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50 Years Later: Remembering the Great Alaska Earthquake
and Tsunami of 1964
The most powerful earthquake ever recorded in North
America occurred 50 years ago, on March 27, 1964. With a magnitude of 9.2, “The Great Alaska Earthquake” caused massive
tsunamis that devastated the Alaska coastal communities of
Valdez, Seward, Kodiak and Whittier, and caused widespread
destruction along the U.S. and Canadian west coasts. The tsunamis caused an estimated $1 billion in damage and killed 124
people in Alaska, California and Oregon. Tsunami waves
reached as far away as Hawaii. Scientists even measured a
wave height of 219 feet in Valdez Inlet! The quake lasted approximately four minutes and powerful aftershocks continued
for three weeks.
Earthquakes and tsunamis can
happen anywhere, any time of the
year, but Alaska is particularly prone
to them because it sits on the convergence of two tectonic plates – the
Pacific Plate and the North American
Plate. At this boundary, the Pacific
Plate is sliding beneath the North
American Plate, causing the majority
of Alaska’s earthquakes. Alaska can
experience up to 24,000 earthquakes
in a single year.

TSUNAMI!

From Then to Now: Look How Far
We’ve Come
The tsunami of 1964 was a
wake-up call for America. In its aftermath, the U.S. established the National Tsunami Warning Center in
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Chaotic condition of the commercial section of the city of Kodiak following inundation by seismic sea waves. The small- boat
harbor, which was in left background, contained an estimated
160 crab and salmon fishing boats when the waves struck. Tsunamis washed many vessels into the heart of Kodiak. Photo by
U.S. Navy, March 30, 1964.

Tsunami!—continued
Palmer, Alaska, one of two tsunami warning centers under NOAA that monitor and warn
for tsunami threats around the clock, every day of the year.
Numerous advancements also have been made in the areas of science, technology
and community preparedness since 1964. The invention of new tools and faster data processing have drastically improved NOAA’s ability to warn the public of tsunamis and to
forecast their impact. Seismic network upgrades, coastal tide gauge network improvement, and the deployment of deep ocean pressure sensors (DART) that are specifically designed to measure tsunamis all provide the raw data that scientists need to detect a tsunami. These observations, coupled with automated earthquake processing systems and
state-of-the-art numerical tsunami forecast models, enable NOAA scientists to quickly
warn the public when a tsunami threatens the coastline.
In 1995, Congress established the National Tsunami Hazard Mitigation Program, a
partnership led by NOAA that includes the Federal Emergency Management Agency, the
U.S. Geological Survey, and 29 U.S. states and territories, to carry out public education,
community response planning, and accurate hazard assessment. A major accomplishment
of the program was the development of tsunami evacuation maps for populated areas
along the U.S. Pacific Coast.
How to survive a tsunami
The most important aspects of surviving a tsunami are: knowing when one is about to strike and knowing what to do so you can act fast. Tsunami warnings
are issued through television and radio, community
sirens, local officials, text message alerts, wireless
emergency alerts, NOAA Web sites and NOAA Weather
Radio All Hazards. However, depending on where an
earthquake occurs, some tsunamis can reach the coast
within
Know how to respond:

Immediately move by foot inland to high ground outside the hazard zone

If you cannot quickly and safely move inland, go to
higher floors of a sturdy building

Turn on your radio or television to learn if there is a
tsunami warning

Stay away from the coast until officials say it is safe
to return. A tsunami may consist of more than one
wave and can last for hours. The first wave may not
be the last or the most dangerous.

Know nature’s warning signs:

A strong earthquake, or one
that persists

A sudden rise or fall of the
ocean tide

A loud, roaring sound from
the ocean

minutes, leaving little time to
receive an alert so it is important to understand nature’s
warnings.
Recently, during Tsunami
Preparedness Week, March 23-29,
NOAA and partners promoted tsunami awareness and safety, urging
coastal residents and visitors to
prepare themselves and their families for a tsunami, and encouraging
communities to become TsunamiReady.

