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Agenda

* |ntroductions
« WCS

— 2015-Action Item Review
— Strategic Plan Tasks
— TOR Update

e 2015 tsunami alerts
— January - Alaska

— September — Chile
 CA Survey
» Should Watch be issued?
* Should impact estimates be provided prior to tsunami being recorded anywhere?
* Review/Lessons Learned
* Web Site
« TWeb



Agenda

« TWC Products
— PTWC update
— WEA Polygons
— Auto EAS status
— EAS activation for advisories
— BC Notification project
— Brainstorming on new graphical/mobile products

 EXxercises
— Monthly Comms tests and false alarms — Use Live Code???
— 2016 National exercises
— 2016 ETE Comms tests
— Others?
— 2017 plans



Agenda

Training
— COMET Module update
— NTWC TWS training plans

IT Mod. Update

Tsunami Research Advisory Council projects impacting TWCs
Meteotsunami forecast protocol

New Action Items



Reviews

e Action ltem Review
e WCS Strateqic Plan Tasks
e WCS Terms of Reference




2015 Tsunami Alerts

e Alaska — January, 2016

— Response

e 2.5 minutes — M=6.4; no tsunami danger

e 9 minutes — M=7.1; no tsunami danger (depth)
— Impact

* No casualties

 Significant damage on Kenai Peninsula

« Some damage in Anchorage and Mat-Su Valley

 Power outage at NTWC; UPS worked well

— Lessons
e Initial magnitude determination



http://ntwc.arh.noaa.gov/

2015 Tsunami Alerts

 Chile — September, 2015

— Response

« PTWC — initial threat message for Peru and Chile
— Watch for Hl
— American Samoa/Guam
e NTWC — Tsunami Information Stmt. — potential threat

— About 3 hours into event, Advisory issued for part of CA
— Cancelled about 17 hours later



htttp:%5C%5Cntwc.arh.noaa.gov

U.S. National Oceanic and Atmospheric Administration B "’
National Weather Service s )
Pacific Tsunami Warning Center, Ewa Beach, Hawaii "&4, éf)\
* S X

Chile Tsunami of September 16-17, 2015

Charles McCreery
Director, PTWC



Effacts of the
Tsunami:
Very Many Deaths
{(~1001 or more deaths’

Many Deaths

(~101 to 1000 deaths
Some Deaths
~51 to 100 deaths’

Few Deaths
{~1 to 50 deaths)
No Deaths / Unknown

Voleanic
Eruption

Cause of the Tsunami:
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Elapsed Time: 6 Minutes
Initial TWC Products Issued

Alaska, BC & West Coast T %y
Information while Threat — i
Evaluated .
) Guam/CNMI |
] Information while Hawaii
| Threat Evaluated Tsunami Watch
T ' while Threat
Evaluated
= Potential Immediate
American Samoa Tsunami Threat to
: Information while Chile and Peru.
Threat Evaluated Threat to Other
e \ Pacific Countries
L )‘ Under Evaluation
[ | J=.5




Elapsed Time: 28 Minutes

Regional Forecast based on EQ Mechanism

Alaska, BC & West Coast

Information while Threat

Evaluated

) Guam/CNMI
f Information while
Threat Evaluated

|
Hawalii
Tsunami Watch
| .

% -

-

American Samoa

Information while
Threat Evaluated

#

>3 m: Chile
1-3m: None
0.3-1m: Peru, Ecuador

Other Pacific Countries Still

Under Evaluation




Ocean Forecast
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Elapsed Time: 52 Minutes
Forecast based on EQ Mechanism

Alaska, BC & West Coast _
Information while Threat —
Evaluated

|
Hawalii
Tsunami Watch
| .

