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February Update on the Tsulnfo Program
by
Connie J. Manson
Washington Department of Natural Resources
Division of Geology and Earth Resources

We're Listening! A questionnaire was included in the
introductory materials we mailed to the local emergency
managers in the Pacific States. Of 102 sent out, we’ve
received 38 replies (a 37% return rate)-- and they’re still
coming in! Here are the questions and the replies:

Do you want the newsletter in print or by e-mail?
12 In print
16 By e-mail
10 Both

In response, we’ll be e-mailing Tsulnfo Alert to those
who want it electronically

by the Washington Department of Natural Resources

Volume 1, Number 2, February, 1999

Do you have access to the Internet?
35 Yes
3 No

Responding to this, Lee Walkling has compiled a list of
Tsunami and Hazard Mitigation Web Pages (page 3).

Do you need specific materials?
25 Videos
30 linundation maps
27 Examples of flyers

We’re tracking down tsunami videos (page 13), and
this issue includes the first of many flyers.

The inundation mapping is being coordinated by the
states, and is in various stages of completion. Call your
state contact (listed on page 16) for the status of mapping in
your area.

Do you need specific information about--?
19 General information about tsunamis
21 The history of tsunamis in their areas
27 Current research on the Jan. 26, 1700 event

The January issue of Tsulnfo Alert included
bibliographies about tsunami hazards and mitigation and
about the 1700 event. We’re continuing to add reports on
these and related subjects to the collection; the list of the
new items are on pages 12 and 14.

Remember: Copies of all the reports listed in
Tsulnfo Alert are available FREE to participants in the
Tsulnfo Program. See page 2 for ordering information.



Tsulnfo Alert is published monthly by the Washington Department of Natural Resources, Division
of Geology and Earth Resources. This publication is free upon request and is available in print (by
surface mail) and electronically (by e-mail).

Tsulnfo Alert and the Tsulnfo document delivery program are made possible by a grant from
the Federal Emergency Management Agency via the Washington Military Department, Division

of Emergency Management.

Participants in the Tsulnfo program can request copies of reports listed in this issue from:

Library
Washington Department of Natural Resources
Division of Geology and Earth Resources
P.O. Box 47007
Olympia, WA 98504-7007
ph: 360/902-1472 or 360/902-1473
fax: 360/902-1785
e-mail: connie.manson@wadnr.gov or lee.walkling@wadnr.gov

prepared by
Connie J. Manson, Senior Library Information Specialist
and

Lee Walkling, Library Information Specialist
\ WASHINGTON STATE DEPARTMENT OF
Natural Resources

- Jennifer M. Belcher - Commissioner of Public Lands
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TSUNAMI and HAZARD MITIGATION WEB PAGES
(URL’s checked 1-21-99)

compiled by Lee Walkling

Notes: If you don’t have Internet access you have two other options. First, we could send you prints from the sites--
just let us know which sites you’d would like to see and we’ll print them out and mail them to you. (It won’t have the color,
the animation, or the links, of course.) Secondly, most public libraries have Internet access, so you could use their machines.
Those computers are in high demand, though, so you may need to make a reservation.

The items marked ** are particularly recommended. Website titles are underlined.

This list will be added to the Washington Division of Geology and Earth Resources tsunami webpage soon, with links to
each site. http://www.wadnr.gov/ger/hazards.htm

Please contact us to correct, add or remove websites (see page 2).

CENTER FOR COASTAL AND LAND-MARGIN RESEARCH (CCALMR)
http://www.ccalmr.ogi.edu/projects/tsunamis/
Tsunami research
Includes photographs and animation for Cascadia subduction zone generated tsunami
http://www.ccalmr.ogi.edu/projects/oregonian/

Impact of tsunamis on Oregon coastal communities

** COMMUNITY PREPAREDNESS WEBSITE PROJECT
http://www.preparenow.org
“Supporting special needs and vulnerable populations in disaster”
Multiple languages: Portuguese, Chinese, Spanish, Japanese, Korean, Vietnamese,
Tagalog, Punjabi, and English
Based in California

DISASTER! FINDER
http://Itpwww.gsfc.nasa.gov/ndrd/disaster/links/

Information about disaster management, organizations, and searchable index of disaster-related websites, including
tsunami sites

DISASTER RELIEF
http://www.DisasterRelief.org/Library/

Disaster preparedness materials, photographs, disaster dictionary, disaster IQ test, and state-by-state report on relief
operations

FEDERAL EMERGENCY MANAGEMENT AGENCY
http://www.fema.gov/mit/ntmstrat.htm
National Mitigation Strategy

http://www.fema.gov/library/tsunamif.htm
Fact Sheet - Tsunamis
Links to American Red Cross, mitigation definition, and preparedness information

GEOLOGIC HAZARD PHOTOS
http://www lib.virginia.edu/sdc/HAZARD/hazard2.html#tsu
Before and after tsunami photographs

** GLOBAL EMERGENCY MANAGEMENT SYSTEM (GEMS)

http://www.fema.gov/cgi-shl/dbml.exe?action=query&template=/gems/g_index.dbm
FEMA website, with links to hundreds of emergency information sites
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GOVERNOR’S OFFICE OF EMERGENCY SERVICES (CALIFORNIA)
http://www.oes.ca.gov/

GREAT TSUNAMIS OF 1992-1996 AND THE USC EXPEDITIONS
http://www.usc.edu/dept/tsunamis/home.html
Includes maps, publications, photographs, videos (field survey movies and simulations), and other links.

HAZARDS CENTER
http://www.colorado.edu/hazards/sites/earthquakes.html
Mostly seismic sites

INTERNATIONAL CENTER FOR DISASTER-MITIGATION ENGINEERING (INCEDE)
http://incede.iis.u-tokyo.ac.jp/default.html

INTERNATIONAL TSUNAMI INFORMATION CENTER (ITIC)
http://www.shoa.cl/oceano/itic/itic.html

LIVING ON SHAKY GROUND
http://glinda.cnrs.humboldt.edu/earthquakes/shaky2.html
Fact sheet, How to Survive Earthquakes and Tsunamis on the North Coast, by Humboldt Earthquake Education
Center

MARION COUNTY EMERGENCY MANAGEMENT
http://www.open.org/memanage/
Current emergency information (weather, emergency preparedness, other links)

MEXICAN TSUNAMI
http://www.agu.org/scisoc/eisborerro.html
Mexican earthquake generates tsunami, new data, and unusual photos. Includes glossary, photos, and personal
accounts by tsunami survivors of October 9, 1995 event

MULTIDISCIPLINARY CENTER FOR EARTHQUAKE ENGINEERING RESEARCH
(formerly National Center for Earthquake Engineering Research)
http://nceer.eng.buffalo.edu
Natural hazards mitigation information

NATIONAL GEOPHYSICAL DATA CENTER
http://www.ngdc.noaa.gov/seg/hazard/resource/hazdir.html
Natural Hazards Data Resources Directory
Table of Contents: Introduction
Geological Hazards (Tsunami page links to NGDC, ITIC, and PMEL)
Meteorological Hazards
Societal Response
Appendices

http://www.ngdc.noaa.gov/seg/hazard/resource/tsudir.html
Tsunami Data and Information
Links to: International Tsunami Information Center; National Geophysical Data Center, and Pacific Marine
Environmental Laboratory

http://www.ngdc.noaa.gov/seg/hazard/tsu.html
Tsunami Data at NGDC
Links to: Tsunami Database
Tsunami Slide Sets
Tsunami Publications
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http://www.ngdc.noaa.gov/seg/hazard/tsevsrch.html
Tsunami Event Database Search
Earthquake Parameters
Tsunami Source Parameters
Tsunami Event Parameters
http://www.ngdc.noaa.gov/seg/hazard/tsupub.html
Tsunami Publications at NGDC

NATIONAL TSUNAMI HAZARD MITIGATION PROGRAM
http://www.pmel.noaa.gov/tsunami-hazard
http://www.pmel.noaa.gov/~bernard/senatec.html
http://www.pmel.noaa.gov/tsunami/
http://www.pmel.noaa.gov/annual-reports/fy94/

NATURAL HAZARDS CENTER, University of Colorado, Boulder
http://pongo.colorado.edu/hazards/index.html
Includes searchable HazLit - NHC online database, publications, conferences,and schools offering emergency
management courses
http://www.colorado.edu/hazards/o/o.html (They are o’s, not zeros)
Natural Hazards Observer newsletter

1964 ALASKAN EARTHQUAKE/TSUNAMI personal account (British Columbia)
http://hoshi.cic.sfu.ca/~pep/Zeballos64/tidalwave.html
Personal account by Charles Ford, B.C. airlines pilot of tsunami and earthquake damage in B.C. due to 1964
Alaskan earthquake, with photographs

OREGON DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES
http://sarvis.dogami.state.or.us/homepage/

OREGON GRADUATE INSTITUTE
http://www.ccalmr.ogi.edu/projects/oregonian/
Tsunami research

OREGON SEA GRANT
http://seagrant.orst.edu/research/hazards.html

PACIFIC DISASTER CENTER
http://www.pdc.org/pdc/WEB_PAGE/frmain06.htm
Information about Hawaiian tsunamis, evacuation maps and shelter lists, as well as general tsunami fact sheets.