Tsunami!—continued
Almost on cue, officials in the Pacific Basin got to test their recent tsunami awareness
learning on 1 April when an earthquake struck the coast of northern Chile. This 8.2 magnitude
temblor produced damage and a tsunami in that
region. Tsunami waves of more than six feet
washed ashore on the coast of Pisagua, and nearly seven-foot waves were reported in Iquique. But
the rest of the Pacific Basin was largely spared
any damaging tsunami. A tsunami warning was
issued for Chile, Peru and Ecuador. A tsunami
watch was issued for Colombia, Panama and Costa Rica, according to the Pacific Tsunami Warning
Center in Hawaii. Later that night all tsunami
warning and watches were canceled. However, a
tsunami advisory was in effect for Hawaii. A major tsunami was not expected to hit Hawaii, but
the National Weather Service said changes in sea
level and strong currents could be a hazard to
swimmers and boaters.
California Takes Action
Additional information:
The state of California has taken seriousnthmp.tsunami.gov/tpw/tsunami-factsheet.html
ly the threat of tsunamis and has prepared
www.tsunamiready.noaa.gov
coastal inundation maps and a threat report
Videos:
with the help of the U.S. Geological Survey.
oceantoday.noaa.gov/tsunamiawareness
The report maps possible flooding if a large
www.youtube.com/watch?v=UzR0Rt3i4kc
magnitude earthquake were to strike in Alaska.
www.youtube.com/watch?v=0Kh3iVvlnPg
In just a few hours, waves as high as 24 feet
would reach California, forcing the evacuation of 750,000 people, damaging or destroying onethird of the boats in marinas, and ultimately causing at least $10 billion in
damage throughout the state. “The good
news is that three-quarters of California’s coastline is cliffs, and thus immune
to the harsher and more devastating impacts tsunamis could pose,” explains Lucy Jones, the USGS Science Advisor for
Risk Reduction. “The bad news is that
the one-quarter at risk is some of the
most economically valuable property in
California.” The map of Newport Beach
shown at left hints at the potential devastation: a large portion of the Balboa
Peninsula would be underwater.

Winter Storms and the California Drought

adapted from Climate.gov

After an extremely dry stretch
from December through mid-February, a
few storms found their way to droughtstricken California late this winter. Unfortunately they were only enough to
make a small dent in large water deficits that have built up since the 2011-12
water year. As the North Pacific winter
storm season recedes, there is little
likelihood for substantial drought recovery. Dry weather has taken hold over
the region, increasing water demands
and melting mountain snowpack.
Much of winter 2013-2014 was also
unseasonably warm in the West, with parts
of California experiencing their all-time
warmest winter. The warmth has exacerbated the drought by enhancing melting of already shallow snowpack. The Sierra Nevada snowpack is particularly low this spring,
due to the shortfall in precipitation and the
fact that some of the heaviest precipitation,
when it did occur, was in a warm air mass,
leading to more rain and less snow.
The map above shows precipitation percentage of average for
In early February, some short-term
January through 21 April, 2014. This reflects the wet storms
relief finally arrived. The first significant
that hit the state in late February and early March. While these
storm since the start of the wet season
storms did put a dent in the overall deficit for Northern Calibrought 8-15 inches of precipitation to Marfornia and pulled the region out of a record dry season, it did
not make any meaningful move toward drought relief.
in, Sonoma, and Napa counties and to the
western slopes of the Sierra Nevada. Isolated places received totals of more than 20 inches during the month. However, the long-term
drought in California since the 2011-12 wet season has resulted in such huge accumulated deficits
that most rivers, lakes, reservoirs, and snowpacks in the region remained at well below normal
levels even after that series of storms.
By mid-February, the influx of moisture off the Pacific Ocean shifted northward, dumping
precipitation in Washington eastward to the Northern Rockies, helping increase snowpack in those
mountains. Meanwhile, precipitation lingered at 10-30 percent of normal across coastal Southern
California, with extreme to exceptional drought conditions extending into the San Joaquin Valley
and the southern Sierra Nevada.
February closed with major storms from February 26 - March 2. While that helped to slow
the growth of dry conditions for some of California’s drought-stressed mountain catchments and
agricultural regions, the storm unfortunately missed several key watersheds. The heaviest

