5 Since October 1956 Washington
has had 47 Disaster Declarations
and 65 Fire Management
Assistance Declarations

24 Declarations for Thurston County
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My job — What can go wrong? How bad is it and can it
get worse? How do we respond? How do we recover?
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Nlational Weather Service — Seasonal Outlooks
October — December 2014

El Nino is at 60-65% during the Northern Hemisphere fall

Temperature




| get this — November 2006
November — Flooding

ee Trimming Wind Events

nday of November — Lowland Snow

t Football w/Packers on the frozen tundra of Qwest Field

ember — Hanukkah Eve Wind Storm

Still — Be Prepared!

http://www.weather.gov/briefing/
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Why not Drive through
Flood Water?

oton, HALF
all FATALITIES are
driving in floods!

http:/ /www.youtube.com/watch?v=NTbhyHNA1
Cedar Flats Road Dec. 2007 Ve


http://www.youtube.com/watch?v=NTbhyHNA1Vc

IIy_River Flooding-Remember ‘96

24.6”

sond (P) 7 Nov 2006 a.m. composite

Remember Nov. 2006, Dec. 2007 or Jan. 20097
All higher flood levels — except for Nisqually!

Yes —24.6” in 72 hrs. Record 12.89’ (yes feet) Feb. 24 — 26, 2007 La Réunion
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http://waterwatch.usgs.gov/index.php?map_type=real&state=wa

N Resources

agement - Website

website you can:

Register for Telephone Alerts from TCEM
ack River Levels and Forecasts
andbagging Information

ater Flooding Information

all 2014 Flood Bulletin

“Subscribe to WaterAlert

River Gage Alerts

“Subscribe for system changes”


http://www.co.thurston.wa.us/em/index.htm
http://www.co.thurston.wa.us/em/index.htm
http://www.co.thurston.wa.us/em/index.htm
http://waterdata.usgs.gov/nwis/uv?12089500
http://waterdata.usgs.gov/nwis/uv?12079000
http://waterdata.usgs.gov/nwis/uv?12026150
http://waterdata.usgs.gov/nwis/uv?12027500

Alder and LaGrande Sequential Dam Failure

Flood Inundation Maps (July 2009)
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ally Hydroelectric EMERGENCY ACTION PLAN