PACIFIC MARINE ENVIRONMENTAL LABORATORY (PMEL)

http://www.pmel.noaa.gov/tsunami-hazard/
National Tsunami Mitigation Program Steering Group oversees the National Tsunami Hazard Mitigation Program
(Alaska, California, Hawaii, Oregon, Washington, NOAA, USGS, FEMA, and NSF)

http://www.pmel.noaa.gov/~bernard/senatec.html
Report to the Senate Appropriations Committee by NOAA and PMEL about the threat of tsunamis originating along
the Cascadia subduction zone

http://www.pmel.noaa.gov/tsunami/
Current research projects, tsunami data, field observations, inundation mapping, modeling & forecasting, National
Tsunami Hazard Mitigation Program, and real-time tsunami reports

PACIFIC NORTHWEST SEISMOGRAPHIC NETWORK
http://www.geophys.washington.edu/SEIS/
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PACIFIC TSUNAMI MUSEUM
http://planet-hawaii.com/tsunami/
Includes tsunami photographs

PROVINCIAL EMERGENCY PROGRAM
http://hoshi.cic.sfu.ca/pep/toc.html
http://hoshi.cic.sfu.ca/~pep/tsunami.html

SCIENCE OF TSUNAMI HAZARDS (JOURNAL)
http://www.ccalmr.ogi.edu/STH/

TSUNAMI!
http://glinda.cnrs.humboldt.edu/earthquakes/tsunami!/Tsunami! TOC

TSUNAMI!
http://www.geophys.washington.edu/tsunami/intro.html
Tsunami hazard mitigation safety rules, physics of tsunamis, research, warning systems, and other links

TSUNAMI DIRECTORY
http://vishnu.glg.nau.edu/wsspc/tsunami/WA/biblio_2.html
Tsunami directory of individuals and organizations involved with tsunami hazards on the Pacific Coast of
Washington (Superceded by Tsunamis on the Pacific Coast of Washington State and adjacent areas--A selected,
annotated bibliography and directory, 1998 [Call (360) 902-1473 for a paper copy]

TSUNAMI HAZARD MITIGATION AND INFORMATION
http://www.disastercenter.com/tsunami.htm
Many tsunami links, including Tsunami for Kids and Survey of Great Tsunamis
Have local disaster information, state government, weather, NOAA Weather Radio broadcast stations, and other
data for all 50 states. Under Washington, some links were Washington Disaster Message Board, Tsunami, NOAA
Weather Radio, Emergency Management News, and Washington Emergency Management

TSUNAMI PAGE OF DR. GEORGE P.C.
http://www.geocities.com/CapeCanaveral/Lab/1029/
Many links to tsunami data and warning systems
Includes tsunami glossary and FAQ’s about tsunamis and tsunami warning systems in French, English, and Spanish

TSUNAMI PUZZLE
http://observe.ivv.nasa.gov/nasa/fun/wordsearch/tsunami_search/tsunami_search.html
Word search puzzle for use in public awareness/education materials

TSUNAMI QUIZ
http://observe.ivv.nasa.gov/nasa/exhibits/tsunami/tsunami_quiz.html
Quiz for use in public awareness/education materials

TSUNAMI RESEARCH
http://www.geo.lsa.umich.edu/SeismoObs/tsunamiStudies.html
University of Michigan
List of Tsunami research papers; list of “earthquakes” (year/region) that have
Tsunami studies (1-21-99 some of the links generated a 404 Not Found message)

TSUNAMI WARNING CENTERS
http://www.alaska.net/~atwc/index.html
West Coast and Alaska Tsunami Warning Center
Links to other warning centers, recent press releases and warnings
http://lumahai.soest.hawaii.edu/tsunami.html
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Hawaii Meteorology, University of Hawaii

Links to other Forecast Offices
http://hoshi.cic.sfu.ca/~pep/tsunam2.html

Tsunami Warning System in the Pacific

Information about Pacific Tsunami Warning Center (PTWC), Ewa Beach, Hawaii

and Alaska Tsunami Warning Center (ATWC), Palmer, Alaska
http://www.geocities.com/CapeCanaveral/Lab/1029/

Links to warning centers

TSUNAMIS IN MEXICO
http://www.cicese.mx/~loyasa/tsunami/
In Spanish

U.S. ARMY ENGINEERS WATERWAYS EXPERIMENT STATION
http://bigfoot.cerc.west.army.mil/tsu0000.htm

U.S. GEOLOGICAL SURVEY

http://walrus.wr.usgs.gov/docs/projects/cascadia/tsunami/tsunami.html
Links to Tsunami Field Survey Photographs, NGDC tsunami database, Local Tsunamis and Earthquakes along the
Cascadia Subduction Zone, PMEL Tsunami project, Tsunami research at CERC, Science of Tsunami Hazards
journal, tsunami research at Oregon Graduate Institute, Pacific Tsunami Museum and Tsunamis in Mexico

http://walrus.wr.usgs.gov/docs/projects/cascadia/tsunami/research.html
Good explanation of what tsunamis are, their mechanics, and dangers

http://www.usgs.gov/themes/coast.html
Coastal storms and tsunamis
Includes article on Spirit Lake Tsunami, May 18, 1980 and USGS studies of earthquake faults and tsunami potential
In the Pacific NW

UNIVERSITY OF COLORADO
Natural Hazards Research and Applications Information Center
http://www.colorado.edu/hazards

UNIVERSITY OF WASHINGTON GEOPHYSICS PROGRAM
http://www.geophys.washington.edu/tsunami/welcome.html
http://www.geophys.washington.edu/tsunami/
http://www.geophys.washington.edu/tsunami/intro.html

WASHINGTON DEPARTMENT OF ECOLOGY
http://www.wa.gov/ecology

WASHINGTON (STATE) MILITARY DEPARTMENT, Emergency Management Division
http://www.wa.gov/mil/wsem/
Links to Emergency Management resources

WEST COAST TSUNAMI WARNING CENTER
http://www.alaska.net/~atwc/index.html

West Coast and Alaska Tsunami Warning Center homepage
Links to tsunami catalogs, safety rules, physics of tsunamis and current reports

WESTERN STATES SEISMIC POLICY COUNCIL
http://vishnu.glg.nau.edu/wsspc/tsunami/TsunamiHMC. html
Tsunami Hazard Mitigation Committee’s site
Members: Hawaii, Alaska, British Columbia, Washington, Oregon, Guam, and California
Lists tsunami publications of member states
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Tsunami Terminology
(reprinted from http://www.pmel.noaa.gov/tsunami-hazard/terms.html, downloaded 2-2-99)

amplitude: The rise above or drop below the ambient water
level as read on a tide gage.

arrival time: Time of arrival, usually of the first wave, of
the first wave of the tsunami at a particular location.

bore: Traveling wave with an abrupt vertical front or wall
of water. Under certain conditions, the leading edge of a
tsunami wave may form a bore as it approaches and runs
onshore. A bore may also be formed when a tsunami wave
enters a river channel, and may travel upstream
penetrating to a greater distance inland than the general
inundation.

CREST: Consolidated Reporting of EarthquakeS and
Tsunamis, a project funded through the Tsunami Hazard
Mitigation Federal/State Working Group to upgrade
regional seismic networks in AK, WA, OR, CA, and HI
and provide real-time seismic information from these
networks and the USNSN to the tsunami warning centers.

ETA: Estimated Time of Arrival. Computed arrival time of
the first tsunami wave at coastal communities after a
specific earthquake has occurred.

first motion: Initial motion of the first wave, a rise in the
water level is denoted by R, a fall by F.

free field offshore profile: A profile of the wave measured
far enough offshore so that it is unaffected by interference
from harbor and shoreline effects.

harbor resonance: The continued reflection and
interference of waves from the edge of a harbor or narrow
bay which can cause amplification of the wave heights,
and extend the duration of wave activity from a tsunami.

horizontal inundation distance: The distance that a
tsunami wave penetrates onto the shore, measured
horizontally from the mean sea level position of the
water's edge. Usually measured as the maximum distance
for a particular segment of the coast.

ICG/ITSU: The International Coordination Group for the
Tsunami Warning System in the Pacific, a United Nations
organization under UNESCO responsible for international
tsunami cooperation.

