
Communications 
Systems Used in the 

USA TARNS 

Communications Communications 
Systems Used in the Systems Used in the 

USA TARNSUSA TARNS

Chris Hill,
Meteorologist in Charge (ret)

National Weather Service 
Seattle, Washington, USA

Chris Hill,Chris Hill,
Meteorologist in Charge (ret)Meteorologist in Charge (ret)

National Weather Service National Weather Service 
Seattle, Washington, USASeattle, Washington, USA

Presenter
Presentation Notes
In addition to a long-standing partnership with the NWS, Washington State has been an active partner with NOAA through the National Tsunami Hazard Mitigation Program since its inception.
Through this partnership, we have actively pursued developing the NWR in tsunami at-risk communities by taking an All Hazards approach
For example, this has led to public/private partnerships that installed a new NWR repeater site on Mt Octopus – the first such  partnership in the nation and giving the Washington Coast full NWR coverage
It has lead to NWRs being installed at critical facilities, businesses, hotel/motels and homes in multiple hazard areas
Recognizing the need to be able to disseminate information to the public in high traffic areas and on beach heads, a new tone alert receiver was developed
The NWS and City of Seattle are now combining these efforts to demonstrate a proof of concept that truly can, in any hazard, rapidly and effectively warn citizens of an impending hazard



EarthquakesEarthquakes TsunamisTsunamis

TerrorismTerrorism Major Chemical SpillsMajor Chemical Spills

Washington Faces Many NonWashington Faces Many Non--Weather HazardsWeather Hazards

Presenter
Presentation Notes
Seattle faces many hazards that requires emergency managers and the response community to be able to rapidly disseminate real-time warning information.  For example:
Earthquakes:  Cascadia Subduction Zone earthquakes can cause moderate earthshaking that can last up to several minutes, Deep Slab Earthquakes that have caused major damage in 49, 65 and 2001 and crustal earthquakes such as the Seattle fault that can cause significant damage to Seattle and cause tsunamis
Tsunamis:  NOAA’s  Pacific Marine Environmental Laboratory in Seattle has worked with the State to model Seattle’s risk to tsunamis from a Seattle Fault earthquake – this information provides emergency managers with key planning information that supports GMA and DMA 2000
Terrorism:  Seattle presents many critical infrastructures, economic centers, communication hugs, and cultural sites which could be the target of domestic or international terrorism.  It’s dense urban population and limited surface transit routes make accurate information dissemination crucial to public safety in potential terrorism scenarios
Major Chemical Spills:  Seattle is a major transportation hub for a wide variety of  hazardous chemicals being transported by road, rail, water ways and air.  The central Puget Sound is a major west coast manufacturing and distribution center with the local economy being dependent on the transportation and storage of these hazardous chemicals.   This high urban concentration being located in such close proximity to these transportation nodes, manufacturing sites and wide range of chemicals provides a potential for a catastrophic chemical incident. 



Subduction Zone Comparison



National Weather ServiceNational Weather Service 
MissionMission 

Serving America Since 1870Serving America Since 1870

Provide Weather, Hydrologic, and Climate Provide Weather, Hydrologic, and Climate 
Forecasts and Warnings for the United Forecasts and Warnings for the United 
States, its Territories, Adjacent Waters and States, its Territories, Adjacent Waters and 
Ocean Areas, for the Ocean Areas, for the Protection of Life and Protection of Life and 
PropertyProperty and and Enhancement of the National Enhancement of the National 
Economy.Economy.



To maximize the 
number of people 
who take appropriate 
and timely action to 
minimize injury, 
death, and property 
damage due to 
hazardous weather 
and flooding.