——r———e ALDER and/or LAGRANDE DAM AT 1
SUPPORT AGENCY (LESA
EMERGENCY CONDITION and/or ALARM(S) NISQUALLY HYDROELECTRIC PROJECT, FERC NO. 1862 SULPORTAGENCY (LESA)
r—> ALTERNATE: Pierce County Dept. of Emergency Mgmt.
- - Duty Officer: 253-798-7470
VHF Radio Secondarily, 158.250 MHz (Channel 3E)
PROJECT MANAGER OR + | TACOMA SYSTEM POWER GENERATION DISPATCHER | %+
NISQUALLY OPERATIONAL PERSONNE CONFIRM | EXT. 8401 or 253-383-1017%r 253-383-1076° THURSTON COUNTY EMERGENCY MANAGEMENT WASHINGTON STATE MILITARY DEPARTMENT
SATELLITE PHONE: From Land Line: 1-877-688-4903% Thurston County Emergency Coordination Center (ECC)
NISQ. PROJ. MANAGER, Brad Ingle, EXT. 7157 From Sat. Phone: 600-701-87068 PHONE: 360-867-2800 EMERGENCY MANAGEMENT DIVISION
OFFICE: 360-832-4131 VHF RADIO SECONDARILY, 158.250 MHz (Channnel 3E) ] FAX (copy Of message sheet):  360-867.2811 | DUTY OFFICER: 253-912-4901
CELL: 253-381-7797  HOME: 253-779-7159 TACOMA POWER DISPATCHER" ALT: Thurston County Dispatch 24 HR ALT: 800-258-5990
RADIO CALL # - 22 PAGER # - EXT. 8880-239 PHONE: 360-704-2740 Satellite Phone: 888-862-8459
ACOMA SYSTEM POWER BUTION DISPATCHER VHF RADIO SECONDARILY: 158.250 MHz (Channel 3€) E-mail: gency sofficer .wa.gov
CEIITATE: ASST. MR, DOrLO, B 170 EXT. 8401 or 253-383-1017%r 253-383-1076° o
RADIO CALL # - 21 PAGER # - EXT. 8880-238 I SATELLIEFHONE: From Land Line: 1-877-686 4903 ! JELM POLICE DEPARTMENT OINT BASE LEWIS McCORD (JBLM
VHF RADIO SECONDARILY, 158.250 MHz (Channnel 3€) o P TR WATCH OFFICE, 24hr:
2 L ’ -458- 253-967-0015 or 253-967-3833 or 253-967-0444
TACOMA POWER DISPATCHER' CELL:  360-239-1167 HOME:  360-446-4699
e—————
REAL TIME ENERGY TRADER WASHINGTON STATE PATROL
EXT. 8500 YELM HYDRO PR OWNED BY CENTRALIA PIERCE & N. THURSTON COUNT,
ALDER PARK ] OFFICE: 253-502-8111° > YELM HYDRO PROJECT OPERATOR > COMM( TRy 5385 COUNTIES)
PARK SHOP/OFFICE: EXT. 7128, or 360-569-2778 CELL: 253-381-3331% OFFICE: H00°436-3901, EXT: (0 - P2 e A0 N3, 53-3250
PARK BOOTH: EXT. 7129, or 360.569.2778 VHF RADIO SECONDARILY, 158.250 MHz (Channel 3€) 24hr CELL: 360-888-2617
' x v = VHF RADIO SECONDARILY: 158.250 MHz (Channel 3€) WASHINGTON STATE DEPT. OF TRANSPORTATION
;ﬁ%’; osgff\gggk' Bryan Smith W‘ ALT: Micah Goo, Generation Manager e OLYI REGI!
PAGER # - EXT. 8880-260 OFFICE: 360-330-7512 x 400
HOME: 360-569-2287 Toby Brewer, EXT. 8530 24hrCELL:  253-653-0452 253-548-2420
ALTERNATE: ASST. PARK SUPV. Gary Lofton CELL: 253-677-5542 Home: 253-528-3277
RADIO CALL #37 PAGER # - Ext. 8880-261 ——fr HOME: 253-846-7309 SYSTEMS OPERATIONS SUPERVISOR +
HOME: 360-569-0513 ALTERNATE: Kirk Kessler, EXT. 8847 NISQUALLY INDIAN TRIBES Renee Knarreborg EXT: 8707
CELL/HOME: 253-279-3429 FFICE OF EMERGENCY MANAGEMENT CELL: 253-254-4556
gir;x(‘::réo(l(e‘,“ssrl;ergznc:;gagaggr il | OME: 253-581-3538
D, : 360-456-282. ALT: Greg Munford EXT: 8379
] 2417 CELL: 360-489-9250 CELI./H(?ISE: 253-686-2449
Al 24hr e-mail: choke.ken@nisqually-nsn.com
ENERATION MANAGER + 2h iy ok enGinisqually
P, EXT: 833 . ary Leitka, oordinator
i S s 24nrCELL:  360-259-1573
HOME: 360-491-3070 - 24hr e-mail: leitka.mary@nisqually-nsn.com
ALT: Terry Ryan EXT: 8793 -
CELL:  253-312-8479 ‘ “ NATIONAL WEATHER' SERVICE (NWS) - SEATTLE OMMUNITY & MEDIA SERVICE +
HOME:  253-858-7452 Chris Gleason, EXT: 8222
HYDROLOGY SHIFT:  206-526-6091 . :
- : . CELL: 253-223-2293
LEAD FORECASTER:  206-526-6083 ALT CELL: 253-232-2373
oy POWER supenm‘r:g_gg:;u 206-526-6168% HOME: 253-396-1211
caLL ateszsa-sasvsssz i — = ALT: Nora Doyle, EXT: 8117
ALT. CELL: 253-569-0794 Todd Lioyd BT 8250 CELL: 253-383-3961
HOME: __ 253-838-3184 HOME: 253-568-0323 ALT. CELL: 253-370-6489
== ] ALT: Chad Edinger EXT: 8447 HOME: 253-214-5523
FEDERAL ENERGY REGULATORY COMMISSION (FERC) CELLHOME: seodei ol -
Douglas Johnson, REGIONAL ENGINEER o Targuer-Giynn _EXK:
OFFICE:  503-552-2715 CELL/HOME: 213-304-7861
CELL: 202-281-6614
HOME:  253-691-6908 -
ALT: Edwaid Po. DEPLITY REGIONAL ENGINERR DAM FAILURE IS IMMINENT OR HAS OCCURRED
OFFICE:  503-552-2750
CELL:  503-706-8237 NOTES "
HOME:  503-285-1381 1)+ Denotes Emergency Action Plan (EAP) Response Team Member.
PORTLAND FERC OFFICE: ~ 503-552-2700 - The Project Manager maintains communication from a remote location.
—— — - The remaining Emergency Action Plan (EAP) Response Team members report to the
Keit:;:]cﬂc;m ongE N, UR:;T g - :)gl.s'RC Energy Control Center (ECC) in Tacoma.
CELL:  253-732-8133 a. Once the EAP Response Team has convened they will be in direct contact with the
HOME:  253-588-3420 Project Manager and further technical information can be obtained at 253-502-8147.
ALT: Bret Forrester  EXT: 8782 < 2) If you cannot contact the person responsible for subsequent calls, make their calls also. (If
CEI;,'{é ggg-ggg-ggg a message phone, leave a message regarding status and that you are proceeding with
HOME: il notification.)
TACOMA POWER ERVIR OB T F 3)++  Will be notified by the Dam Safety Engineer depending on the scope of the emergency.
Rise pow—g EXT: 8300 4) All Tacoma Power extension phone numbers beginning with the digit "8" can be used with
SS%E gggégf;;g; a "253" area code and a "502" prefix.
: - 5)e Denotes unlisted phone numbers. Unlisted and home phone numbers are not to be given
ALT: Mike Rhubright EXT: 8520 out to the public.
EE'F«'TE ;ggfggi;gég 6) Agencies should contact Community & Media Services for news releases and public
information (contact numbers found above). July, 2013
f