Winter Storms and the California Drought—cont’d
precipitation occurred in coastal and Southern California, rather than the parched Sierra Nevada.
The snowpack in the Sierra Nevada, where much of the source of the water supply originates, is at
all-time low levels with 10 to 25 percent of normal.
According to U.S. Drought Monitor, “spring and summer runoff prospects improved only slightly, as pre-storm snowpack values were near record lows and because drought-parched soils soaked up most of the available moisture.”
Throughout the month of March, precipitation continued to fall in the Pacific
Northwest while drought intensified in regions to the south. Experts Dan Cayan
(pictured above left) and Kelly Redmond (pictured below left) of the California Nevada Applications Program agree that the likelihood of recovery before the end of
the wet season is slim. “With the end of the of the wet season approaching in April,
the North Pacific storm season is closing out. It is essentially certain that California’s severe drought is set in place for the rest of the year,” Cayan says. “2014
looks like a very dry summer.” Redmond says drought experts are already turning
their attention to the upcoming wet season in 2014-15. “By the end of February, it
was readily apparent that the odds of an above-normal precipitation season averaged over the whole of California were essentially insurmountable. Even if this year’s wet season
were to finish normally, the most realistic outcome would be a final total precipitation in the
range of 50-60 percent of average, arising from perhaps a half-dozen modest storms.”
Drought Prognosis
The latest Drought Monitor (below left) shows California and the Southern Plains still in the
red, but with some improvement in the Midwest. The Drought Outlook (below right) from the Climate Prediction Center (CPC) shows the drought continuing firmly in the “persist or intensify” category, since California and the Southwest typically are very dry heading into the spring and early
summer. You can see why experts are writing off this season already and looking toward the next.
Some hope may be derived from the likely development of El Niño over the summer; the CPC issued an El Niño Watch on March 6. Will the coming El Niño be strong, and bring drought-busting
rainfall to California next season? Or will it be weak, prolonging the drought and rendering the
rainfall outlook impossible to forecast? Stay tuned for answers.

Warm Winter Facts
Not only was it a dry winter, but it was warm, too. In fact, record warm according
to mean average temperature for the January-through-March period (see charts below).
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Much of California finished the warmest January-to-March period on
record, according to
mean temperature
rankings at right.
Source: Western Region
Climate Center.

The long wave pattern over North America responsible for all the cold, snowy
weather in the Great Lakes and Northeast regions during this past winter was the same
that provided the West with record-breaking warm and dry weather. The composite map
(below left) shows the mean position of the western high pressure ridge (and warm air
mass) and the eastern low pressure trough (and cold air mass) for the period December
2013 through March 2014. The composite anomaly map (below right) indicates the very
large departure from average. (Maps were generated from NOAA Earth Systems Research
Laboratory, Physical Sciences Division).

Quarterly Summary
January
The month of January began with an upper-level ridge of high pressure over the West
Coast, with very dry conditions and temperatures well above seasonal averages. A stagnant global
pattern kept the ridge relatively stationary over the eastern Pacific through the 25th, flattening
only for a short time from the 7th through the 9th. On the 26th and 27th, an upper-level trough
undercut the long wave ridge, leading to a short cooling period. The high reasserted itself through
the 29th, before finally weakening and allowing an upper-level trough to slide down the West
Coast and bring some much-needed precipitation to the region on the 30th and 31st. This trough
brought light to moderate showers over and west of the mountains, with a few showers lingering
into the early morning of the 31st. Rainfall amounts for the coast and valleys ranged from a few
hundredths near the coast, to one-half inch in the
coastal foothills. Mountain values varied widely from
San Diego - Lindbergh Field Data - January
zero, to nearly two inches. The highest totals came
from the San Bernardino Mountains near Lake ArrowMax
Min
Avg
Rain
head and Devore. Palomar Mountain was also quite
Actual
70.5
52.0
61.3
0.01
respectable with a little over an inch of rain. The
snow level was around 6000 feet, with only a couple
Normal
65.1
49.0
57.1
1.98
inches of snow reported in the San Bernardino Mountains above that level. This rainfall was enough and
Anomaly
5.4
3.0
4.2
-1.97
came just in time to prevent this from being the dri% of normal
<1
est January on record for many locations.
Average monthly temperatures were a signifiMax
82
60
0.01
cant three to seven degrees above normal, for the
63
46
month of January, most notably in the Inland Empire. Min