Warning System Goal:Warning System Goal:



The Warning SystemThe Warning System

- Detection / Warning

- Dissemination

- Response
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NOAA Tsunami “DART” Buoy

Tsunami Warning Center – 
Palmer, Alaska

The Tsunami Warning System

Weather Radio Receiver



The Tsunami Warning System



Dissemination MethodsDissemination Methods

NNOAA OAA WWeather eather RRadio adio –– radioradio broadcastbroadcast

EMWINEMWIN –– satellite/radiosatellite/radio

NNOAA OAA WWeather eather WWire ire –– satellite/land linessatellite/land lines

RANETRANET –– radio internetradio internet



NOAA Weather RadioNOAA Weather Radio 
A Life Saver for the Cost of a Pair of ShoesA Life Saver for the Cost of a Pair of Shoes

Direct from the NWS 24 hours a dayDirect from the NWS 24 hours a day

Latest Area Forecasts and ConditionsLatest Area Forecasts and Conditions

http://www.artshum.org/graphics/BreakingNewsLogo285.jpg


NOAA Weather RadioNOAA Weather Radio 
A Life Saver for the Cost of a Pair of ShoesA Life Saver for the Cost of a Pair of Shoes

Over 900 Stations Across the U.S.Over 900 Stations Across the U.S.

21 Stations Serve Washington21 Stations Serve Washington



NOAA Weather RadioNOAA Weather Radio 
A Life Saver for the Cost of a Pair of ShoesA Life Saver for the Cost of a Pair of Shoes

Has a Has a Warning Alarm FeatureWarning Alarm Feature



NOAA Weather RadioNOAA Weather Radio 
A Life Saver for the Cost of a Pair of ShoesA Life Saver for the Cost of a Pair of Shoes

Key Element in Key Element in Emergency Alert System (EAS)Emergency Alert System (EAS)

““AllAll--HazardsHazards”” Warning SystemWarning System



NOAA Weather RadioNOAA Weather Radio 
A Life Saver for the Cost of a Pair of ShoesA Life Saver for the Cost of a Pair of Shoes

Receivers Available at Most Radio Electronic Retailers and via Receivers Available at Most Radio Electronic Retailers and via 
the Internet the Internet 

http://www.artshum.org/graphics/BreakingNewsLogo285.jpg


Not All Weather Radios Receivers 
Are Alike 

Not All Weather Radios Receivers Not All Weather Radios Receivers 
Are Alike Are Alike 

Key Features To Have
– Warning Alarm
– SAME (Specific Area Message Encoding)
– Event Selection
– External Antenna Jack
– Others

Best Reception
Programming Capabilities and Ease
Terrain Challenges
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–– Warning AlarmWarning Alarm
–– SAME (Specific Area Message Encoding)SAME (Specific Area Message Encoding)
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–– External Antenna JackExternal Antenna Jack
–– OthersOthers
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NWS Messages to EAS

*     Tornado Watch or Warning

*     Severe Thunderstorm Watch or Warning

*     Flash Flood Watch or Warning

*     Flood Warning

*     High Wind Warning

*     Winter Storm / Heavy Snow / Blizzard Warning

*     Tsunami Watch or Warning

*     Civil Emergency Message
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Non -NWS Messages on
NOAA Weather Radio

Non -NWS Messages on
NOAA Weather Radio

Examples include:

*     Civil Emergency Warning

*     Evacuation Immediate

*     Shelter in Place Warning

*     Volcano Warning

*     Child Abduction Emergency (AMBER)

Examples include:

*     Civil Emergency Warning
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*     Child Abduction Emergency (AMBER)



NOAA
Weather Radio
is Washington’s
“All-Hazards”

Warning System
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Ocean Shores “AHAB”Ocean Shores Ocean Shores ““AHABAHAB””





Who Receives EAS 
Messages via 

NOAA Weather Radio 

Who Receives EASWho Receives EAS 
Messages via Messages via 

NOAA Weather RadioNOAA Weather Radio
• All Broadcasters

• TV
• Radio
• Cable TV

• Weather Radio Receivers
• Homes
• Businesses
• Schools
• Health Care Facilities
• All-Hazards Alert Broadcast (AHAB) Units
• Any With Receivers

•• All BroadcastersAll Broadcasters
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•• AllAll--Hazards Alert Broadcast (AHAB) UnitsHazards Alert Broadcast (AHAB) Units
•• Any With ReceiversAny With Receivers Ocean Shores 

“AHAB”
Ocean Shores Ocean Shores 

““AHABAHAB””