IDNDR: International Decade for Natural Disaster
Reduction, a United Nations sponsored program for the
1990's.

inundation: The depth, relative to a stated reference level,
to which a particular location is covered by water.

inundation area: An area that is flooded with water.

inundation line (limit): The inland limit of wetting
measured horizontally from the edge of the coast defined
by mean sea level.

ITIC: International Tsunami Information Center established
in 1965. Monitors international activities of the Pacific
Tsunami Warning Center and assists with many of the
activities of ICG/ITSU.

leading-depression wave: Initial tsunami wave is a trough,
causing a draw down of water level.
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leading-positive wave: Initial tsunami wave is a crest,
causing a rise in water level. Also called a
leading-elevation wave.

local/regional tsunami: Source of the tsunami within 1000
km of the area of interest. Local or near-field tsunami has
a very short travel time (30 minutes or less), mid-field or
regional tsunami waves have travel times on the order of
30 minutes to 2 hours. Note: " Local" tsunami is
sometimes used to refer to a tsunami of landslide origin.

maremoto: Spanish term for tsunami.

marigram: Tide gage recording showing wave height as a
function of time.

marigraph: The instrument which records wave height.

Mean Lower Low Water (MLLW): The average low tide
water elevation often used as a reference to measure
runup.

Ms: Surface Wave Magnitude. Magnitude of an earthquake
as measured from the amplitude of seismic surface waves.
Often referred to by the media as "Richter" magnitude.

Mw: Moment Magnitude. Magnitude based on the size and
characteristics of the fault rupture, and determined from
long-period seismic waves. It is a better measure of
earthquake size than surface wave magnitude, especially
for very large earthquakes. Calibrated to agree on average
with surface wave magnitudes for earthquakes less than
magnitude 7.5.

NOAA: National Oceanic and Atmospheric Administration,
the federal agency responsible for tsunami warnings and
monitoring. Part of the Department of Commerce.

NWS: National Weather Service, the branch of NOAA
which operates the tsunami warning centers and
disseminates warnings.

normal earthquake: An earthquake caused by slip along a
sloping fault where the rock above the fault moves
downwards relative to the rock below.

Pacific Disaster Center (PDC): An information processing
center to support emergency

managers in the Pacific region. Funded by the U.S.
Department of Defense.

PTWC: Pacific Tsunami Warning Center. Originally
established in 1948 as the SSWWS, located in Ewa Beach
near Honolulu. Responsible for issuing warnings to
Hawaii, to U.S. interests in the Pacific other than the west
coast and Alaska, and to countries located throughout the
Pacific.

period: The length of time between two successive peaks or
troughs. May vary due to complexinterference of waves.
Tsunami periods generally range from 5 to 60 minutes.

runup: Maximum height of the water onshore observed
above a reference sea level. Usually measured at the
horizontal inundation limit.



seiche: A standing wave oscillating in a partially or fully
enclosed body of water. May be initiated by long period
seismic waves, wind and water waves, or a tsunami.

strike-slip earthquake: An earthquake caused by
horizontal slip along a fault.

SSWWS: Seismic Sea Wave Warning System, the original
tsunami warning center established in 1948 after the April
1, 1946 tsunami killed 159 in Hawaii.

teletsunami: Source of the tsunami more than 1000 km
away from area of interest. Also called a distant-source or
far-field tsunami.

THRUST: The project for Tsunami Hazard Reduction
Using System Technology, sponsored by the Office for
U.S. Foreign Disaster Assistance/Agency for International
Development. A comprehensive program to mitigate
tsunami hazards in developing countries.

thrust earthquake: An earthquake caused by slip along a
gently sloping fault where the rock above the fault is
pushed upwards relative to the rock below. The most
common type of earthquake source of damaging tsunamis.

tidal wave: Common term for tsunami used in older
literature, historical descriptions and popular accounts.
Tides, caused by the gravitational attractions of the sun
and moon, may increase or decrease the impact of a
tsunami, but have nothing to do with their generation or
propagation. However, most tsunamis (initially) give the
appearance of a fast-rising tide or fast-ebbing as they
approach shore and only rarely as a near-vertical wall of
water.

TIME: The Center for the Tsunami Inundation Mapping
Effort, to assist the Pacific states in developing tsunami
inundation maps.

travel time: Time (usually measured in hours and tenths of
hours) that it took the tsunami to travel from the source to
a particular location.

tsunami: A Japanese term derived from the characters "tsu"
meaning harbor and "nami" meaning wave. Now

generally accepted by the international scientific
community to describe a series of travelling waves in
water produced by the displacement of the sea floor
associated with submarine earthquakes, volcanic
eruptions, or landslides.

tsunami earthquake: A tsunamigenic earthquake which
produces a much larger tsunami than expected for its
magnitude.

tsunamigenic earthquake: Any earthquake which
produces a measureable tsunami.

tsunami magnitude: A number which characterizes the
strength of a tsunami based on the tsunami wave
amplitudes. Several different tsunami magnitude
determination methods have been proposed.

TWS: Tsunami Warning System, organization of 26 Pacific
Member States which coordinates international
monitoring and warning dissemination. Operates through
ICG/ITSU

USNSN: United States National Seismic Network, operated
by the USGS. Monitors, in real-time, magnitude (M)>5
earthquake activity worldwide and M>3 in
conterminousUS.UTCUniversal Coordinated Time,
international common time system, formerly GMT
(Greenwich Mean Time).

UTC: Universal Coordinated Time, international common
time system (formerly GMT, Greenwich Mean Time).

WC/ATWC: West Coast/ Alaska Tsunami Warning Center,
established in 1967 originally to issue warnings to Alaska
of local tsunami events. WC/ATWC is now responsible
for issuing warnings for any event likely to impact either
Alaska, the west coast of the US, or the Pacificcoast of
Canada.

WCM: Warning Coordination Meteorologist, regional
weather service person responsible for providing
information on the tsunami warning system to local
agencies.
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NOAA WEATHER RADIO
from: NOAA/National Weather Service
(downloaded from http://www.nws.noaa.gov/nwr/nwrtrans.htm)

Some coastal communities have installed warning sirens to alert their citizens and visitors to tsunami threats. Not only
Emergency Managers, but the coastal citizenry should also be aware of NOAA’s Weather Radio, which, in addition to
broadcasting local weather information 24 hours a day, provides warnings about natural disasters. Regular radios do not
receive NOAA Weather Radio signals; you must have a radio capable of receiving VHF between 162.400 and 162.550 MHz.

You can also get radios which detect a special signal and notify listeners when an alert has been issued. NOAA Weather
Radios will issue the all-clear notification after a tsunami to tell residents when it is safe to return to their homes, making a
Weather Radio an important part of anyone’s disaster preparedness kit.

ALASKA

NWR TRANSMITTER... AK CALL FREQ MHZ WATTS NWS PROGRAMMING OFFICE
ANCHORAGE AK KEC43 162.550 125 ANCHORAGE, AK
CORDOVA AK WXJ79 162.400 500 VALDEZ, AK
CRAIG AK WXJ26A 162.475 125 ANNETTE, AK
FAIRBANKS AK WXJ81 162.550 500 FAIRBANKS, AK
HAINES AK WXM97  162.400 100 JUNEAU, AK
HOMER AK WXJ24 162.400 800 ANCHORAGE, AK
JUNEAU AK WXIJ25 162.550 500 JUNEAU, AK
KETCHIKAN AK WXJ26 162.550 500 ANNETTE, AK
KODIAK AK WXJ78 162.550 100 KODIAK, AK
NOME AK WXJ62 162.550 500 NOME, AK
SEWARD AK KEC81 162.550 330 ANCHORAGE, AK
SITKA AK WXJ80 162.550 200 JUNEAU, AK
SOLDOTNA AK WWG39  162.475 300 ANCHORAGE, AK
VALDEZ AK WXJ63 162.550 500 VALDEZ, AK
WRANGELL AK WXJ83 162.400 750 JUNEAU, AK
YAKUTAT AK WXK69 162.400 1000 YAKUTAT, AK
CALIFORNIA

NWR TRANSMITTER....CA CALL FREQ MHZ WATTS NWS PROGRAMMING OFFICE
BAKERSFIELD CA WXLZ89 162.550 100 SAN JOAQUIN
COACHELLA CA KIG78 162.400 100 SAN DIEGO, CA
EUREKA CA KEC82 162.400 330 EUREKA, CA
FRESNO CA KIH62 162.400 30 SAN JOAQUIN
GRASS VALLEY CA WWF67 162.400 100 SACRAMENTO, CA
LOS ANGELES CA KWO37 162.550 500 LOS ANGELES, CA
MONTEREY CA KEC49 162.550 100 SAN FRANCISCO
MONTEREY MARINE CA WWF64 162.450 100 SAN FRANCISCO
PT. ARENA/UKIAH CA KIH30 162.550 500 EUREKA, CA
REDDING CA WXLS8S8 162.550 100 SACRAMENTO, CA
SACRAMENTO CA KEC57 162.550 330 SACRAMENTO, CA
SAN DIEGO CA KEC62 162.400 330 SAN DIEGO, CA
SAN FRANCISCO CA KHB49 162.400 500 SAN FRANCISCO
SAN LUIS OBISPO CA KIH31 162.550 330 LOS ANGELES, CA
SANTA ANA CA WWG21 162.450 100 SAN DIEGO, CA