Guam/CNMI
f No Threat

% -

,Ib\rperlca}[p Sanrwﬁa >3 m: Chile
‘Phom]taElonl th 3 1-3m: Fr. Polynesia
reat Evaluate 0.3-1m: Peru, Ecuador,

__ : Japan, Russia,
and many other

places
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Real-Time Reporting Deep-Ocean Gauges

(DARTS)
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Confirmation of Tsunami, Evaluation of

Threat, and US Alerts

00:10-01:29
00:21-00:29
00:51-01:03
00:25-00:39

01:31-01:46

02:29
02:29
02:48
03:14

8

Quintero, Chile Gauge Reading
Coquimbo, Chile Gauge Reading
Chanaral, Chile Gauge Reading
DART 32402 Gauge Reading

Models Constrained
with DART Data

DART 32401 Gauge Reading
Confidence in All

TWCs

TWCs Model Results
Hawaii Advisory
Guam/CNMI No Threat
S. California Advisory

Am. Samoa Advisory

1.77 m
4,72 m
1.14 m
0.10 m

0.05m

0.3-1m
<0.3m
0.3-1m
0.3-1m



Summary of Forecast and Observations v

Chile

Fr. Polynesia
Peru
Ecuador
Japan
Russia
Hawalii

West Coast
Am. Samoa
Guam/CNMI

>3 m
1-3m
0.3-1m
0.3-1m
0.3-1m
0.3-1m
0.3-1m
0.3-1m
0.3-1m
<0.3m

N/A
N/A
N/A
N/A
N/A
N/A
Advisory
Advisory
Advisory
None

4.72 m (Coquimbo)
1.40 m (Nuku Hiva)
0.52 m (Callao)
0.18 m (Baltra)
0.80 (Kuji)

0.44 m (Shikotan Is.)
0.85 m (Hilo)
0.33 m (Ventura)
0.63 m (Pago Pago)
<0.03 m (Apra Harbor)



Comparison of NTWC Domestic Forecasts
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D

Cancellation of Threat and US Alerts

18:39 Hawalii Advisory Cancelled
18:39 American Samoa Advisory Cancelled
20:24 Southern California Advisory Cancelled

Countries of the Pacific Final Threat Message for the

24:10 System (PTWYS) Pacific



Summary of Casualties and Damages
(Earthquake and Tsunami)

OO0 000000a0a0

&

All major effects happened in Chile

Over 1 million were evacuated from the coast

13 deaths and 14 injuries (most or all from earthquake)
6 persons missing as of 24 September

55 persons in shelters

13427 without housing

816 homes destroyed

1011 homes uninhabitable

Most tsunami damage around Coquimbo and Tongoy
Most earthquake damage around Salamanch and lllapel

Particulars Courtesy of
ONEMI and SHOA



Coquimbo Sea Level Gauge (+4.72 m)




Photo Courtesy of SHOA ——



Summary of Event Response

O 0O 0O 0O

&

TWCs Responded Quickly
Preliminary and Later Seismic Analysis was Accurate
Judgment of Potential Tsunami Threat was Accurate

Three Tsunami Forecast Models Used

m  Seismic and Sea Level Model Constraints were Sufficient
m All Models Gave Consistent and Accurate Forecasts

m  Appropriate Alert and Threat Levels Issued

Domestic and International Systems Worked Well



THANK YOU



2015 Tsunami Alerts

 Chile — September, 2015

— Tweb used experimentally; viewer; ViewOnly

— Lessons
e Should Watch have been issued by NTWC?

e Should NTWC provide impact estimates without
validation by observation?

e Others?
— California Survey results
— NTHMP Survey? Action!



https://nctr.pmel.noaa.gov/tweb/

Products — New Format

e New NTWC Format Live November, 2015

— Major changes
e Headlines
e Organization
e Impacts
* Recs.

— Need to better include forecast information In
headline




Products — PTWC Update



Products

WEA Polygon Status — Action!

