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“A woman was washed off of s }' {CV:CE
i the South Jetty and recovered \ k N

2018

f*; from the water by people on

< A §p, the scene, but is bleeding \ ot
\\j profusely. She is possibly
N\ { suffering from hypothermia
and a head injury.”
- California Highway Patrol
Dispatch Scanner A
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Study goal

To better understand the
conditions that generated these
unusually large runup events
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Observations

* CO-OPS tide gages
— water level, wind speed,
atmospheric pressure
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Observations

* CO-OPS tide gages
— water level, wind speed,
atmospheric pressure

e NDBC buoys
— wave height, wave period,
wave energy spectra

* DART pressure sensors
— water level
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Summary of videos and reports

3 videos 01/17 ~01:00 UTC

Injury reports 01/16 ~21:00 UTC ~—

1 video 01/16 ~22:30 UTC —
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Injury report 01/16 ~22:20 UTC —




Summary of videos and reports
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3 videos 01/17 ~01:00 UTC
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Water level at CO-OPS tide gages
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Water level at CO-OPS tide yes, 1 hour high-pass filtered
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Water level at CO-OPS tide gages, 1 hour high-pass filtered
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Energy density (m?/Hz)

Water level energy spectra, Jan 16 18:00 - Jan 17 06:00 UTC

10

10

1077 3

10-24 LaPush 1 Westport

10715 L P v Charleston

10—2_; Garibaldi South Beach

Crescent City

107

10°

107% 3

10—2_; Charleston ] Crescent City

a - . .San Frands

Frequency (Hz)




Energy density (m?/Hz)

Water level energy spectra, Jan 16 18:00 - Jan 17 06:00 UTC

1013
100 -

10_13

10_23

La Push

5 min

Westport

10_23

Garibaldi

South Beach

1013
1003

10_13

10_23

Charleston

Crescent City

=

1073

1073

Frequency (Hz)

Common peakin spectral
energy suggest a possible
recurring perlod of ~¥5 min

| Crescent City

! ‘ \ Y e
. . San Franasoo -




Possible Causes

 Earthquake
— no seismic activities detected

)"ly
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Possible Causes

Earthquake
— no seismic activities detected

Meteotsunami

— generated by low pressure
front moving at shallow water
wave speed
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Possible Causes

Earthquake
— no seismic activities detected

Meteotsunami

— generated by low pressure
front moving at shallow water
wave speed

Other causes?
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Atmospheric pressure at CO-OPS tide gages, 1 hour high-pass
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Wind speed at CO-ORS tide gages, 1 hour high-pass filtered
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Wavle height at NDBC buoys
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Wavle height at NDBC buoys
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Dominant wave period at NDBC buoys
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Energy density (m?2/Hz)
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Energy density spectra at NDBC buoy 46015

16-11 16-12 7
(day-hour)

16-13

i
>

16-14 T

i Garibalt~——"

2
Rapid development in energy

i
|
i

Energy density (m2/Hz)

o
1

: e g [ 1o at the lower frequencies

: ”: ! ' ——-Narreston

: 1[I 1[I

I I I

I I ]

: ) d/v\’_\__ ' Crescent City
16-20 7 16-21 7 16-22

01 02 00 01 02 00 01 02
Frequency (Hz)

«oan Francb




Swell and wind heig]hts at NDBC buoys
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Swell height (m)

Swell height vs water level RMS
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Water column height at DART huoys, 1 hour high-pass filtered
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Summary of Jan 16, 2016

* \Very large runup events were observed along Washington,
Oregon, and northern California.




Summary of Jan 16, 2016 {(ECE
* \Very large runup events were observed along Washington, 2016
Oregon, and northern California.

* The timing of the initial events align with arrival of sharp swell
fronts




Summary of Jan 16, 2016

{(ECE

* Very large runup events were observed along Washington, 2018

Oregon, and northern California.

* The timing of the initial events align with arrival of sharp swell
fronts

* Are similar relationships between large runups and sharp swell
fronts observed at other times?




Another occurrence of

large runup events:
January 18, 2018




0 5Water level at CO-OPS tide gages, 1 hour high-pass filtered
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Wave height (m)

Swell and wind heightlz at NDBC buoys
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Swell height (m)

Swell height vs water level RMS
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Another occurrence of

large runup events:
October 11, 2014




Water level at CO-OPS tide gages, 1 hour high-pass filtered
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Swell and wind heights at NDBC buoys

46041

5.0_ - Swe”
— Wind
2.5 1 2: C::
0.0_ T T T T
46029
5.0 1
2.5 1
0'0_ T T T T
§-5 , | 46050
.:__E; ' Oct 14, 10:00
5 2.5
-
g 0.0_ T T T T
©
=
5.0 A
2.5 1
0'0_ T T T T
46022
5.0 1
2.5 1
0.0 1w . .
06-00 13-00 20-00 27-00
Day-hour

«

-

Ny
—

228 T

Oct 11,2014 by,

‘Westport
Ga ribalM
South Beach

Charleston

Crescent City

F A e

«oan Francb




Swell height (m)

Swell height vs water level RMS
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On generation mechanism

* Period of ~¥5 min suggests possible link to wave groups
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On generation mechanism

LCCE
* Period of ~¥5 min suggests possible link to wave groups N

2018

* Possibly from large elevation of mean water level at the swell
front due to radiation stress
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On generation mechanism LCCE
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* Period of ~5 min suggests possible link to wave groups

* Possibly from large elevation of mean water level at the swell
front due to radiation stress

* Possibly from interaction of faster swells and slower wind waves
over a large distance, analogous to bore-bore captures
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Summary and Conclusions {(ECE
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* Several very large runup events were observed, captured on 2018
videos, and described in injury reports on January 16, 2016 along
Washington, Oregon, and northern California.
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videos, and described in injury reports on January 16, 2016 along
Washington, Oregon, and northern California.

 These events were not caused by earthquakes and unlikely caused
by meteotsunamis
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* Several very large runup events were observed, captured on 2016
videos, and described in injury reports on January 16, 2016 along
Washington, Oregon, and northern California.

 These events were not caused by earthquakes and unlikely caused
by meteotsunamis

* The timing of the initial events align with arrival of sharp swell
fronts




Summary and Conclusions {(ECE
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* Several very large runup events were observed, captured on 2018
videos, and described in injury reports on January 16, 2016 along
Washington, Oregon, and northern California.

 These events were not caused by earthquakes and unlikely caused
by meteotsunamis

* The timing of the initial events align with arrival of sharp swell
fronts

 Water level changes at the coast corresponds with swell energy
offshore




Thank you!

Questions/comments?
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Water level energy spectra, Oct 11 15:00 - Oct 12 11:00 UTC
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Energy density (m?/Hz)

Water level energy spectra, Jan 18 10:00 - Jan 19 00:00 UTC
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Energy density (m?/Hz)

Water level energy spectra, Jan 18 10:00 - Jan 19 00:00 UTC
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