S. BARBARA MARINE CA WWF62 162.475 100 LOS ANGELES, CA
SANTA BARBARA CA KIH34 162.400 330 LOS ANGELES, CA
GUAM

NWR TRANSMITTER.....GU CALL FREQ MHZ WATTS NWS PROGRAMMING OFFICE
GUAM (Nimitz Hill) GU WXMSS5 162.400 375 GUAM, GU
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HAWAII

NWR TRANSMITTER... HI CALL FREQ MHZ WATTS NWS PROGRAMMING OFFICE
HAWAII (KULANI CONE) HI KBA99 162.550 1000 HONOLULU, HI

HAWAII (SOUTH POINT) HI WWQG27 162.550 150 HONOLULU, HI

KANEOHE HI WWH21 162.400 1000 HONOLULU, HI

KAUAI (KOKEE) HI KBA99 162.400 1000 HONOLULU, HI

MAUI (MT. HALEAKALA) HI KBA99 162.400 1000 HONOLULU, HI

OAHU (MT. KAALA) HI KBA99 162.550 1000 HONOLULU, HI

OAHU KAI (HAWAII KAI) HI WWEF39 162.400 10 HONOLULU, HI

OREGON

NWR TRANSMITTER.. OR CALL FREQMHZ WATTS NWS PROGRAMMING OFFICE
ASTORIA OR KEC91 162.400 100 PORTLAND, OR
BEND/REDMOND OR WWF80 162.500 120 PENDLETON, OR
BROOKINGS OR KIH37 162.550 500 EUREKA, CA

COOS BAY OR KIH32 162.400 330 MEDFORD, OR

EUGENE OR KEC42 162.400 100 PORTLAND, OR

KLAMATH FALLS OR WXL97 162.550 100 MEDFORD, OR

MEDFORD OR WXL85 162.400 330 MEDFORD, OR

MT. ASHLAND OR WWEF97 162.475 100 MEDFORD, OR

NEHALEM OR WWF9%4 162.425 25 PORTLAND, OR

NEWPORT OR KIH33 162.550 100 PORTLAND, OR
PENDLETON OR WXL95 162.400 330 PENDLETON, OR
PORTLAND OR KIG98 162.550 330 PORTLAND, OR
ROSEBURG OR WXL98 162.550 100 MEDFORD, OR

SALEM OR WXL96 162.475 100 PORTLAND, OR
TILLAMOOK OR WWF95 162.475 25 PORTLAND, OR
UMATILLLA OR WWF57 162.500 100 PENDLETON, OR
WASHINGTON

NWR TRANSMITTER.. WA CALL FREQ MHZ WATTS NWS PROGRAMMING OFFICE
NEAH BAY WA KIH36 162.550 330 SEATTLE/TACOMA,WA
OKANAGAN (Tunk Mt.) WA WWF49  162.525 50 SPOKANE, WA
OLYMPIA WA WXM62  162.475 100 SEATTLE/TACOMA,WA
PORT ANGELES marine WA WWG24  162.425 90 SEATTLE/TACOMA,WA
RICHLAND WA WWF56  162.450 100 PENDLETON, OR
SEATTLE WA KHB60 162.550 330 SEATTLE/TACOMA,WA
SPOKANE WA WXL86 162.400 100 SPOKANE, WA
WENATCHEE WA WXM48  162.475 100 SPOKANE, WA
YAKIMA WA KIG75 162.550 300 PENDLETON, OR

GLOSSARY TERMS: (NOAA Weather Radio tells its listeners when weather Watches and Warnings have been issued.)
WATCH---conditions are such that a weather event or natural disaster is possible.
WARNING---issued when a weather condition or natural disaster is imminent or occurring.

Another source of information about emergency communications is found online
(http://hoshi.cic.sfu.ca/~anderson/topics/emcom/emcoms.html). This webpage offers many links to international, Canadian,
British, and American organizations concerned with secure and reliable emergency communications to aid with disaster
mitigation, warning, and recovery. The website also gives information about emergency information networks, emergency
notification systems, online discussion groups, reference materials, and amateur radio.

In addition to NOAA’s Weather Radio, there is also EMWIN, Emergency Managers Weather Information Network,
headquartered in West Palm Beach, Florida, operated by the National Weather Service. EMWIN data comes from Weather
Service Offices, National Meteorological Center, and GOES satellites. The service also includes tsunami warnings.
WeatherNode software is needed to receive this weather reporting.
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NEW REPORTS ON TSUNAMI MITIGATION
January 1 through January 31, 1999

Note: Loans or photocopies of these materials are available FREE to participants in the Tsulnfo Program.
(See page 2 or ordering information)

Beaulieu, J. D., 1999, Tsunami legislation and risk reduction
efforts in Oregon: Western States Seismic Policy Council
[downloaded 1/13/99 from
http://vishnu.glg.nau.edu/wsspc/tsunamilaw.html], 3 p.

Index terms:OREGON / TSUNAMIS -
MITIGATION/GEOLOGIC HAZARDS - LAWS AND
LEGISLATION

Bernard, E. N.; Behn, R. R.; Hebenstreit, G. T.; Gonzalez, F. 1;
Krumpe, P.; Lander, J. F.; Lorca, E.; McManamon, P. M.;
Milburn, H. B., 1988, On mitigating rapid onset natural
disasters--Project THRUST (tsunami hazards reduction utilizing
systems technology): Eos (American Geophysical Union
Transactions), 69, no. 24, p. 649, 651, 659-661.

Index terms:-- / TSUNAMIS - WARNING
SYSTEMS/EMERGENCY RESPONSE

El-Sabh, M. L., 1995, The role of public education and awareness
in tsunami hazard management. /n Tsuchiya, Yoshito; Shuto,
Nobuo, editors, Tsunami--Progress in prediction, disaster
prevention and warning: Kluwer Academic Publishers Advances
in Natural and Technological Hazards Research, v. 4, p. 277-285.
Index terms:-- / TSUNAMIS - SOCIAL
ASPECTS/TSUNAMIS - MITIGATION/PUBLIC EDUCATION

Hebenstreit, G. T., editor, 1997, Perspectives on tsunami hazard
reduction--Observations, theory and planning: Kluwer Academic
Publishers Advances in Natural and Technological Hazards
Research, v. 9, 218 p.
Index terms: / TSUNAMIS - MITIGATION
Includes:

Bernard, E. N., 1997, Reducing tsunami hazards along U.S.
coastlines, p. 189-203.

Gusiakov, V. K.; Marchuk, An. G.; Osipova, A. V., 1997, Expert
tsunami database for the Pacific--Motivation, design, and
proof-of-concept demonstration. p. 21-34.

Hebentreit, G. T., 1997, A long-term perspective. p. 205-214.

Iwasaki, S. E.; Eguchi, T.; Fujinawa, Y.; Fujita, E.; Watabe, 1.;

Fukuyama, E.; Fujiwara, H.; Hishiki, K., 1997, Precise tsunami
observation system in deep ocean by an ocean bottom cable
network for the prediction of earthquakes and tsunamis. p. 47-66

Johnson, J. M.; Satake, Kenji, 1997, Asperity distribution of

Alaskan-Aleutian earthquakes--Implications for seismic and

tsunami hazards. p. 67-81.

Maramai, Alessandra; Tinti, Stefano, 1997, Coastal effects and
damage due to the 3rd June, 1994 Java tsunami. p. 1-20.

McGehee, D. D.; McKinney, J. P., 1997, Tsunami detection and
warning capability using nearshore submerged pressure

transducers--Case study of the 4 October 1994 Shikotan tsunami.
p. 133-143.

Mofjeld, H. O.; Gonzalez, F. I.; Newman, J. C., 1997, Short-term
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forecasts of inundation during teletsunamis in the eastern north
Pacific Ocean. p. 145-155.

Preuss, Jane, 1997, Local responses to the October 4, 1994
tsunami warning--Washington, Oregon, California. p. 35-45.

Satake, Kenji; Tanioka, Yuichiro, 1997, Inverse and forward
modeling of the 1993 Hokkaido tsunami. p. 99-113.

Shuto, Nobuo, 1997, A natural warning of tsunami arrival. p.
157-173.