EAS for Advisory Status

Auto EAS at WFO Status

BC Notification Project

Brainstorming on graphical/mobile products



e Emergency Canadian

Improving End-To-End Tsunami Warning for Risk
Reduction on Canada's West Coast

Supported b y the Canadian Safety and Security Program, in partnership with
Emergency Management British Columbia

Project Update

Peter Anderson
Simon Fraser University
anderson@sfu.ca

30

i Management and Securlty ngl‘ﬂ

m



e Emergency Canadian

Objective

Pilot and evaluate new notification
techniques and technologies along the
British Columbia coastline

i Management and Securlty ngra
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ma¢ Emergency canadian
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B.C. Notification Challenges

e 26,000+ kms of varying coastline, much of which is
rugged and remote

* Biggest challenges:

— notifying populations in remote permanent
communities with limited and/or poor
communications coverage

— identifying and notifying populations on the move or
in temporary fixed locations (transient populations)
who now inhabit areas all year round

32



Examples of Recreational Activities

200 Kiometers -~ Esn HERE. Delorme Mapmylndia, @ OpenStreetMap contnbutors. and the GIS

33



Coastal National and Provincial Park Attendance

Total Visits

Y ear Gwaii Haanas Pacific Rim Gulf Islands Provincial Parks
2010 1,721 844,217 NA 4,166,604
2011 1,717 904,929 14,064 3,845,861
2012 1,760 880,813 14,502 4,321,870
2013 1,703 887,611 15,177 4,760,111
2014 1,785 926,453 16,307 4,625,044

Annual total visitation numbers for coastal Provincial and National Parks from 2010 to 2014

Note: Many parks are used during off-season but attendance is not recorded.




2015 Pilot Projects

Mobile Satellite Emergency Notification Devices (SEND)
Tests

 Enable GPS tracking and two-way short email and SMS text
messaging

e Tested two types:
1. inReach
2. lIridium Go
e Both use the Iridium Low Earth Orbit Satellite network

e Mobile phones and tablets running special apps can be paired to
the devices

e Messages sent from devices can be pre-composed or composed
free-form

e (Can be used to receive @NWS_NTWC, @NWS_PTWC,
@EmergencylnfoBC Twitter to SMS messages



2015 B.C. Community/Regional
SEND Pilot locations

Gitga'at Nation (Hartley Bay)

Wuikiunxv Nation (Rivers Inlet)

Port Alice

Ehattesaht/Chinehkint First Nation
Zeballos

Ucluelet

Tseshaht First Nation (Port Alberni)
KwikKwikwasut’inuxwHaxwa’'mis First Nation (Gilford Island)
Regional District of Mount Waddington
Strathcona Regional District

Prince Rupert to Victoria coastline

Pacific Rim National Park — Westcoast Trail



inReachm

DelORSE

inReach Iridium Go
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Legend
D Tsunami Notification Zone
I Province of British Columbia

T T T
50 100

1
200 Kilometers

Gitga’at Nation
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& hitps://explore.delorme.com/Map & | Q Search #& v

& DELORME

My Info Settings

L o o o

¥ Map Filters (Off)
[Belect a bookmark] |+

Message Types

Date & Time Range:

All Time s
Clear Filters
Users (2) Waypoints Routes

(@] ® = Q (2] : 4 | Test at health center 1942 from in reach

Track Locate Message Send Center Q IEI {:}
| & I Mame -D @ . A MCORE .ﬁ.
e OLLp v —3
W Last: May 26th 2015 B:06 pm e

) Track Summary

May 26th 8:06 PM

Dist Traveled Trip Time
| 0.85km 01:00:45
Average Speed Max. Speed
0.69 km/h 4.83 km/h
Max. Elevation
38m
E Message Tuesday 8:06 PM
| Test from Heli pad at 2007
E=] Message Tuesday 7:57 PM
From school 1958
B3 Message
From school
E Meﬁage Tuesday

Test from Inreach at 1957

E Message Tuesday
Test from Gitga'at gym at 1950 on in reach

E Message Tuesday 7:43 PM
Test at health center 1942 from in reach

| E=] Message Tuesday 7:24 PM [Eesdaedals F 7 malbeny DIOT5 Cres/Soot imane DiiaiGlobe | Tarme ofUsa’ | Renorta map: amor
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CCGS Bartlett
25 August - 3 September, 2015
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CCGS Bartlett Voyage Legend

* InReach - Location of received message

* InReach - Location of sent message
Message/GPS Track Delivery Timing

. High - greater than 10 minutes

) Medium - within 5 to 10 minutes
©®  Normal - within 5 minutes
- CCG - VHF coverage
- CCG - VHF marginal coverage
|:| Tsunami Notification Zone
- Province of British Columbia