WINTER STORMS

Washington has had 7
Presidential Declarations for
Winter Storms since 1956. |

3 for Thurston County



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=hBiYL44jbpH9hM&tbnid=VYNU98OM8L0zRM:&ved=0CAUQjRw&url=http://www.weather.com/article/winter-storm-draco-drought-20121221&ei=AHSOUobILYm4igLg9YCIAg&bvm=bv.56988011,d.cGE&psig=AFQjCNFfo4QhPWmSEzIQThNSSKVLcy5TIQ&ust=1385148737383536

WINTER STO

NATIONAL
WEATHER
SERVICE



http://www.wrh.noaa.gov/sew/
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VOLCANOES

Mount Rainier



VOLCANOES

Cascade Eruptions During The Past 4,000 Years
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quickly.

LOWERRISK  HIGHER RISK
Lahars (volcanic mudflows)
travel down valleys from the
volcano and can reach closest
populated areas within one hour.

Get More Information B Fanks of vol

subject to all hazards.

There are 5 active volcanoes in Washington State, Be prepared:
Get more information and learn about volcano hazards that might affect your family.

¥o] O piercecountywa.org/activevolcano
R, : B g OTHER @ emd.wa

USEFUL © volcano
LINKS © dnr.wa.gov
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Coronal Mass Ejections (CMEs)

Large portions of the corona, or outer atmo-
sphere of the Sun, can be explosively blown
into space, sending billions of tons of plasma,
or superheated gas, Earth's direction. These
CMEs have their own magnetic field and can
slam into and interact with Earth’s magnetic
field, resulting in geomagnetic storms. The
fastest of these CMEs can reach Earth in under
a day, with the slowest taking 4 or 5 days to
reach Earth.

Solar Wind

The solar wind is a constant outflow of
electrons and protons from the Sun, always
present and buffeting Earth’s magnetic field.
The background solar wind flows at approxi-
mately one million miles per hour!

Solar Flares

Reconnection of the magnetic fields on the
surface of the Sun drive the biggest explosions in
our solar system. These solar flares release
immense amounts of energy and result in electro-
N i magnetic emissions spanning the spectrum from
" - o y gamma rays to radio waves. Traveling at the speed

o ; § : of light, these emissions make the 93 million mile
# * } R 4 A trip to Earth in just 8 minutes.
. NOAA:Space)Weather Prediction Center — www.spaceweather.gov

i

Earth’s Magnetic Field

Earth’s magnetic field, largely like that of a bar magnet, gives
the Earth some protection from the effects of the Sun. Earth’s
magnetic field is constantly compressed on the day side and
stretched on the night side by the ever-present solar wind.
During geomagnetic storms, the disturbances to Earth’s
magpnetic field can become extreme. In addition to some
buffering by the atmosphere, this field also offers some shield-
ing from the charged particles of a radiation storm.