Presenter
Presentation Notes
In addition to a long-standing partnership with the NWS, Washington State has been an active partner with NOAA through the National Tsunami Hazard Mitigation Program since its inception.
Through this partnership, we have actively pursued developing the NWR in tsunami at-risk communities by taking an All Hazards approach
For example, this has led to public/private partnerships that installed a new NWR repeater site on Mt Octopus – the first such  partnership in the nation and giving the Washington Coast full NWR coverage
It has lead to NWRs being installed at critical facilities, businesses, hotel/motels and homes in multiple hazard areas
Recognizing the need to be able to disseminate information to the public in high traffic areas and on beach heads, a new tone alert receiver was developed
The NWS and City of Seattle are now combining these efforts to demonstrate a proof of concept that truly can, in any hazard, rapidly and effectively warn citizens of an impending hazard





Satellite Delivery Satellite Delivery -- EMWINEMWIN
EEmergency mergency MManageranager’’s  s  

WWeather             eather             
IInformation nformation NNetworketwork

–– GOES East,  at 75 degrees GOES East,  at 75 degrees 
West West 

–– GOES West,  at 135 GOES West,  at 135 
degrees West. degrees West. 

–– Telstar 5 Satellite,  at 97 Telstar 5 Satellite,  at 97 
degrees West. degrees West. 

–– The GOES downlink The GOES downlink 
frequency used for the frequency used for the 
9600 baud EMWIN 9600 baud EMWIN 
datastreamdatastream is 1690.725 is 1690.725 
MHz MHz 



Satellite Delivery Satellite Delivery -- EMWINEMWIN
EMWINEMWIN is a nonproprietary operational is a nonproprietary operational 
dissemination system, primarily for the dissemination system, primarily for the 
emergency management community. It emergency management community. It 
provides a continuous, dedicated low provides a continuous, dedicated low 
speed data broadcast of up to 5,000 speed data broadcast of up to 5,000 
pages per day using an audio signal pages per day using an audio signal 
from the from the GOES satelliteGOES satellite or terrestrial or terrestrial 
retransmitterretransmitter..

The EMWIN The EMWIN datastreamdatastream consists of: consists of: 
–– realreal--time weather warnings, time weather warnings, 

watches, advisories, forecasts, watches, advisories, forecasts, 
–– a subset of alphanumeric products a subset of alphanumeric products 

for each state, for each state, 
–– a limited suite of nona limited suite of non--value added value added 

graphical products, and some graphical products, and some 
satellite imagerysatellite imagery



Satellite Delivery Satellite Delivery -- EMWINEMWIN
The EMWIN The EMWIN datastreamdatastream was was 
designed to run at minimal designed to run at minimal 
cost to the NWS and at no cost to the NWS and at no 
recurring costs to users in recurring costs to users in 
range of the signal. Basic range of the signal. Basic 
software developed, but software developed, but 
unsupported, by the NWS to unsupported, by the NWS to 
meet minimum needs of users meet minimum needs of users 
is available for free, and can is available for free, and can 
be be downloaded from the downloaded from the 
InternetInternet. Low cost, supported . Low cost, supported 
commercial software with commercial software with 
more features is available. more features is available. 



Radio Rebroadcast of EMWINRadio Rebroadcast of EMWIN
To receive and make use of the EMWIN To receive and make use of the EMWIN 
datastreamdatastream, a user must be in acceptable signal , a user must be in acceptable signal 
range and have:range and have:

–– at a minimum, a 80386 or 80486 personal computer at a minimum, a 80386 or 80486 personal computer 
with DOS 5.0 or greater and Windows 3.1 or greater; with DOS 5.0 or greater and Windows 3.1 or greater; 

–– a relatively inexpensive portable receiver with a relatively inexpensive portable receiver with 
antenna based on antenna based on NOAA Weather RadioNOAA Weather Radio modified to modified to 
receive the transmitted frequency; and receive the transmitted frequency; and 

–– a custom built, but inexpensive demodulator that a custom built, but inexpensive demodulator that 
receives the signal from the receiver and feeds it to receives the signal from the receiver and feeds it to 
the serial port of the user's computer system. the serial port of the user's computer system. 

http://www.nws.noaa.gov/nwr/






Anywhere/Anytime Weather Anywhere/Anytime Weather 
ForecastsForecasts

You can now receive your 
weather forecast from the 
National Weather Service 
any where/anytime using 
your wireless device. All 
you need is a wireless 
device that can surf the 
Internet along with a 
wireless Internet service 
provider. 

