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GULF OF MEXICO SHORELINE PRELIMINARY STORM SURGE
and WAVE EFFECT PROFILES FOR HURRICANE OPAL (1999)
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Meteorological Forcing of Ocean Surface waves

A smpleempirica hurricane wind-wave scheme
based on JONSWAP fetch-limited wave growth

|. Young (1988) proposed an equivalent fetch, F,
such that

Hs=f (Vmax, F), Tp~f(Vma, F)
F is tuned with wave model output and field data.
. Among the sustained winds, Vmax s the key.



A Parametric cyclonic wind field

Surface wind vs. central pressure drop
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Windspeed (mfs)

Wind Model Comparisonsvs. time
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Hurricane wave based on equivalent fetch F (Y oung, 1988)

gF 0.5

d Hs )
V.2.,/  For fetch-limited seas,

2
Vmax

- 0.0015(

%: E."Vrznax + bVmaxVr + Csz + dVmax + eVr +

where R'= 22.5 x 10°log Rmax — 70.8 x 10 (meters)
(size of the dominant surface wind field)

Peak frequency f,, q

2 Tl'fpvmax

gF )0.33

2
Vmax

- 0.045(



LiLi (2002)

*#* Tropical Cyclone WAVES and 12 ft seas radu
RHS,LHS estimates the periphery of 12 ft seas
RHS( the RHS of eye), LHS( the LHS of eye)

Maximum Waves estimated by calculating Vmax ::

PDROP RMAX VF Vmax Wave-Ht Wave-T RHS LHS

MB) (M) (Knt) (Mph) (&)  (SEC)  (NM)
Seas 720 100 140 91 364 133 80 670
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Basin: Wilmington NC / Myrtle Beach <ilm= Storm: C:/slosh3.5/trkfi
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Table 1. Comparisons of wave heights(Hs) and wave periods(T

Hurricanes Fran Lili (reorges Floyd E onnie Ttk
track time | 00396 | T0/02/02 | 092798 | 091599 | 08/24/98 0%11/92
1T 20302 162 HZ 21z 182
Predicted 11.50 1112 1048 14.24 1046 495
Hasim]
Chserved 11.64 11.20 1088 14.20 10.70 5.05
Hs (tm)
Predicted T | 1422 13.28 138 14.95 132 g
(3ec)
buoy DMP | 14.29 1525 13.2 154 129 8.4
Tisec)
Data FPENT 42001 42007 41010 Radar 51003
SOULCE




Waves at Landfall site
Computational procedures
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Remarks for operations:
Wave-surge must be included for slowly moving

tropical cyclones making alandfall.

“A parametric hurricane wave model without high
resolution grids can give accurate peak wave.”

 \Wave induced surges ~ storm surge at the shore.

o Parametric model gives quick estimate of waves
Induced surge effects. The maximum surge occurs at
the landfall, but waves are higher prior to landfall.

e Thedebrislineis mostly attributed by wave run-up
through the rise of seawater levels.




Waves on Beaches (Kweon and Goda, 1996):

PEC. —K.
8.1" (fn

|EC. - (EC,):] (1)
Where E 1s the energy density and C; the group velocity.

Using linear wave theory relationship, it leads to:

dz’c,| x . ..
P A (2)

Where He=I"d, I'= A *(d/L)** [1 —exp (-1.5 7 (d/L). )].



The wave-mduced set-up 77 1 governed by tune-averaged
mean momentum equation:

@:— : 48 L= dg+;] (3
dv  pg(d+n) dx

And, wave run up follows Mage (1989, CEM)

R =1 ( beach slope and surf parameter )
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