plaok.07.9pg

— | —

plot. 20, jpg

i

— L —

plot. 73.jpg

——

plot.07.ipg

— L p—

plot,40,jpg

—ry | ep—

plot.73.ipg

—r | pe—

plot.10.jpg

— | —

plot.43.jpg

— o p—

plot. 10.jpg

— | p—

plot.43.jpg

—r | p—

plot. 76.jpg

— | p—

plot.13.ipg

— | pp—

plot.46.jpg

— o p—

plot.13.ipg

— | p—

plot.46.jpg

rrrrrrrTerw
—_—r ) —

plot.79.ipg

Ty S

plot.82.jpg

— p—

plot. 16.jpg

— | pp—

plot.49.jpg

rrE ey
— | pep—

plot. 32.jpg

—r | p—

plot.52.jpg

—r L —

plok.19.ipg

— | e—

plot.52.jpg

— | pp—

plok.85.ipg

plok.22.ipg

— | p—

plot.55.jpg

— L p—

plot.85.jpg

————| i ——

plot.55.jpg

ey

plot. 85, jpg

————y P——

plak.25.9pg

— | pe—

plot.58.jpg

- T

plot.91.jpg

— L —

plot.25.7pg

— | p—

plok.58.jpg

— | —

plot.91.jpg

— e —

plot.25.jpg

— | pp—

plot.&61.jpg

—r—

plot.94.jpg

— | p—

plot.61.jpg

rrrrerereew
—r | —

plot. 94 .jpg

————| P —

plot.31.ipg

— L —

plot.97.jpg

ey

— | pep—

plot.97.jpg




WRT-exact 90° turning winds
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| I\/IuItiIe spectral peaks |

equilibrium range...

Broad-scale term parameterization...?
F(K)norm = F(K)xk?> /B [Resio&Perrie, 1989; Resio et al. 2004...]

ShOUId be B = 1/Af Z [F(k)Xk25 ]|equi|ibrium range

But equilibrium range is hard to define when f, and f, are close...

So let f= F(k)xk2.5 |f, ... for the first peak ...



OLD TSA 90° turning win
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Turning winads 90°....
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Turning winds + 6 hr

DIA__1968/06/08 06:00z _ ____FBI_1968/06/08 06:00z TSA 1968/06/08 06:00z

| h L1
N
n !

3-—1‘

20



Turning winds + 12 Ar
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Turning winds + 18 hr
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Turning winds + 24 Ar
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Turning winds + 30 hr
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Turning winds + 36 hr
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Turning winds + 42 Ar
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Fetch-limited wave growth
6 hr
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Fetch-limited wave growth
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Fetch-limited wave growth
46 hr




Turning winds 90°....
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Turning winds + 2 hr




Turning winds + 6 hr




Turning winds + 12 Ar




Turning winds + 24 Ar
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Turning winds + 48 hr




Fetch-limited wave growth
6 hr
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Fetch-limited wave growth
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Turning winads 90°....
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Turning winds + 2 hr
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Turning winds + 12 Ar
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Wave model simulation duration:
03 UTC Sept. 27 to 09 UTC Sept. 29 (55 hours)

Wind fields:
For 3 outer domains: 6-hourly COAMPS winds
- corrected by observed winds
- cyclone data, methodology (Xu et al. 2007; Perrie et al., 2009)

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

TSA

S 1 | | [ S ] [ | [
8 W mn 12z o 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 @8 10 11 12

52



Hurricane Juan
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Hurricane Juan
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Hurricane Juan
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WAM-cycle3 for S;,, Sy
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Tolman / Chalikov for S, S,
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Summary / Conclusions

1. original TSA works for simple growing
wind-generated waves

2. doesn’'t work so well multi-peak spectra

3. can generalize by multiple broad-scale terms

4. hypothetical and real data

5. tuning? WAMecycle3 ? Tolman/ Chalikov. ...
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