WI FI



NOAA Weather Wire ServiceNOAA Weather Wire Service



NOAA Weather Wire ServiceNOAA Weather Wire Service



RANET RANET –– RARAdiodio andand interinterNETNET
RANET is an international collaboration to make RANET is an international collaboration to make 
weather, climate, and related information more weather, climate, and related information more 
accessible to remote and resource poor populations. accessible to remote and resource poor populations. 

RANET undertakes this mission in order to aid dayRANET undertakes this mission in order to aid day--toto-- 
day resource decisions and prepare against natural day resource decisions and prepare against natural 
hazards.hazards.

The program combines innovative technologies with The program combines innovative technologies with 
appropriate applications and partnerships at the appropriate applications and partnerships at the 
community level in order to ensure that the networks it community level in order to ensure that the networks it 
creates serve the creates serve the entirityentirity of community information of community information 
needs.needs.

Community ownership and partnership is the core Community ownership and partnership is the core 
principle of principle of RANET'sRANET's sustainability strategy. sustainability strategy. 



RANET RANET –– RARAdiodio andand interinterNETNET
In coIn co--operation with its partners, operation with its partners, RANETRANET is now is now 
able to make observations, forecasts, and able to make observations, forecasts, and 
bulletins more readily available to hydrobulletins more readily available to hydro-- 
meteorological and extension services in Africa. meteorological and extension services in Africa. 

The satellite The satellite bandwithbandwith is made available by the is made available by the 
WorldSpaceWorldSpace FoundationFoundation. . 

With an appropriate receiver and adapter, a With an appropriate receiver and adapter, a 
digital radio, this information can be easily digital radio, this information can be easily 
accessed: accessed: 

http://www.ranet2000.org/
http://www.worldspace.com/aboutus/ws_foundation.htm
http://www.worldspace.com/aboutus/ws_foundation.htm


RANET RANET –– RARAdiodio andand interinterNETNET
the radio picksthe radio picks--up information from the satellite up information from the satellite 
using only a small antenna.using only a small antenna.

From the radio, the signal passes through a From the radio, the signal passes through a 
modem to a computer on which the information modem to a computer on which the information 
can be seen as text, illustrations and pictures. can be seen as text, illustrations and pictures. 

In this way the limitations of internet connectivity In this way the limitations of internet connectivity 
or bandwidth and speed are no longer a barrier or bandwidth and speed are no longer a barrier 
to critical information access.to critical information access.

The information broadcast by RANET can also The information broadcast by RANET can also 
be seen via the Internet, on a be seen via the Internet, on a NOAA mirror siteNOAA mirror site. . 

http://www.cip.ogp.noaa.gov/rcp/a/index.html


RANET RANET –– RARAdiodio andand interinterNETNET
The networks RANET develops, however, are not limited The networks RANET develops, however, are not limited 
solely to satellite systems. solely to satellite systems. 

The program works with a variety of partners to The program works with a variety of partners to 
standardize appropriate FM community radio station standardize appropriate FM community radio station 
equipment, HF systems, and even energy solutions such equipment, HF systems, and even energy solutions such 
as solar and wind.as solar and wind.

By bringing together various appropriate and sustainable By bringing together various appropriate and sustainable 
technologies, RANET supports technologies, RANET supports ‘‘human networks' of human networks' of 
dialogue and partnership that serve as the basis for dialogue and partnership that serve as the basis for 
sharing knowledge to improve the lives of communities sharing knowledge to improve the lives of communities 
in remote areas. in remote areas. 





WorldSpace RANET Product Delivery



StormReadyStormReady // 
TsunamiReadyTsunamiReady
Working Together to Save Working Together to Save 

LivesLives

Ocean Shores Long Beach

Presenter
Presentation Notes
Self introduction and introduction of topic.