February
A closed, upper-level low pressure system developed over the eastern Pacific and dropped
south along the West Coast, before finally opening up into a trough and moving inland just south
of San Diego on the 2nd and 3rd. This system tapped into enough moisture to provide the area
over and west of the mountains with light to moderate showers overnight into the morning of
the 3rd. Most coast and valley locations received one-quarter of an inch or less of rain, with up
to one-half inch in the foothills of San Diego County. Area mountains came up somewhat short
with most places receiving one-tenth of an inch or less, if anything, due to very limited orographic enhancement. The snow level lowered to around 4500 feet, but actual snow accumulation was minimal.
San Diego - Lindbergh Field Data - February
A weak shortwave trough passed through on
the 6th and 7th, with a similar trajectory to the one
Max
Min
Avg
Rain
a few days prior, bringing another round of gusty
winds and light to moderate showers over and west
Actual
68.0
54.3
61.2
1.00
of the mountains. Amounts for the coast and valleys
ranged from one-tenth to one-third of an inch, with
Normal
65.0
50.7
57.9
2.27
up to one-half inch in the foothills and mountains.
Anomaly
3.0
3.6
3.3
-1.27
Snowfall was again limited, with a dusting to one
inch above 5000 feet, and up to two inches on the
% of normal
44
highest peaks.
Max
76
60
0.51
A weak, upper-level trough moved through
California overnight on the 26th, into the
Min
62
48

Quarterly Summary—continued
morning of the 27th, increasing gusty west winds
and bringing a round of
light to moderate showers
over and west of the
mountains. A much stronger, Pacific low pressure
system took aim at southern California late on the
27th, bringing periods of
heavy rain and highelevation mountain snow
through March 2nd.
Strong, long-duration
upslope flow enhanced
rainfall on southwestfacing coastal slopes. The
four-day, storm total precipitation amounts were
significant. Costal locations ranged from one to
three inches of rain, with the valleys recording
up to 4.5 inches toward the coastal slopes of the
mountains. Mountain locations varied widely depending on slope aspect, but most recorded between three and eight inches of rain. The upper
deserts recorded between one-tenth and one-half
inch, while the lower deserts measured generally
less than one-tenth of an inch. The notable exThis neighborhood in Wildomar was just one of
ceptions were Palm Springs, Desert Hot Springs in many to flood on 28 February. Photo courtesy of
the Coachella Valley and San Felipe in San Diego the Press-Enterprise.

Country Club Road west of Escondido did its usual
thing and flooded on 1 March. Photo NBC7.

County, all of which measured between onehalf of an inch and one inch. The big rainfall
winners were along the southern slopes of
the San Bernardino County mountains, with
Yucaipa Ridge coming in at 11.11 inches,
Lytle Creek with 9.67 inches and Cedar Glen
with 9.10 inches. The snow level remained
fairly high, around 6000 feet. Most locations
saw between two and seven inches of snow,
with Big Bear Lake and Onyx Peak recording
nine to ten inches. Significant instability on

Quarterly Summary—continued
March 1st enabled the formation of several thunderstorms and a few waterspouts over the
coastal waters, just off the San Diego and Orange County coasts. The significant rainfall
in a relatively short period of time resulted in countless instances of urban and flash
flooding with mud/debris flows, causing numerous road closures and swift water rescues.
Many of these road closures occurred in the Coachella Valley as a result of heavy rainfall
over the headwaters of the Whitewater River, flowing down the valley through the storm
channel. Area rivers saw rises of two to five feet, in some instances within 12 hours. A
large section of the quarter-mile levee protecting Buckwheat Road from Sheep Creek
failed downstream of Wrightwood, threatening eight homes with flood waters, though
they were able to be saved.
Average monthly temperatures were a significant two to five degrees above normal,
for the month of February, most notably in the inland valleys.