For internal use only

Produced by Simon Fraser University
Telematics Research Lab
with support from Canadian Safety and Security Program
Project Number CSSP-2013-TI-1033
30 October, 2015

T T T T T T T T |
0 50 100 200 Kilometers
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CCGS Bartlett Voyage Legend

®  InReach - Location of received message

. InReach - Location of sent message
Message/GPS Track Delivery Timing

@ High - greater than 10 minutes

() Medium - within 5 to 10 minutes
@  Normal - within 5 minutes
- CCG - VHF coverage
[ ccG - VHF marginal coverage
I:I Tsunami Notification Zone
| Province of British Columbia

For internal use only

Produced by Simon Fraser University
Telematics Research Lab
with support from Canadian Safety and Security Program
Project Number CSSP-2013-TI-1033
30 October, 2015

I T T T T T T T 1
0 50 100 200 Kilometers
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Legend

¢ InReach - Location of received message
* [nReach - Location of sent message
Message/GPS Track Delivery Timing
High - greater than 10 minutes
Medium - within 5 to 10 minutes
Normal - within & minutes
- CCG - VHF coverage
- CCG - VVHF marginal coverage
|:| Tsunami Notification Zone
~ Province of British Columbia




West Coast Trail Trek
Pacific Rim National Park

West Coast of Vancouver Island
25-31 August, 2015

48



75 km Backpacking Trail




Legend

e InReach - Location of messages received

West Coast Trail Hike
25-31 August, 2015 InReach - Location of message sent
InReach - GPS tracks
Message/GPS Track Delivery Timing
High - Greater than 10 minutes

Medium - within 5 to 10 minutes

Normal - within minutes
.~ Pacific Rim National Park
- Province of British Columbia
Cl Tsunami Notification Zone

For internal use only Zone C

Produced by Simon Fraser University
Telematics Research Lab
with support from Canadian Safety and Security Program
Project Number CSSP-2013-TI-1033
30 October, 2015

( T T T T T T T ]
0 3.75 7.5 15 Kilometers
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Observations

 Timeliness of messages sent and received
— Subject to line-of-sight and satellite connectivity conditions

— Since messages are stored and forwarded, they will eventually
arrive, but could be delayed for considerable time in forested or
mountainous terrain, especially narrow inlets

— Consequently, not suitable for local/near-shore tsunami event
notification

e GPSreporting is useful for reporting last known locations

e Generally useful where there is no other form of external
communication

e Affordable and accessible technology



Follow up — Next Steps

* Analysis of message input procedures
— Manual versus automated

— Timeliness of tsunami messaging
 Knowledge and technology transfer
* Interest in collaboration with other Pacific regions



For Further Information

Please Contact:

Peter Anderson
Director, Telematics Research Lab
Simon Fraser University
Burnaby, BC, Canada
anderson@sfu.ca
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Exercises

Monthly Comms. Tests
— False Alarms — recent
— Continue using live code?

CaribeWavel6 — 14/1500UTC March 17, 2016
— Venezuela

— Hispaniola
Lantex16 — 1300UTC March 16, 2016
— Offshore New England quake and landslide

Cascadia Rising — 1500UTC June 7, 2016
— Link to Plans
PacWave Plans



http://ntwc.arh.noaa.gov/?page=exercises

Exercises

e EAS/NWR Test Plans
e 2017 Exercises
— Pacific
e Suggestions?
— Atlantic

 Wednesday March 29, 20177
e Source? Action!

— Caribbean
e Define Action!