Space Weather

Space weather refers to the variable conditions on the Sun and in the space environment that can influ-
ence the performance and reliability of space-based and ground-based technological systems, as well as
endanger life or health. Just like weather on Earth, space weather has its seasons, with solar activity rising
and falling over an approximate 11 year cycle.

Sun’s Magnetic Field

Strong and ever-changing magnetic fields drive the life of the Sun and underlie
sunspots. These strong magnetic fields are the energy source for space weather
and their twisting, shearing, and reconnection lead to solar flares.

Solar Radiation Storms

Charged particles, including electrons and protons, can be accelerated by
coronal mass ejections and solar flares. These particles bounce and gyrate their
way through space, roughly following the magnetic field lines and ultimately
bombarding Earth from every direction. The fastest of these particles can affect
Earth tens of minutes after a solar flare.

Farth Solar radiation Magnetic
' field lines

Geomagnetic Storms
A geomagnetic storm is a temporary disturbance of Earth’s magnetic field
-~ typically associated with enhancements in the solar wind. These storms are
created when the solar wind and its magnetic field interacts with Earth’s
magnetic field. The primary source of geomagnetic storms is CMEs which
stretch the magnetosphere on the nightside causing it to release energy through
magnetic reconnection. Disturbances in the ionosphere (a region of Earth’s
upper atomosphere) are usually associated with geomagnetic storms.

Stretching on

Reconnection
i the nightside

Source images: NASA, NOAA.



Global Positioning System (GPS)

Geomagnetic storms can impact the accuracy and availability of GPS by
changing the ionosphere, the electrically charged layer of the atmo-
sphere a GPS signal must pass through from satellite to ground receiver.
The ionosphere is the largest source of error in GPS positioning and
navigation. These ionospheric disturbances are ever-present but can
become severe during geomagnetic J—

storms, resulting in range errors in excess
of 100 feet, or even resulting in loss of
lock on the GPS signal entirely. These
errors can have significant impacts on
precision uses of GPS such as navigation,
agriculture, oil drilling, surveying, and
timing.

Space Weather
Impacts on Earth

Electrons accelerated in the tail of
the magnetosphere travel down the
magnetic field lines.

o W
o /0 0/ @

Electrons collide with the upper

atmosphere 50 to 300 miles above Earth. d v
v
Electrons exchange energy with the
i i here exciting the heric v

Satellite Operations g

o ’ " L atoms and molecules to higher energy L ®
There are thousands of satellites in orbit around Earth with applications levels. When the atoms and molecules " L
in television and radio, communications, meteorology, national relax back to lower energy levels, they
defense, and much more. Space weather can affect these satellites in release their energy in the form of light. g
many ways. Solar radiation storms can cause spacecraft orientation
problems by interfering with star trackers and by causing errors or
damage in electronic devices. Geomagnetic storms can
create a hazardous charging environment for 9
satellites resulting in damaging electrostatic
discharge, much like touching a

___ Aurora

door knob and getting that spark
on a dry winter day. Geomag-
netic storms also cause heating
of the atmosphere, essentially
causing it to expand, which
results in more drag or slowing
down of an orbiting satellite. In
a worst case, space weather can
cause the satellite to fail.

\

Nightside

Space Operations
Astronauts and their equipment in space
are bombarded with charged particle
radiation. This radiation causes tissue or
cell damage in humans. Space weather and
solar radiation storms are of particular
concern for activities outside the protection
of Earth’s atmosphere and magpetic field.

"/

NOAA Education www.education.noaa.gov
NOAA Space Weather Prediction Center www.spaceweather.gov

Aurora

The Aurora Borealis (Northern Lights) and Aurora Australis (Southern Lights) are
the result of electrons colliding with Earth’s upper atmosphere. The electrons are
energized through acceleration processes in the downwind tail (nightside) of the
magnetosphere. The accelerated electrons follow the magnetic field of Earth
down to the polar regions where they collide with oxygen and nitrogen atoms
and molecules in Earth’s upper atmosphere. In these collisions, the electrons
transfer their energy to the atmosphere, thus exciting the atoms and molecules to
higher energy states. When they relax back to lower energy states, they release
their energy in the form of light. The aurora typically forms 50 to 300 miles above
the ground. Earth’s magnetic field guides the electrons such that the aurora forms
two ovals approximately centered at each magnetic pole.