March
The month of March began with the continuation of a wet storm moving through
southern California with periods of heavy rain, flooding and high -elevation snow through
the 2nd (see February section for details). High pressure rebuilt over the Southwest on
the 4th, bringing dry and warmer conditions through the 5th. A weak shortwave trough
passed by to the north on the 7th, briefly increasing onshore flow and the marine layer,
before weak ridging resumed through the 10th. Brief onshore flow returned on the 11th
ahead of developing low pressure. Then offshore
San Diego - Lindbergh Field Data - March
flow and gusty winds developed as the upperlevel low took an inside slider track and stalled
Max
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over Nevada and California, supporting surface
high pressure over the Great Basin through the
Actual
69.9
58.3
64.1
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14th. High pressure built back in over the eastern
65.6
53.2
59.4
1.81
Pacific on the 15th and 16th, expanding east into Normal
California with warm and dry weather. An upper- Anomaly
4.3
5.1
4.7
-0.53
level trough passing through the Intermountain
% of normal
71
West weakened the ridge on the 17th, with more
Max
87
62
1.01
seasonal weather continuing through the 20th. A
weak upper-level trough developed over CaliforMin
65
52
nia on the 22nd, causing a deep marine layer to
linger over the region through the 24th, with extensive low clouds and cooler weather.
Periods of drizzle and light rain resulted from the deep marine layer moisture on the
morning of the 25th. An upper-level low brought light rainfall on the 27th: coasts and
western valleys received about 0.10 inch or less over the two -day period. The eastern valleys and foothills received up to 0.75 inch, with up to 1.25 inch in the mountains. Snow
reports above 6,000 feet showed little more than a trace. Dry, but still seasonably cool
weather returned for the 28th through the end of the month.
Average monthly temperatures were a significant three to five degrees above normal in general, for the month of March, most notably west of the mountains.

Spotter and Skywarn News

by Ed Sherman and Alex Tardy

The Palm Springs Hamfest was held
on Saturday, March 15th at the Palm
Springs Pavilion and attracted hundreds of
spectators. The event included classes,
demonstrations, and displays for amateur
radio operators and other electronics enthusiasts. Members of Southwest California
SKYWARN weather spotter program attending the event included regional coordinator
Eric Hutchins, coordinators Jim Campbell,
Scott O’Donnell, and Ed Sherman, representing San Diego, Orange, and Riverside
counties respectively. The coordinators
Skywarn Spotters participating in the Hamfest included
staffed a booth and gave out National
(from L to R): Ed Sherman, Riverside County Coordinator;
Weather Service SKYWARN literature and
Eric Hutchins, Regional Coordinator; Jim Campbell, San Diebrochures. They also answered many ques- go County Coordinator; Scott O’Donnell, Orange County Cotions from interested attendees. Both cur- ordinator.
rent and prospective NWS SKYWARN weather spotters stopped by the table to discuss the
program, gather information, and discuss weather spotter activities.
Among those who visited the NWS SKYWARN booth were acclaimed amateur radio operators
and teachers Gordon West, WB6NOA and Kate Hutton, Ph.D., K6HTN. Gordon West is the author of
numerous amateur radio books and has been considered the leading
Southwest California SKYWARN weather spotter program attending the event included regional coordinator Eric Hutchins, coordinators Jim Campbell, Scott O’Donnell, and Ed
Sherman, representing San Diego, Orange, and Riverside counties respectively. The coordinators staffed a booth and gave out National Weather Service SKYWARN literature and
brochures. They also answered many questions from interested attendees. Both current
and prospective NWS SKYWARN weather spotters stopped by the table to discuss the program, gather information, and discuss weather spotter activities.
Among those who visited the NWS SKYWARN booth were acclaimed amateur radio operators
and teachers Gordon West, WB6NOA and Kate Hutton, Ph.D., K6HTN. Gordon West is the author of
numerous amateur radio books and has been considered the leading ham radio teacher in the
country for many years. Kate Hutton is a seismologist at the California Institute of Technology in
Pasadena and is a skilled amateur radio operator who specializes in radio message handling.
Gordon West is also co-host of the Internet show and podcast Ham Nation. He was
most interested about SKYWARN’s functions and the role of amateur radio operators. In
order to share the information with the viewers of his show he included both a photograph and a mention of SKYWARN’s participation at the Hamfest in Ham Nation episode
139. The show can be viewed online at http://twit.tv/show/ham -nation/139.
Overall, the Palm Springs Hamfest was a great opportunity to spread the word about
the NWS San Diego SKYWARN weather spotter program and to inform ham radio operators
about weather safety.

