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ABSTRACT

Crescent City Water Heights March 10 - March 17
Actual water height

At 12:51 AM PDT, a little over three hours after the Tohoku earthquake origin
time, the West Coast Alaska Tsunami Warning Center placed the California
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coast north of Point Concepcion in a TsunamiWarning, and the coast south of b= Boats leave harbar | PR SR A2 - e - _, s i — o e
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ties within the Warning-level area began evacuation procedures.The tsunami ar- ) S P g:rfrcn:rl ,,E::f:" declares desaster for Del Morta, Humbokit, San Mateo, Santa Bata

rived at Arena Cove in northern California at 7:29 AM PDT, on March |1, and
moved southward along the coast over the next hour and a half. Peak amplitudes
at tide gauge locations in the state ranged from 0.15 meters to a high of 2.36
meters at Crescent City. At most locations, the strongest surges were recorded
within the first five hours. Because the largest surges arrived at low-tide, only
minor inundation outside of harbor and river environments occurred. Several
tide gauge instruments, like those at Crescent City and Santa Barbara, recorded
large surges nearly |5 hours after the initial onset when the tide was high.These
late surges created hazardous conditions and resulted in additional localized
damage.Very strong currents (up to 25 knots) and large tidal fluctuations (over
4.5 meters peak-to-trough in Crescent City) caused significant damage to har-
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Selected frames from the Crescent City Harbor Security camera. The view is to the north across ther entrance to the samil boat basin where all of the damage occurred The height of the exposed breakwater in the frsl frame is three meters (red bar] In these {rame_s. the highewst water is shown in the 9:35 AM photo, when the actual wa

the displaced dock in the last frame, The maximum eurrent velocity at this location was 8.2 knots.
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Damage estimates are over fifty million dollars, the largest since 1964, with the el | Jroamns I. All harbors need a tsunami maritime plan for different scenarios
greatest damage occurring in Crescent City and Santa Cruz harbors. The State g damaga extimate Dwetption i : 2. Improved communication between counties and maritime com-
deployed a pre-tsunami field team and collected dara during and after the event - | LY munities and between emergency officials and clients of ports and har-
through an information clearinghouse. Detailed evaluation of the maritime re- e Gy o _ 0% bors.
sponse activities, harbor damage, and measured/observed tsunami current ve- ;‘:::';;::J.m:mmm 3’ £ 3. Need to develop educational materials for maritime communities.
locity data will help the California tsunami program develop improved tsunami g s Farcned” o 4. Improve methods of keeping bystanders near waterfront from
hazard rnaps and guidance for maritime communities. o Tty Eowsobsy T 1 danger.
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txno:n?: moine SRR ! et b o™ o AR | 6. Long duration of the event - Reduce fatigue in emergency manag-
o S i e ers so they can still be function during full events.
Modeled maximum water heights. o s s o) R g | i ; ; 7. Consider tidal conditions (low vs. high tide) in evacuation.
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Left:Water level recordings along the California.coast. Red signals are the detided tsunami for the first day of the event. Black shows

9. Language barriers - need to reach non-English speaking popula-
tions.

Southern Oregon coast. the predicted tide. Damage was minimized in California because the largest amplitude surges coincided with low tide. Right: Current ve-
—_ locities recorded inside Humboldt Bay on a Nortek Aquadopp Acoustic Doppler 20 current profiler. Vertical line s the onset of the tsu- 10. Plan for long term evacuation at sea for maritime community
"Tsunami Travel Tim U VA nami, All of the damage on the California coast was caused by strong currents. Harbors with a small or elongate narrow opening, or 11. Do not return to harbor during tsunami activity.
S e B _”_:'E',_‘ l}_‘, ‘_‘_1.".’__,_ Ir ""‘_,‘___ Modeled arrival time of the first tsu-  fyiaeiney within river valleys were particularly vulnerable. Damage was concentrated near the entrance or where there are restrictions inside, or 12, Improve communication with media before and during event.
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Observed tsunami effects in California: Research teams visited 180 locations, including all ports and harbors, along the California coast
between March |12 and March 19. Sites where damage or specific impacts were observed are summarized in this table. The damage esti-
mates are preliminary. Note:the majority of the current velocity estimates are based on eyewitness observations and are subject to error.
At two sites, the velocities are measured. In Humboldt Bay, and acoustic doppler current profiler has been installed specifically to measure
tsunami currents. The current estimates at Crescent City are based on an analysis of the time-stamped video camera at the mouth of the
small boat basin.

'California Geological Survey, ’Humboldt State University, *University of Southern California, *U.S. Geological Survey, *California Coastal Commission; °Legg Geophysics, “Texas A & M University, “California Emergency Management Agency

_Sa.ma Cruz Harbar, All the damage was cnused by a series of surges in the channel. An estimated $26.4 million in dnmages were reported in Santa Cruz, the largest Iosses in t.he state. Since the tsunami, busmesses
‘estimate continuing losses in revenue of $59,000 at day, Linda Azevedo photographs.
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