THE COLORS OF THE AURORA

Deep red from high altitude
atomic nitrogen

Magenta from high altitude
molecular nitrogen in sunlight

Greenish yellow from lower
altitude atomic oxygen

Magenta from low altitude
molecular nitrogen (not shown
in the picture)

Aviation

Aircraft use High Frequency (HF) radio
communication to stay in touch with ground
controllers in remote areas such as over the
oceans or over the poles. Solar flares can
“black out” the use of HF on the dayside of
Earth and solar radiation storms can “black
out” use of HF near the poles, impacting the
aircraft’s ability to stay in touch with the
ground. Impacts to GPS systems can also
significantly affect airline operations.

Power Grids

Geomagnetic storms result in electric currents
in the magnetosphere and ionosphere as the
area shaped by Earth’s magnetic field is
compressed and disturbed. The disturbed
conditions create additional currents in long
conductors on the ground such as overhead
transmission lines or long pipelines. In the
most extreme cases, these currents can cause
voltage instability or damage to power system
components, potentially resulting in tempo-
rary service disruptions, or even a widespread
power outage.

*Image source: Aurora Borealis taken from the International Space Station in April of 2012.



— Extra-high-voltage transmission lines
@ Magnitude of geomagnetically induced current flow N

O Areas of probable power-system collapse




http: / / wwwyoutube com/ watch7v OV{7P- hKDpM‘

DNR's Landslide Database of \r\'ashm;.,ton State
=T
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Labe S ochevrd
Lamhiides

R on ded om L 3 . . Department of Natural Resowsoes
Mapprd Larsdshode Al ’ . ~ Division of Geology and Earth Resources

L1500 000
Q - SS——— e Viewable in our sew isteractive map site
W ¥ seimm Bty wigm.dnr. wagow



http://www.youtube.com/watch?v=JrV4uCVwmfk
http://www.youtube.com/watch?v=0Vf7P-hKDpM
http://seattletimes.com/flatpages/local/interactivebeforeandafterthe530mudslide.html

andslide near Oso,

Glacial Deposits
Steep Slopes

Lots of Rain —
Saturated solls

River or water
body to weaken
slope toe



Damp sand

Dry sand
Wet sand

Dry sand grains are Small amonts of water Saturatid reduces
bound mainly by friction increase the cohesion friction and causes the
with one another among sand grains sand to flow

© 2014 Pearson Education, Inc.



Earthflow

© 2014 Pearson Education, Inc.



for Thurston County

es and Secondary Hazards

0VINg - Carlyon Beach
year)
stal Bluffs and Rock

tain - smaller area fast moving, >50 mph

Nndslides - Oso - large and fast moving

Landslide generated Tsunamis
Backwater Flooding caused by debris blocking a
waterway
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10 Mountain ge
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Thurston County is
working in cooperation
with WA Dept. of Natural
Resources to assess
Shallow Landslide
Potentials
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TORNADOSH

Tornados
that
touched
down from
1950
through
2011.




ornado - 6 fatalities,
1 injured and $3 -

Washington generally
experiences 1 to
3 Tornados per year.
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watches Z00
warnings & Ou;n’

advisories R A\ B
Excessive Heat [l
Warning
Red Flag Warning [l
Fire Weather [
Watch
Special Weather [
Statement

Hazardous Weathel ]
Qutlook

Yakima “‘:

Last map update: Aug, 15th 2012 at 8:53:10 pm PDT
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ACRES BURNED
52,197 4

SN 6 888,342,
2,481 g

Washington - 1,342 Fires 259,526
2014 estimate is over 350,000 acres


http://www.wrh.noaa.gov/sew/
http://www.nwccweb.us/information/firemap.aspx
http://www.nwccweb.us/information/firemap.aspx

Occasional formation
north, with a straight
shot from the west,
or a sudden U-turn.

|

1 Typical storm
formation
region.

@ EKA

STORM TRACKS

CYCLONES THAT
MAKE LANDFALL
IN OREGON

These paths tend to
produce localized
windstorms in
Oregon and light
winds in Washington.