Training

« COMET Updates
— Tsunamis! — Dec. 23, 2014
— Community Tsunami Preparedness — Oct. 28, 2015
— Tsunami Warning Systems — Jan. 7, 2016

« NTWC TWS training
* Others



Training

« COMET Usage

— Tsunamis!
o About 1500 per year

— Tsunami Warning Systems
o About 400 per year

— Community Tsunami Preparedness
 Variable — 400 to 2000 per year

— Tsunami Strike!
e Two versions; 500 to 1200 per year



TWC TOPS Update



Tsunami Research Adv. Comm.

e 2016 Projects
— Ongoing

 GPS Ships — last year
« COMMIT
e GPS Source/NASA
e Tweb
« DART4g
 SIFT — Ongoing and upgrades



Tsunami Research Adv. Comm.

e 2016 Projects

— New
« HF Radar
e Real-time SIFT models
o SIFT source units - smaller
 Time dependent rupture

— Proposed
 Webcams




Meteotsunamis: Working
Toward an Operational

Forecasting Capability

Michael Angove, NOAA/NWS
Paul Whitmore, NOAA/NTWC

January 12, 2016
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e Depend on intensity,
direction, and speed of
disturbance over water
body with a depth that
enhances wave
magnification

e NOT same as storm surge

Source: Monserrat, Vilibi¢, Rabinovich; Nat. Hazards Earth Syst. Sci., 6, 2006



Presenter
Presentation Notes
Talk about resonance? NO PERMISSION TO USE IMAGE

A meteotsunami should not be confused with storm surge associated with tropical storms and other large coastal storms. Storm surge is a wind-driven effect that occurs when strong winds push water onshore, causing water levels to steadily rise over the course of several hours vs. meteotsunamis with periods on the order of several minutes. Recent research has shown that meteotsunamis are more common than previously thought and suggests that some past events may have been mistaken for other types of coastal floods, such as storm surges or seiches, which also tend to be wind-driven.

When waves hit shallow water, they slow down and increase in height and intensity
Even greater magnification can occur in semi-enclosed water bodies like harbors, inlets, bays
Most too small to notice; large meteotsunamis can result in damaging waves, flooding, and strong currents that can last up to a day and cause significant damage, injuries, deaths
In U.S., conditions most favorable along East Coast, Gulf of Mexico, and in Great Lakes partly due to favorable bathymetric profiles conducive to MCS generated resonance.

Image: Photographs taken during the strong rissaga event of 15 June 2006 at Ciutadella Harbour. (a) After the sudden first negative wave (∼−4 m), most of the boats broke free from their moorings and were left high and dry on the harbour bottom. (b) A few minutes later, the water re-entered the harbour and the boats were freely dragged by the current. (c) and (d) More than 40 boats were severely damaged.
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October 28, 2008

e Boothbay Harbor, Maine (Gulf of Maine shelf)

e Waves up to 12’ high emptied and flooded the harbor
at least 3 times over 15 minutes, damaging boats and
shoreline infrastructure

_ = Wave heights were reproduced by

" tsunami forecast model and

atmospheric gravity wave source

.. Tsunami models work, but case
highlights challenge of forecasting
met parameters prior to detection



Presenter
Presentation Notes
In general, this event was heavily examined and was used as a test case to begin developing forecasting capabilities on the U.S. East Coast. All you have are net parameters. Rely solely on meteorology. Good example of how an mt is produced and difficulty alerting in real time. 

Caption: Arrival of the first waves near Boothbay – sea level deformation in color, pressure in hPa (black numbers). Boothbay is marked by the red arrow. From Whitmore and Knight.

The meteotsunami is reproduced using the Alaska Tsunami Forecast Model and an atmospheric source as suggested by Vilibic et al (2013) who used the WRF model to determine the atmospheric conditions at the time.  According to the model, the weather system was accompanied by internal gravity waves with a 10-15km wavelength behind the precipitation band moving northward into the Maine coast.  The IGW travelled at a speed of 28 m/s with amplitudes of 2-3 hPa.  Three cycles of this wave were shown by the model and used as the meteotsunami source.  This source under-predicted the meteotsunami in Boothbay.  However, increasing the wavelength to 40km, which was supported by observations of convective cells, produced an excellent match with observations in Boothbay, both in period and amplitude.  To match observations, the incoming source period had to be near the resonance period of Boothbay.  This explains the magnification in the bay and lack of impact elsewhere along the coast.

See Maine_meteotsunami_from Jeff List - Boothbay Event 2008 for alternative images.


