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High Run-up Events

North Shore Surf

Climatology



Climatology:

Historic Surf Observations

Photo: Debbie and Kimbal Milikan, Jan 12, 2001



Visual Surf Observations

Pros: 

- explicit surf heights

- inherent knowledge base

(benchmarks critical)

- longest, most continuous

(daily data since 8/1968)

Cons: 

- subjectivity

- only daylight (except Peter Cole)

- course resolution

Top spots (Sunset, etc)

10-20 min top sets (H1/10th)

Stewards:

Larry Goddard 1968-1987

Pat Caldwell 1987-present



Simulating Waves Nearshore

(SWAN) Model

- Includes wave generation by

winds, propagation, shoaling,

refraction, bottom friction, and

breaking

- 50 m horizontal grid

Incident 2.5 m, 14 second from 315o

315o

Incident 6.5 m, 19 second from 317o

20m

isobath

Height (m)

Surf observations from Sunset 

(1-15 Hawaii scale) then

Waimea (15+ Hawaii scale)



Continuous Daily Observations: North Shore, Oahu, Hawaii



Surf Climatology for North Shore, Oahu, Hawaii





1972-73

ES ES ES ES
1982-83 1991-92 1997-98 2009-10

Goddard-Caldwell Oahu  H1/10 Surf Observation Data Set

Hs = Hawaii scale

or  ½ peak face 





Warm Phase – El Nino

Cold Phase – La Nina

NOAA Earth System Research Lab – NOAA/CIRES Climate Diagnostic Center, Univ. of Colorado at Boulder



Highest 3 Years
1985-86 (N-): 13
1986-87 (EM): 12
2002-3 (EM): 11

Lowest 3 Years

1994-95 (EM): 0

1981-82 (N-): 0

1978-79 (N-): 0
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Giant Surf* Variation with ENSO

North Shore Oahu 1968-2009 Daily H1/10 Surf 

Observations 

Count of Seasons (Sep-May) Relative to Average 

Average is 4 days per season

*giant surf  >= 20 Hs at highest spots (H1/10, average of highest 10% heights)

El Nino Strong (EW): 1972-73+,  1982-83+, 1991-92-, 1997-98+,



Case Studies of Giant Episodes

December 5-8, 2009



Historical Events:

Swells of Dec2-4, 1969

Surf suggests deep water

swell off Waimea of 25’@20 sec

empirical surf estimate

(54’ to 68’ ocn 90’)

What about Jan 28, 1998?

Or Feb 23, 1986?



February 18-25, 1986

Buoy 51001 max hourly reading 2/23, 31’@20 sec
Correction Hs to Waimea: 23’@20 sec

Empirical surf estimate: 50’ to 64’ ocn 84

Jan 24-27, 1998

Dec 4-7, 2009
Nov 30 – Dec 3, 1969







Photo: Dolan Eversole, DLNR Jan 30, 2007

Comments/Questions???