What is Storm/TsunamiReady?What is Storm/What is Storm/TsunamiReadyTsunamiReady??

A voluntary community preparedness program 
that promotes weather and tsunami hazard 
readiness. 
Primary goal to improve public safety during 
emergencies. 
A collaborative effort between federal, state, and 
local agencies, and the public. 

A A voluntary community preparedness voluntary community preparedness program program 
that promotes weather and tsunami hazard that promotes weather and tsunami hazard 
readiness.readiness.
Primary goal to improve public safety during Primary goal to improve public safety during 
emergencies.emergencies.
A collaborative effort between federal, state, and A collaborative effort between federal, state, and 
local agencies, and the public.local agencies, and the public.

Presenter
Presentation Notes
TsunamiReady is part of the NWS StormReady Program.

Just like StormReady -- TsunamiReady communities are better prepared to save lives from severe weather.

When communities partner with the NWS, it requires hard work, time, resources, and energy.

TsunamiReady recognizes communities for their efforts.

Emergency Managers and citizens are proud of their TsunamiReady recognition.




Most important Most important --

REDUNDANCYREDUNDANCY

REDUNDANCY!REDUNDANCY!



TsunamiReady Community 
Components 

TsunamiReadyTsunamiReady Community Community 
ComponentsComponents

StormReady Elements
– Emergency Operations Center
– Multiple Ways to Receive NWS Warnings
– Multiple Ways to Disseminate Warnings
– Multiple Ways to Monitor Conditions
– Hazardous Weather Plan
– Community Preparedness Education

TsunamiReady Elements
– Identify Hazard Zones
– Map Evacuation Routes and Assembly Areas
– Install Evacuation and Assembly Signage
– Educate Community on Tsunami Hazard and 

Safety Plans 

StormReadyStormReady ElementsElements
–– Emergency Operations CenterEmergency Operations Center
–– Multiple Ways to Receive NWS WarningsMultiple Ways to Receive NWS Warnings
–– Multiple Ways to Disseminate WarningsMultiple Ways to Disseminate Warnings
–– Multiple Ways to Monitor ConditionsMultiple Ways to Monitor Conditions
–– Hazardous Weather PlanHazardous Weather Plan
–– Community Preparedness EducationCommunity Preparedness Education

TsunamiReadyTsunamiReady ElementsElements
–– Identify Hazard ZonesIdentify Hazard Zones
–– Map Evacuation Routes and Assembly AreasMap Evacuation Routes and Assembly Areas
–– Install Evacuation and Assembly SignageInstall Evacuation and Assembly Signage
–– Educate Community on Tsunami Hazard and Educate Community on Tsunami Hazard and 

Safety PlansSafety Plans



StormReady / TsunamiReadyStormReadyStormReady / / TsunamiReadyTsunamiReady
Who
- Counties
- Communities
- Cities
- Indian Nations
- Supporters

- Businesses
- Schools

WhoWho
-- CountiesCounties
-- CommunitiesCommunities
-- CitiesCities
-- Indian NationsIndian Nations
-- SupportersSupporters

-- BusinessesBusinesses
-- SchoolsSchools



Questions  ??Questions  ??

Presenter
Presentation Notes
In addition to a long-standing partnership with the NWS, Washington State has been an active partner with NOAA through the National Tsunami Hazard Mitigation Program since its inception.
Through this partnership, we have actively pursued developing the NWR in tsunami at-risk communities by taking an All Hazards approach
For example, this has led to public/private partnerships that installed a new NWR repeater site on Mt Octopus – the first such  partnership in the nation and giving the Washington Coast full NWR coverage
It has lead to NWRs being installed at critical facilities, businesses, hotel/motels and homes in multiple hazard areas
Recognizing the need to be able to disseminate information to the public in high traffic areas and on beach heads, a new tone alert receiver was developed
The NWS and City of Seattle are now combining these efforts to demonstrate a proof of concept that truly can, in any hazard, rapidly and effectively warn citizens of an impending hazard
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