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Surf forecasts issued by the NOAA
Honolulu National Weather Service
Forecast Office as “full face” or
trough-to-crest heights

Validation;

- Buoy readings
- Visual surf observations

Photo: J.Ballenger, HawaiianWaterShots.com




Wave Watch Il

WW3_GCLOBAL Wave Period [sec] and Direction for 24FEB2004 122

Valid 27FEB2004 12 Farecast Hour 72
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Central Pacific/Hawaii Buoy Network

B Moorzd Buoys
# DART Buoys

® Drifting Buoys
© Seripps Stations




Needed: Operational M etho'a to Estimate Surf from Offshore Conditions

Shoaling
-Rayleigh: conservation
01 energy
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Simulating Waves Nearshore

Incident 2.5 m, 14 second from 315° Ia

t150 _ -l

(SWAN) Mode

- Includes wave generation by
winds, propagation, shoaling,
refraction, bottom friction, and
breaking

- 50 m horizontal grid



Observational Network
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Surf observations are temporally consistent

Surf observations minus shoaling-corrected buoy 51001 breaker height
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Trandation from Hawaii Scaleto Trough-to-Crest Heights

Value recorded in the
Goddard-Cadwell database

Sunset November 22 2002 Hsf .

The trough -to- crest surf height is defined as the vertrcal distance between the
crest and the preceding trough at the moment and location along the wave front
of highest cresting. For zones of high refraction with A-shaped peaks, the
height refers to the center of the “A”.

Errors. - trough identification ~ 10% of height
- five-feet unit ~ +/- 6 inches or 10% of height



Number
Hawaii Scale of  Translation
Feet Trough to Crest Height (feet) Photos  Factor
Mean St. Dev.
2 5.07 0.5 15 2.54
Non-Waimea 3 7.44 0.63 15 2.48
Observing 4 9.5 0.79 15 2.38
Locations 6 12.9 0.99 15 2.15
8 16.6 0.78 15 2.08
10 20.28 1.64 15 2.03
12 23.54 1.08 18 1.96
15 28.4 4.16 8 1.89
15 25.73 1.27 8 1.72
18 28.93 2.79 13 1.61
20 31.69 2.59 16 1.58
Waimea Bay 25 34.07 1.18 14 1.36
275 38.5 1.14 11 1.4
30 47.6 0.85 3 1.58
35 51 0 1 1.46
Peahi 18 35 2.78 5 1.94
(Jaws), 30 59.46 6.13 7 1.98
Maui

20 41.3 1.80 4 2.07
Oahu 275 50.1 1.24 4 1.82
Outer Reefs 35 65.9 5 7 1.88

Table 1. Trandation from Hawaii scale feet to trough to crest heights (feet). Non-
Waimea refersto locations between Log Cabins and Sunset Point.
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(SWAN) Mode

- Includes wave generation by
winds, propagation, shoaling,
refraction, bottom friction, and
breaking

- 50 m horizontal grid



Waimea, January 10, 2004, Hsf=27
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Trandation isafactor of two

For the full range of breaker sizes
Encountered in Hawaii within the

10-20% margin of error.

This assumes the height is defined

as the highest height reached in
the vertical from the trough to crest
at any point along the wave front
during breaking and zones of high
refraction (outer reefs) are included
for extreme days when Waimea Bay
was the reporting location.
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Empirical Estimation of Refraction Coefficient
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+ Sample Ratio :

#  Mean and 3t Dewv. of Ratio
- -Degree Polynomial

Ratio: Observations to Shoaling—only Estimator

0.5 i
0

a 1iIII 1I5 20 20
Shoaling—only Estimator (feet)
K,(H,) = -0.0013*H,2 + 0.1262*H, + 0.3025 K, coeffi.ci ent of refr.action
Kyt =Hp* K(H,) H,: shoaling only estimator

Hg, estimated surf height
(shoaling + refraction)
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Estimated Surt Height (feet)

Estimated Height (feat)

Estimated Surf Height as a Function of Offshore Height and Period
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The 95-foot-long Van Loai is battered by high surf
about 100 yards off shore, NE Kauai, 1999




Ratio: Hawaii 8cale Observation to NWS Forecast
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Applications

Scale adjustmentsto the
(SWAN) Mode

Empirical output with 2.5m 14s
gives H1/10 = 5.3m for zones
of high refraction, compared to
roughly 3.5 from SWAN
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