Tatehata, Hidee, 1997, The new tsunami warning system of the
Japan Meteorological Agency. p. 175-188.

Tinti, Stefano; Piatanese, Alessio; Maramai, Alessandra, 1997,
Numerical simulations of the 1627 Gargano tsunami (southern
Italy) to locate the earthquake source. p. 115-131.

Hennig, L. M., compiler and editor, 1990, The natural hazards data
resources directory--A resource for the disaster and hazard
management community of practitioners and research scholars:
U.S. National Geophysical Data Center Key to Geophysical
Records Documentation 23; University of Colorado Natural
Hazards Research and Applications.

Index terms: / GEOLOGIC HAZARDS - MITIGATION -
DIRECTORIES

Kawaguchi, T.; Itoh, S.; Takeuchi, H., 1995, Case studies of
tsunami countermeasure considering coastal environment. /n
Tsuchiya, Yoshito; Shuto, Nobuo, editors, Tsunami--Progress in
prediction, disaster prevention and warning: Kluwer Academic
Publishers Advances in Natural and Technological Hazards
Research, v. 4, p. 249-262.

Index terms:JAPAN - OWATE PREFECTURE / TSUNAMIS -
MITIGATION - SEA WALLS AND LEVEES

Kuroiwa, J., 1995, Tsunami studies and their application to Peru's
socio-economic development and emergency planning. /n
Tsuchiya, Yoshito; Shuto, Nobuo, editors, Tsunami--Progress in
prediction, disaster prevention and warning: Kluwer Academic
Publishers Advances in Natural and Technological Hazards
Research, v. 4, p. 323-336.

Index terms:PERU / TSUNAMIS - SOCIAL
ASPECTS/TSUNAMIS - MITIGATION

Okazaki, S.; Shibata, K.; Shuto, Nobuo, 1995, A road management
approach for tsunami disaster planning. /n Tsuchiya, Yoshito;
Shuto, Nobuo, editors, Tsunami--Progress in prediction, disaster
prevention and warning: Kluwer Academic Publishers Advances
in Natural and Technological Hazards Research, v. 4, p. 223-234.

Index terms:JAPAN - SANRIKU AREA / TSUNAMIS -
MITIGATION - SEA WALLS/TSUNAMIS - PLANNING AND
POLICY/EMERGENCY RESPONSE/EVACUATION
ROUTES/ENGINEERING GEOLOGY - ROADS AND
BRIDGES



TSUNAMI VIDEOS
Note: Loans or copies of these materials are available FREE to participants in the Tsulnfo Program.
(See page 2 or ordering information)

Cannon Beach Rural Fire Protection District, 1994, Community Index terms:-- / VOLCANIC HAZARDS/LAHARS AND
Warning System (COWS)--Explanation of why the system, why MUDFLOWS/VOLCANO-INDUCED TSUNAMIS/VOLCANO-
this particular system, and the viewing of a regular audible public INDUCED LANDSLIDES/VOLCANIC ASH

test: Cannon Beach Rural Fire Protection District, 1 video cassette,

21 min. International Tsunami Information Center, 1995, [Tsunami and

Index terms:OREGON - CANNON BEACH / TSUNAMIS - earthquake video]: Oregon Department of Geology and Mineral
WARNING SYSTEMS Industries, 1 videocassette, 60 min.

Index terms: / TSUNAMIS/EARTHQUAKES AND
Creative Arts Studio, Inc., 1970?, The Alaska earthquake, 1964: SEISMOLOGY
U.S. Geological Survey, 1 videocassette, 20 min. Includes:

Index terms:ALASKA - ANCHORAGE AREA / International Tsunami Information Center, 1995, Tsunami--How
EARTHQUAKES AND SEISMOLOGY - EVENT occur!? How protect!? Learning from Japan's tsunami
1964/TSUNAMIS - EVENT 1964 disasters. 13 min.

NHK JOHO Network, 1995, Learning from earthquakes--
International Association of Volcanology and Chemistry of Earthquake disaster countermeasures in big cities. 44 min.
Earth's Interior, 1995, Understanding volcanic hazards: Inter- Quagex '94; Oregon Graduate Institute of Science and
national Association of Volcanology and Chemistry of Earth's Technology, 1995, Computer modeling of alternative source
Interior, 1 videocassette, 25 min. scenaries. 5 min.
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OTHER NEW REPORTS ABOUT TSUNAMIS
Note: Loans or photocopies of these materials are available FREE to participants in the Tsulnfo Program.
(See page 2 or ordering information)

Abe, Katsuyuki, 1995, Estimate of tsunami run-up heights from
earthquake magnitudes. /n Tsuchiya, Yoshito; Shuto, Nobuo,
editors, Tsunami--Progress in prediction, disaster prevention and
warning: Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 21-35.

Index terms: / TSUNAMIS - RUN-UP/TSUNAMIS - MATH
MODELS

Barlow, D. P., 1995, Tsunami--Annotated bibliography, Version 5:

British Columbia Environment, 37 p. [downloaded 12/15/98 from
http://wtrwww.env.gov.bc.ca/wat/fpm/anotsu.html].

Index terms:BRITISH
COLUMBIA/WASHINGTON/OREGON/CALIFORNIA/ALASK
A/HAWAII/INTERNATIONAL / TSUNAMIS -
BIBLIOGRAPHY

Bernard, E. N., 1995, Tsunami '93--IUGG/IOC International

Tsunami Symposium (Sixteenth International Tsunami

Symposium)--Opening address. /n Tsuchiya, Yoshito; Shuto,

Nobuo, editors, Tsunami--Progress in prediction, disaster

prevention and warning: Kluwer Academic Publishers Advances

in Natural and Technological Hazards Research, v. 4, p. xi-xiii.
Index terms:-- / TSUNAMIS

Bilbo, D. L., 1998, The extension agent's handbook for emergency
preparation and response: Texas A & M University [downloaded
12/22/98 from
http://archnt2.tamu.edu/dbilbo/Taex%20Emergency/handbook/].

Index terms: / EMERGENCY PREPAREDNESS -
HANDBOOKS, MANUALS, ETC./EMERGENCY
MANAGEMENT

Borerro, Jose; Ortiz, Modesto; Titov, Vasily; Synolakis, C. E.,
1997, Mexican earthquake generates tsunami, new data, and
unusual photos: Earth in Space, v. 9, no. 7, p. 5-8. [downloaded
1/20/99 from http://www.agu.org/sci_soc/eisborerro.html].
Index terms:MEXICO / EARTHQUAKES AND
SEISMOLOGY - EVENT 1995/TSUNAMIS - EVENT 1995

Briggs, M. J.; Synolakis, C. E.; Harkins, G. S.; Hughes, S. T.,
1995, Large scale three-dimensional laboratory measurements of
tsunami inundataion. /n Tsuchiya, Yoshito; Shuto, Nobuo, editors,
Tsunami--Progress in prediction, disaster prevention and warning:
Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 129-149.

Index terms: / TSUNAMIS - MATH MODELS

Burby, R. J.; Bollens, S. A.; Holloway, J. M.; Kaiser, E. J.;
Mullan, David; Sheaffer, J. R., 1988, Cities under water--A
comparative evaluation of ten cities' efforts to manage floodplain
land use: University of Colorado Institute of Behavioral Science
Program on Environment and Behabior Monograph 47, 250 p.

Index terms:GEORGIA - SAVANNAH/MISSOURI - CAPE
GIRARDEAU/OHIO - TOLEDO/OKLAHOMA -
TULSA/NEBRASKA - OMAHA/NEW JERSEY -
WAYNE/COLORADO - ARVADA/NORTH DAKOTA -
FARGO / FLOODS AND FLOOD HAZARDS/LAND USE
PLANNING
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Carrier, G. F., 1995, On-shelf tsunami generation and coastal
propagation. /n Tsuchiya, Yoshito; Shuto, Nobuo, editors,
Tsunami--Progress in prediction, disaster prevention and warning:
Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 1-20.

Index terms:-- / TSUNAMIS - MATH MODELS

Chung, J. Y.; Kim, S. D.; Ivanov, V. V., 1995, Tsunami wave
hindcasting in the Japan Sea. /n Tsuchiya, Yoshito; Shuto, Nobuo,
editors, Tsunami--Progress in prediction, disaster prevention and
warning: Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 85-98.

Index terms:JAPAN - JAPAN SEA / TSUNAMIS - MATH
MODELS

Gonzalez, F. 1.; Bernard, E. M.; Satake, Kenji, 1995, The Cape
Mendocino tsunami, 25 April 1992. In Tsuchiya, Yoshito; Shuto,
Nobuo, editors, Tsunami--Progress in prediction, disaster
prevention and warning: Kluwer Academic Publishers Advances
in Natural and Technological Hazards Research, v. 4, p. 151-158.