October 12. #$6.": Peak Gusts, mph

The 60.and 80-mph isotachs delinoate
a of damaging winds that struck

o Pacitc Northuost i hre “mother of an

windstorms.” Stations with 80+ peaks

are the majority on this map.

Sources: National Climatic Data Center
Climate Visualization Database and
Unedited Surface Observation Forms, and
National Weather Service, Portiand and
Seattle. Harpor, Byron P, “Reporton

T,

the Pacific G Co-sl_" Frankin, Demmy. ‘W-sk

Coast Disaster.” Curry County Reporter.
me readings are moffioial.

Some readings left off the map due to

winds at Cape Blanco reached 150 mph
with gusts to 179.

Finally, according 1o the study by Lynott
nd Cramer, Owen P., "Detai
Analysis of the 1962 Columbus Day Wind-
storm in Oregon and Washington,” Monthly
Westher Review, Fab 1966, many of these
measurements were probably low.

Sielifngy

3
56 (?:lt. ﬂ) roata

)

November 14, 1981: Peak Gusts, mph

One of the most powerful windstorms since
Columbus Day 1862, This was “round on
of a double windstorm strike in a 24-hour
period, and was the strongest of the two.

Sources: National Climatic Data Center

January 1985.

Some readings left off this due to space
constraints include: Oregon: Hillsboro 63
wrh‘ Portiand, Morrison St. Bridge 85,
Isonville 75, Grants Pass 50. Washington:
70 mph at the Evergreen Point Floating
Bridge n Seatte, 65 at the NWS Office n
e, 46 at Bocing Field in Seattle, 52 at
West Bomtin Seatts, 69t Renton. 44 1

Brookings reported at S-hour intervals, and
winds betw and 00:40 reports
have been hev Bremorlm 's airport
Station was closed du nndg the peak wind
imes in the Puget Sound, and may also
have had a higher gust.

Locka and Crascomt Ciy had ai slmlln issues.
Redding's wind gauge was. renc

inoperative during the height of the storm,
50 reported peak gust is likely low.

S|

December 11-12, 1995: Peak Gusts, mph

Strongest wmdsmm sinos Novembar 1301,
uck the Pacific

this midiaitude

widespread disruption.

Mot ket o sare prloas i ofegéw it
Washin
Deo

lossor storms
nd 11 produced higher gusts.
tor of Docembor 12 tracked right

e Olympie Mouniaing, and his
probably contributed to lower winds on
parts of the Washington coast.

Sources: National Climatic Data Centor
Climate Visualization Databat

ings).
map are from Sk

Somo readings left off this map due to
constraints include 101 mp

mph at Tacoma, 85 at Marysville, and 58
Taph at Buoy 48041 Cape Eiabeth.
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http://www.climate.washington.edu/stormking/December1995.html
http://www.climate.washington.edu/stormking/December1995.html
http://www.climate.washington.edu/stormking/December1995.html
http://www.climate.washington.edu/stormking/Oct1962PeakGustsWAORCA.jpg
http://www.climate.washington.edu/stormking/Oct1962PeakGustsWAORCA.jpg
http://www.climate.washington.edu/stormking/Oct1962PeakGustsWAORCA.jpg
http://www.climate.washington.edu/stormking/Oct1962PeakGustsWAORCA.jpg
http://www.climate.washington.edu/stormking/Oct1962PeakGustsWAORCA.jpg
http://www.climate.washington.edu/stormking/Nov141981PeakGustMapWAORCA.jpg
http://www.climate.washington.edu/stormking/Nov141981PeakGustMapWAORCA.jpg
http://www.climate.washington.edu/stormking/Nov141981PeakGustMapWAORCA.jpg
http://www.climate.washington.edu/stormking/Nov141981PeakGustMapWAORCA.jpg
http://www.climate.washington.edu/stormking/Nov141981PeakGustMapWAORCA.jpg
http://www.climate.washington.edu/stormking/Nov141981PeakGustMapWAORCA.jpg
http://www.climate.washington.edu/stormking/
http://www.climate.washington.edu/stormking/
http://www.climate.washington.edu/stormking/
http://www.climate.washington.edu/stormking/

Lowland Fall
and Winter
Winds.