Index terms:CALIFORNIA - CAPE MENDOCINO /
TSUNAMIS - EVENT 19192

Gonzalez, F. 1.; Bernard, E. N., 1992, The Cape Mendocino
tsunami: Earthquakes and Volcanoes, v. 23, no. 3, p. 135-138.

Index terms:CALIFORNIA - CAPE
MENDOCINO/CASCADIA SUBDUCTION ZONE / TSUNAMIS
- EVENT 1992/EARTHQUAKES AND SEIMOLOGY - EVENT
1992

Hata, H.; Yamamoto, M.; Nakayama, A.; Takeuchi, T.;
Yamamoto, J., 1995, Hydraulic phenomena and tsunami damages
in fishing ports--A case study of the Nihonkai-Chubu earthquake
tsunami. /n Tsuchiya, Yoshito; Shuto, Nobuo, editors,
Tsunami--Progress in prediction, disaster prevention and warning:
Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 235-247.

Index terms:JAPAN - NIHONKAI-CHUBU AREA /
TSUNAMIS - EVENT 1993/ENGINEERING GEOLOGY - PORT
FACILITIES

Henry, R. F.; Murty, T. S., 1995, Isnumai amplification due to
resonance in Alberni Inlet--Normal modes. /n Tsuchiya, Yoshito;
Shuto, Nobuo, editors, Tsunami--Progress in prediction, disaster
prevention and warning: Kluwer Academic Publishers Advances
in Natural and Technological Hazards Research, v. 4, p. 117-128.
Index terms:BRITISH COLUMBIA - VANCOUVER ISLAND
- ALBERNI INLET / TSUNAMIS -
AMPLIFICATION/TSUNAMIS - EVENT 1964

Johnson, J. M.; Satake, Kenji, 1995, Source parameters of the
1957 Aleutian and 1938 Alaskan earthquakes from tsunami
waveforms. /n Tsuchiya, Yoshito; Shuto, Nobuo, editors,
Tsunami--Progress in prediction, disaster prevention and warning:
Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 71-84.

Index terms:ALASKA / TSUNAMIS - EVENTS 1938,



1957/EARTHQUAKES AND SEISMOLOGY -
TSUNAMIGENIC - MATH MODELS

Kawata, Y.; Tsuji, Yoshinobu; Syansudin, A. F.; Sunarjo;
Satsuyama, M.; Matsutomi, H.; Imamura, F.; Takahashi, T., 1995,
Response of residents at the moment of tsunamis--The 1992 Flores
Island earthquake tsunami, Indonesia. /n Tsuchiya, Yoshito; Shuto,
Nobuo, editors, Tsunami--Progress in prediction, disaster
prevention and warning: Kluwer Academic Publishers Advances
in Natural and Technological Hazards Research, v. 4, p. 173-185.

Index terms:INDONESIA - FLORES ISLAND / TSUNAMIS -
EVENT 1992/TSUNAMIS - SOCIAL ASPECTS

Kovach, R. L., 1995, Earth's fury--An introduction to natural
hazards and disasters: Prentice Hall, 214 p.

Index terms:-- / GEOLOGIC HAZARDS/EARTHQUAKES
AND SEISMOLOGY/TSUNAMIS/LANDSLIDES AND SLOPE
STABILITY/VOLCANISM

Lander, J. F., 1995, Alaskan tsunamis revisited. /n Tsuchiya,
Yoshito; Shuto, Nobuo, editors, Tsunami--Progress in prediction,
disaster prevention and warning: Kluwer Academic Publishers
Advances in Natural and Technological Hazards Research, v. 4, p.
159-172.

Index terms:ALASKA / TSUNAMIS - CATALOGS

Liu, P. L. F.; Cho, Y. S.; Yoon, S. B.; Sea, S. N., 1995, Numerical
simulations of the 1960 Chilean tsunami propagation and
inundation at Hilo, Hawaii. /n Tsuchiya, Yoshito; Shuto, Nobuo,
editors, Tsunami--Progress in prediction, disaster prevention and
warning: Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 99-115.

Index terms:CHILE (SOURCE)/HAWAII - HILO HARBOR
(IMPACTED) / TSUNAMIS - EVENT 1960/TSUNAMIS -
MATH MODELS

Murakami, H.; Itoh, S.; Hiraiwa, Y.; Shimada, T., 1995,
Re-examination of historical tsunamis in Shikoku Island, Japan. /n
Tsuchiya, Yoshito; Shuto, Nobuo, editors, Tsunami--Progress in
prediction, disaster prevention and warning: Kluwer Academic
Publishers Advances in Natural and Technological Hazards
Research, v. 4, p. 197-210.

Index terms:JAPAN - SHIKOKU ISLAND / TSUNAMIS -
EVENTS 1605, 1707, 1854

Nakata, T.; Kawana, T., 1995, Historical and prehistorical large
tsunamis in the southern Ryukyus, Japan. /n Tsuchiya, Yoshito;
Shuto, Nobuo, editors, Tsunami--Progress in prediction, disaster
prevention and warning: Kluwer Academic Publishers Advances
in Natural and Technological Hazards Research, v. 4, p. 211-221.

Index terms:JAPAN - SOUTHERN RYUKYUS / TSUNAMIS
- EVENTS 1771, 600 YBP, 100 YBP, 200 YBP

Okada, M., 1995, Tsunami observation by ocean bottom pressure
gauge. In Tsuchiya, Yoshito; Shuto, Nobuo, editors,
Tsunami--Progress in prediction, disaster prevention and warning:
Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 287-303.

Index terms:JAPAN / TSUNAMIS -
INSTRUMENTATION/TSUNAMIS - WARNING SYSTEMS

Okal, E. A.; Piatanesi, Alessio; Heinrich, Philippe, 1999, Tsunami
detection by satellite altimetry: Journal of Geophysical Research,
v. 104, no. B1, p. 599-615.

Index terms:-- / TSUNAMIS - REMOTE SENSING -
SATELLITE IMAGERY

Shi, S.; Dawson, A. G.; Smith, D. E., 1995, Geomorphological
impact of the Flores tsunami of 12th December, 1992. In Tsuchiya,
Yoshito; Shuto, Nobuo, editors, Tsunami--Progress in prediction,
disaster prevention and warning: Kluwer Academic Publishers
Advances in Natural and Technological Hazards Research, v. 4, p.
187-195.

Index terms:INDONESIA - FLORES ISLAND / TSUNAMIS -
EVENT 1992

Shuto, Nobuo, 1995, Tsunami, disasters and defence works in case
of the 1993 Hokkaido-Oki earthquake tsunami. /n Tsuchiya,
Yoshito; Shuto, Nobuo, editors, Tsunami--Progress in prediction,
disaster prevention and warning: Kluwer Academic Publishers
Advances in Natural and Technological Hazards Research, v. 4, p.
263-276.

Index terms:JAPAN - HOKKAIDO-OKI AREA/JAPAN -
OKUSHIRI ISLAND / TSUNAMIS - EVENT 1993

Shuto, Nobuo; Chida, K.; Imamura, F., 1995, Generation
mechanism of the first wave of the 1983 Nihonkai-Chubu
earthquake tsunami. /n Tsuchiya, Yoshito; Shuto, Nobuo, editors,
Tsunami--Progress in prediction, disaster prevention and warning:
Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 37-53.

Index terms:JAPAN - NIHONKAI-CHUBU / TSUNAMIS -
EVENT 1983/TSUNAMIS - MATH MODELS

Solis, G. Y.; Hightower, H. G.; Sussex, Jim; Kawaguchi, June,
1996, Disaster debris management; Final report: Emergency
Preparedness Canada [downloaded 1/4/99 from
http://www.epc-pcc.ge.ca/pub/manuals/en_debris.html].

Index terms: / EMERGENCY MANAGEMENT -
HANDBOOKS, MANUALS, ETC./ENGINEERING GEOLOGY
- WASTE DIPOSAL

Tsuchiya, Yoshito, 1995, Opening address by co-chairman,
Executive Committee. /n Tsuchiya, Yoshito; Shuto, Nobuo,
editors, Tsunami--Progress in prediction, disaster prevention and
warning: Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. xv-xvi.

Index terms:-- / TSUNAMIS

Tsuchiya, Yoshito; Shuto, Nobuo, editors, 1995, Preface. In
Tsuchiya, Yoshito; Shuto, Nobuo, editors, Tsunami--Progress in
prediction, disaster prevention and warning: Kluwer Academic
Publishers Advances in Natural and Technological Hazards
Research, v. 4, p. ix.

Index terms:-- / TSUNAMIS

U.S. Federal Emergency Management Agency, 1998, Home-
wner's guide to retrofitting--Six ways to protect your house from
flooding: U.S. Federal Emergency Management Agency, 177 p.

Index terms:UNITED STATES / FLOODS AND FLOOD
HAZARDS/BUILDINGS AND BUILDING STANDARDS -
RETROFITTING
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U.S. Geological Survey, 1999, Native American legends in the
Pacific Northwest: U.S. Geological Survey [downloaded from
http://walrus.wr.usgs.gov/docs/projects/cascadia/tsunami/NAlegen
ds.html].

Index terms:WASHINGTON / EARTHQUAKES AND
SEISMOLOGY - POPULAR WORKS/TSUNAMIS - POPULAR
WORKS/HISTORY AND ARCHAEOLOGY - NATIVE
AMERICANS

U.S. Geological Survey, 1999, Earthquake source parameters and
potential local tsunamis in Cascadia: U.S. Geological Survey
[downloaded 1/20/99 from http://walrus.wr.usgs/gov/docs/
projects/cascadia/tsunami/search.html].

Index terms:CASCADIA SUBDUCTION ZONE/WASHING-
ON/OREGON/CALIFORNIA / EARTHQUAKES AND
SEISMOLOGY/TSUNAMIS

Uchiike, H.; Hosono, K., 1995, Japan tsunami warning system--
resent status and future plan. /n Tsuchiya, Yoshito; Shuto, Nobuo,
editors, Tsunami--Progress in prediction, disaster prevention and
warning: Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 305-322.

Index terms:JAPAN / TSUNAMIS - WARNING SYSTEMS

Walker, Daniel A., 1994, Tsunami facts: University of Hawaii
School of Ocean and Earth Science and Technology SOEST
Technical Report 94-03, 93 p.

Index terms:HAWAIL / TSUNAMIS/POPULAR WORKS

Yalciner, A. C.; Kuran, U.; Akyarli, A.; Imamura, F., 1995, An
investigation on the propagation of tsunamis in the Aegean Sea by
mathematical modeling. /n Tsuchiya, Yoshito; Shuto, Nobuo,
editors, Tsunami--Progress in prediction, disaster prevention and
warning: Kluwer Academic Publishers Advances in Natural and
Technological Hazards Research, v. 4, p. 55-70.

Index terms:AEGEAN SEA/GREECE/TURKEY / TSUNAMIS
- MATH MODELS

Yamashitya, T.; Takabayashi, T.; Tsuchiya, Yoshito, 1997,
Numerical simulation of 1993 July 12 tsunami near Hokkaido--Its
propagation and flooding onto Aonae district, Okushiri Island. /n
Hebenstreit, G. T., editor, Perspectives on tsunami hazard
reduction--Observations, theory and planning: Kluwer Academic
Publishers Advances in Natural and Technological Hazards
Research, v. 9, p. 83-97

Index terms:JAPAN - HOKKAIDO/JAPAN - OKUSHIRI
ISLAND / TSUNAMIS - EVENT 1993/TSUNAMIS - MATH
MODELS

Yeats, R. S., 1998, Living with earthquakes in the Pacific
Northwest: Oregon State University Press, 309 p.

Index terms:WASHINGTON/OREGON/BRITISH
COLUMBIA/CALIFORNIA, NORTHERN/CASCADIA
SUBDUCTION ZONE / EARTHQUAKES AND
SEISMOLOGY/TSUNAMIS

TSUNAMI INUNDATION MAPPING

The tsunami inundation mapping is in progress. Contact these members of the National Tsunami Hazard Mitigation
Program Steering Group for the status of the mapping in your state.

Alaska

Gary R. Brown

Alaska Division of Emergency Services

P.O. Box 5750, Suite B-210

Bldg 49000

Fort Richardson, AK 99505-5750
phone: 907/438-7036; fax:907/428-7009
e-mail: gary brown@ak-prepared.com

California

Lori Dengler

Department of Geology

Humboldt State University

#1 Harpst Street

Arcata, CA 95521
phone: 707/826-3115; fax: 707/826-5241
e-mail: lad1 @axe.humboldt.edu

Hawaii
Augustine S. Furumoto
349 Kekupua St.
Honolulu, HI 96825

phone: 808/395-1485; fax: 808/396-1838
e-mail: gusf@hgea.org

Oregon
Donald Hull
Oregon Department of Geology and Mineral Industries
800 N.E. Oregon Street, #28
Suite 965
Portland, OR 97232
phone: 503/731-4100; fax: 503/7311-4066
e-mail:don.hull@state.or.us

Washington
Timothy Walsh
Washington Department of Natural Resources
Division of Geology and Earth Resources
P.O. Box 47007
Olympia, WA 98504-7007
phone: 360/902-1432; fax: 360/90-21785
e-mail: tim.walsh@wadnr.gov

New Participants

16 Tsulnfo Alert, vol. 1, no. 2, February 1999



Cliff Hay, Chief

Jefferson County Fire District 7
2503 Clearwater Road

Forks, WA 98331

David Morris, Superintendent
Olympic National Park

600 East Park

Port Angeles, WA 98362

Bill Rohde, Ranger
Kalaloch Ranger Station
156954 Highway 101
Forks, WA 98331

Jake Evans, Police Chief
Port Townsend Police Dept.
607 Water Street

Port Townsend, WA 98368

Joe Renteria

Dept Natural Resources
P.O. Box 445

Forks, WA 98331

Klara Fabry, Director
Jefterson Co. Public Works
P.O. Box 1220

Port Townsend, WA 98368

Kathy Lorton, Superintendent
Queets-Clearwater School
146000 Highway 101

Forks, WA 98331

Hoh Tribal Police
2294 Lower Hoh Road
Forks, WA 98331

Lionel Ahdunko, Chief
Neah Bay Tribal Police
P.O. Box 192

Neah Bay, WA 98357

Ken Lewis, Chief

LaPush Police Department
P.O. Box 248

LaPush, WA 98350

Larry Nickey

Olympic National Park
600 East Park Avenue
Port Angeles, WA 98362

Mike Wilson, Police Chief

Emergency Management Director

City of Ocean Shores
P.O. Box 100

Ocean Shores, WA 98569
phone: 360/289-3331
fax: 360/289-3333

Chief Dean Johnny
Police Department
Quinault Indian Nation
P.O. Box 277

Taholah, WA 98587
phone: 360/276-4423
fax: 360/276-4135

Chief Lisa Hall

Fire Department
Quinault Indian Nation
P.O. Box 189

Taholah, WA 98587
phone: 360/276-8365
fax: 360/276-9832

Chief Steven Mitchell
Fire Department

City of Aberdeen

700 West Market
Aberdeen, WA 98520
phone: 360/532-1254
fax: 360/533-8136

Dave Cowardin, Fire Chief
City of Ocean Shores

P.O. Box 100

Ocean Shores, WA 98569
phone: 360/289-3611

fax: 360/289-3709

William Gibson, Police Chief
City of Westport

506 N. Montesano Street
Westport, W 98595

phone: 360/268-1242

fax: 360/268-1363

Bill Crowell, Fire Chief
City of Westport

P.O. Box 728

Westport, WA 98595
phone: 360/268-9235
fax: 360/268-1880

Del Pelan, Fire Chief
City of Hoquiam

625 8th Street
Hoquiam, WA 98550
phone: 360/532-3312
fax: 360/532-3340

Bill Wolfenbarger, Owner
KSww

P.O. Box 628

Raymond, WA 98577
phone: 360/942-5533
fax: 360/942-5587

e-mail: wolfenbarger@techline.com

George Stone, Captain

City of Aberdeen Fire Dept
700 West Market

Aberdeen, WA 98520
phone: 360/532-1254

fax: 360/533-8136

email: gstone@techline.com

Gary Flood, Safety Officer
Ocean Beach School District
1103 Pacific Highway No.
Long Beach, WA 98631
phone: 360/642-3242

fax: 360/642-1298

Doug Miller, Manager
Pacific Co. PUD

4th and Duryea
Raymond, WA 98577
phone: 360/942-2411
fax: 360/875-9388

John Dominoski, Owner
Stormweb Informtion Systems
2706 Pacific Avenue
Hoquiam, WA 98550

phone, fax: 360/533-0113
email: jstorm@techline.com

Nancey Olsen, Superintendent
Ocean Beach School District
P.O. Box 860

Ilwaco, WA 98624-0860
phone: 360/642-3739

fax: 2360/642-1298

Larry Chapman, Manager
Washington State Parks
P.O. Box 488

Ilwaco, WA 98624-0488
phone: 360/642-3078

fax: 360/642-4216

David Glasson, Asst. Administrator

City of Long Beach

P. 0. Box 310

Long Beach, WA 98631-0310
phone: 360/642-4421

fax: 360/642-8841

email: Ingbeach@willapabay.org

Bryan Harrison, Director

Pacific County Dept. of Community Dev.