Strongest Wmds Occur When Storm Center
Tracks Northeast Into Southern B.C.

http:/ /wy )
eather/faq/

'tl“. ’_.-,_“_' .
N e e

As Low Approaches, $trong South Wmds
Start On Coast, Plus SE Winds In The North

Wmds Race From Hrgher Pressure In
Eastern Washington Toward Offshore Low

ade I\/Vind&‘



http://www.komonews.com/weather/faq/4306592.html
http://www.komonews.com/weather/faq/4306592.html
http://www.komonews.com/weather/faq/4306592.html

00491

Chile 2010 8.8
) 8.7

China 1976 - 242,769
7.5
umatra 2004 - 227,898

800
éls 1948 110,00 3 - W

japan 17



http://earthquake.usgs.gov/earthquakes/world/10_largest_world.php
http://earthquake.usgs.gov/earthquakes/world/10_largest_world.php

Nisqually 7.2

%

Se¥l )

i R - 41N
(]'\.
a0

S TN




How Tsunamis Work: Tsunamigenesis

UPWARD

Wave
initiation

Shelf edge (or delta) -

7

R

e
E— : -
i
) e

Conslal FAULTILINE

danger zone \
£ 2004 MowStvitWorks. cominc,

manthe

How a tsunami occurs

Earthquake
An earthquake

rocks the
ocean floor

Displaces
volume of

water, pushing
it up

E) Sets off an
oscillation,
which develops
underwater at
great speed

€J Sea water is
sucked back
from the shore

- Waves get
K bigger as
water gets
shallower

Sources: Nature/USGS AP
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Earthquake
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Casca ia Quake generated - 20 to 40 minutes!



m/ﬂs What will it look like on the
_ Washington Coast?
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Look like this: More like this!
Probably Not.
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Yes, I still visit the Coast - but
know the area and have a plan!
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https://fortress.wa.gov/dnr/geology/?site=wigm
https://fortress.wa.gov/dnr/geology/?site=wigm
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PERSONAL - Know

what to do!

repared! 6‘( AN ™
DROP! COVER! HOLD ON!

Protect Yourself. Spread The Word.

Unde
Shoes
Gloves

MT RAINIER
VOLCANO/LAHAR
WARNING SIREN

TSUNAMI HAZARD ZONE Hardhat
Flashlight AT e,
WHEN SIREN IS
ACTIVATED GO TO HIGHER
GROUND
.- | QUESTIONS 22
IN CASE OF EARTHQUAKE, GO Medications [ cALL pierce counry
TO HIGH GROUND OR INLAND : EMERGENCY MAN!




E A PLAN For FAMILY

OUT OF AREA CONTACT PERSON

) WHY? Local phone systems may be shut down in a disaster.
However, you frequently can place a long-distance call.

Name (print):

Phone number (with area code):

Cell phone number (with area code):

TIP: You may be able to text message all your loved ones
on your cell phone. Keep these messages short.

OUT OF AREA CONTACT PLAN

FOR STATUS CHECK and
UNIFICATION

Emergency
Resource
[ oo coem i R Guide

NATURAL GAS
ELECTRIC
WATER
SHUTOFF PLAN

-
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il - ) 22
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Bl WX Service Shut-Off Valve <‘:~..}{ DA 1 ok /0
P A /, . - hes p '6\{ \\\\ Health



G RESOURCES

www.ready.SOVN g EER olS 0 EI B aa i\
anning guides and games

liltary Departme

agement Division — Preparedness

http://www.emd

ARNINGS and planning information -
ment websites. Example

cover
1t
b


http://www.ready.gov/
http://www.co.thurston.wa.us/em/Flood/TeleAlert.htm
http://www.kingcounty.gov/safety/prepare.aspx
http://www.emd.wa.gov/preparedness/prep_index.shtml

QUESTIONS?

EMERGENCY SERVICES

Emergency Management
9521 Tilley Rd SW
Olympia, WA 98512
(360) 867-2800 Fax: (360) 867-2811

www.co.thurston.wa.us/em

THURSTON COUNTY Facebook.com/ThurstonEM

WA S H LN G T O N Twitter.com/ThurstonEM
SINCE 1852

ANDREW KINNEY
Emergency Management Coordinator
(360) 867-2827  Fax (360) 867-2811

kinneya@co.thurston.wa.us