P.O. Box 66

South Bend, WA 98586-0066
phone: 360/875-9356

fax: 360/875-9304
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Gene Dotson, Acting Supervisor
Dept of Transportation

305 12th Street

Raymond, WA 98577

phone: 360/942-2092

fax: 360/942-2677

Washington State Patrol Sergeant
5125 5th Street

Raymond, WA 98577

phone: 360/533-5707

fax: 360/942-3293

Mike Meno, Mayor

City of Ilwaco

P.O. Box 548

Ilwaco, WA 98624-0548
phone: 360/642-3145
fax: 360/642-3155

Daniel Johnson, Lieutenant
USCG, Cape D

P. O. Box 460

Ilwaco, WA 98624-0460
phone: 360/642-2384

Karl Heinicke, Major

City of South Bend

P.O. Drawer 9

South Bend, WA 98624-0009
phone: 360/875-5711

fax: 360/875-9447

Ed Norman

City of Raymond

230 Second Street
Raymond, WA 98577
Phone: 360/942-3451
Fax: 360/942-5616

Mark Anderson, Chief

Pacific Co. Fire Protection District #1
P.O. Box 386

Ocean Park, WA 98640-0386

phone: 360/665-4451

fax: 360/665-4909

email: pcfdmark@aol.com

Clara Hawks, Secretary
Bay Center Fire Dept
P.O. Box 343

Bay Center, WA 98527
phone: 360/875-6679

Doug Sandell, Chief
Naselle Fire Dept
P.O. Box 54

Naselle, WA 98638
phone: 360/484-3264

Brad Wilson, Chief
Chinook Fire Dept

P.O. Box 164

Chinook, WA 98614-0164
phone/fax: 360/777-8209

Wayne Karjala, Chief

Pacific County Fire District #5
3489 Smith Anderson Rd
Grayland, WA 98547

phone: 360/267-4076

Dana Anderson, Superintendent
Willapa Valley School Dist
P.O. Box 128

Mdnlo, WA 98561

phone: 360/942-5855

fax: 360/942-3216

Nick Johnson, Superintendent
South Bend School Dist.

P. O. Box 437

Sound Bend, WA 98586-0437
phone: 360/875-6041

fax: 360/875-6062

Robert Johnson, Superintendent

Naselle Grays River School Dist.

793 State Route 4
Naselle, WA 98638
phone: 360/484-7121
fax: 360/484-3191

Gay Somero, Manager

Pacific Co. Chapter,

American Red Cross

P.O. Box 133

Raymond, WA 98577

phone: 360/942-2007

fax: 360/942-2167

email: gsomero@willapabay.org

Mitch Delling, Superintendent
Raymond School Dist.

1016 Commercial

Raymond, WA 98577

Phone: 360/942-3415

Fax: 360/942-3416

Long Beach Ambulance Service

Dave Stephensen, Chief Paramedic

P.O. Box 537

Long Beach, WA 98631-0537
phone: 360/642-2099

fax: 360/642-8774

email: Ibas@willapabay.org
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North Pacific Co. Emergency Services
Kevin Miller, Chief Paramedic

212 Commrcial Street

Raymond, WA 98577

phone: 360/942-2442

fax: 360/942-2531

Dr. Stephen Bell
Ocean Beach Hospital
First and Fir

Ilwaco, WA 98624
phone: 360/642-3181
fax: 360/642-8070

Tim Russ, Director
Pacific Transit System
216 No. Second St.
Raymond, Wa 98577
Phone: 360/875-9418
Fax: 360/942-3193

Esco Bell, Director

Pacific County Dept. of Public Works
P.O. Box 66

South Bend, WA 98586-0066

Phone: 360/875-9368

fax: 360/875-9377

Kathy Spoor, Director
Pacific County Health Dept
P.O. Box 26

South Bend, WA 98586-0026
phone: 360/875-9343

fax: 360/875-9304

John Didion, Sheriff

Pacific County Sheriff’s Office
P.O. Box 27

South Bend, WA 98586-0027
phone: 360/875-9395

fax: 360/875-9393

Jon Kaino, Chair

Pacific County Commissioners
P.O. Box 6

South Bend, WA 98586-0006
phone: 360/875-9337

fax: 360/875-9335



Infrequently Asked Questions
compiled b
Lee vgallzlirirg'

“Do tsunamis only happen in the Pacific Ocean?”

No. There have been three tsunamis in Norway this
century, probably caused by rock slides. There is geologic
evidence of a tsunami generated by the Storegga Slide
west of Norway about 8000 years ago. Currently the
Genesis and Impact of Tsunamis on European Coasts
(GITEC) is studying tsunamis in European waters.

Puerto Rico and the Virgin Islands have experienced
tsunamis, most recently in 1918.

The 8.6 earthquake at Gorringe Bank off the coast of
Portugal caused tsunamis that reached as far north as
Ireland. Lisbon, coastal areas of North Africa, the Azores,
Madiera and the Canary Islands received major damage.

In 1929 a landslide at Georges Bank by the St.
Lawrence River caused a tsunami that killed 26 people
along the Burin Peninsula of Newfoundland.

The Intergovernmental Oceanographic Commission
(IOC), an agency of UNESCO, includes the regional
Subcommission for the Caribbean and Adjacent Regions
(IOCARIBE). George A. Maul is the chairman of its
Tsunami Steering Group of Experts which was founded in
1996, because the Caribbean is seismically active and has
a history of tsunamis.

“Can lakes have tsunamis?”

On 18 May 1980 the upper 1500 ft (460 m) including
the former summit of Mount St. Helens suddenly detached
as a gigantic landslide (debris avalanche). The great
avalanche slipped off the volcano and slammed into Spirit
Lake, raising the lake surface by 63 m (207 ft) and sending
a cataclysmic tsunami surging around the lake basin as
high as 250 m (820 ft) above the old lake level.

Hummocky debris avalanche deposit at the head of
the west arm of Spirit Lake arrived by plowing through the
lake. Displaced water ran up the valley head more than
200 m above the preruption surface of Spirit Lake. This
displaced, momentarily elevated water then swept back to
the lake, rinsing the valley sides clean of timber and
sediment, jamming logs and boulders against the debris
avalanche hummocks.

The tsunami also swept up the east arm of the lake. Its
upper limit along the north side of Harmony Falls basin
lies an amazing 225 m (738 ft) above the old level of Spirit
Lake. Above the limit trees liec where felled by a
cataclysmic hot pyroclastic surge (see previous summary);
below the limit the downed trees and the surge deposit
were removed by the tsunami as it swept up the basin. This
amazing area can be visited by hiking Harmony Falls trail
in Mount St. Helens National Volcanic Monument.

“Is the official tsunami hazard symbol cool or
hot?”

If referring to the official tsunami hazard symbol on
the side of the very cool tsunami mug, the logo only
appears when hot liquids are poured into the mug. When
cold, the mug shows a placid beach scene, with a person
enjoying the surf, and the word “Tsunami?” Hot liquid
activates the mug and changes the scene to the tsunami
sign with the word “TSUNAMI!” This heat sensitive mug
was designed to give important hazard information to the
public in an amusing, non-threatening way.

The other side of the mug has a permanent list of steps
to take to escape a tsunami and the PMEL website for the
National Tsunami Hazard Mitigation Program
(http://www.pmel.noaa.gov/tsunami-hazard/), for
additional information about tsunamis and natural hazards.

The mugs are available for sale: Oregon Department
of Geology and Mineral Industries, (503) 731-4100 or fax
(503) 731-4066; or Nature of the Northwest Information
Center (503) 872-2750. Organizations can sell the mugs
as fundraisers. Price: $216.00 for a case of 36 mugs;
$96.00 for 12 mugs, or individually for $10.00.

“The Lost Continent of Atlantis is fiction, right?
Why are you writing about it in a tsunami
newsletter?”

In 1956 a Greek seismologist Angelos Galanopoulos
raised the idea that Atlantis might have been the island of
Santorini (Thera in 1650 B.C.). His theory is that a
volcanic eruption destroyed the civilization on Thera.
There are early Egyptian records to which Plato referred
when describing a wonderful civilization that disappeared
due to a natural disaster. He called it Atlantis.
Unfortunately, his calculations about the size of the lost
continent made it ten times the size it actually was, and he
dated the catastrophe about ten times earlier than it could
have occurred.

According to (http://volcano.und.nodak.edu/vwdocs.
vwlessons/lessons/Ch2CM/Content5SNewAt.html), “A
volcano named Santorini exploded with such fury that it
not only blew most of the island into the heavens but also
caused a huge tsunami that wiped out many of the
neighboring civilizations...This tsunami was reported to
have reached the height of over 300 feet...Historians
believe these giant sea waves were what caused the
mysterious end of the great Minoan civilization in the
Mediterranean.”
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