NJ News Clip — We will insert the video clip before
uploading it to AMS. With the video, the file is too large
and cannot be sent over e-mail for purposes of working
on it remotely. Once inserted. All you’ll have to do is
click on it and it will play. It will not take you to
YouTube.

https://www.youtube.com/watch?v=0Hw?2KIC3a20



https://www.youtube.com/watch?v=QHw2KlC3a2o

June 13, 2013

e New Jersey and southern Massachusetts coasts

e Barnegat Inlet, New Jersey: 3 people injured by 6-foot
wave that swept them off jetty into water

e \Waves recorded on water-level stations from Puerto
Rico to New England and tsunami buoy

e Caused by weakening,
low-end derecho

« Alerts possible based on
shelf effect
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4‘.‘ knots/47 mph. Overso damag.-‘n nd reports.

All .*J'mes are EDT. Average forward speed was



Presenter
Presentation Notes
Something we can do something about NOW. 


Insert video before uploading to AMS. We will insert the
video clip before uploading it to AMS. With the video,
the file is too large and cannot be sent over e-mail for
purposes of working on it remotely. Once inserted. All
you’ll have to do is click on it and it will play. It will not
take you to YouTube.

https://www.youtube.com/watch?v=ykABRe5Yt3c



https://www.youtube.com/watch?v=ykABRe5Yt3c
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Presenter
Presentation Notes
Water column height measured by the DART. An increase in height indicates the initial mt passage around 17:00 UTC, and a reflected wave passed around 20:20 UTC.
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Presenter
Presentation Notes
List East Coast Gauges from South to North, MD to MA – a number recorded the tsunami wave. Even with no other way to detect, there are still ample travel time to some locations to put up alerts.

There are others:
Ocean City Inlet, MD
Lewes, DE
Brandywine Shoal Light, DE
Cape May, NJ
Atlantic City, NJ
Sandy Hook, NJ
Bridgeport, CT
New Haven, CT
New London, CT
Montauk, NY
Providence, RI
Conimicut Light, RI
Newport, RI
Woods Hole, MA
Nantucket, MA
Boston, MA



Challenges

e Forecasting—Meteotsunami (MT) formation tightly
constrained by depth, translational speed of
disturbance, and direction; requires extremely
accurate mesoscale forecast

e Detection—Even if MT forms, network of observation
systems not dense enough to detect MT disturbance

e Messaging—Potential for confusion with wind-driven
storm surge and normal seiche activity



Presenter
Presentation Notes
Also mention messaging difficulties with public and use of word “tsunami,” often happen under clear skies.

Despite the risk they pose and their worldwide occurrence, forecasting meteotsunamis remains a challenge. However, with recent increases in research as well as improved observational networks and forecast models, a reliable forecast and warning system for the United States is within reach.


Not for all MTs; emphasis on eastward propagating disturbances

May, June, July—National Tsunami Warning Center (NTWC) will follow
medium-range numerical weather prediction (NWP) models to ID candidate
disturbances -

If disturbance is in models at TAU 24 or less,
NTWC will contact responsible WFOs to discuss

WFOs may include potential for MT in forecast
discussions or special weather statements

Inside TAU 12, NTWC will monitor tsunami
detection networks—DART buoys placed in event mode, coastal gauges, HF
coastal radar (potentially)—for MT signals

If detection made, NTWC will alert WFOs and provide estimates of
amplitude and travel time to coastal locations

WFOs may issue alerts (e.g., coastal flood warning)



Presenter
Presentation Notes
Emphasize that this is for eastward propagating “derecho” type MTs [that may reflect off shelf?]


1. More accurate and timely alert on detection
capability
- MT source inversion technigues
- MT historical libraries/simulations
- Denser detection network

2. Work toward alert on forecast capability
- High-resolution mesoscale maritime NWP

- Sophisticated MT detection algorithms

- High-density sea level pressure detection network over
coastal margin




Michael Angove
NOAA/NWS Tsunami Warning Program
michael.angove@noaa.gov

http://www.tsunami.gov

Paul Whitmore
NOAA/NWS National Tsunami Warning Center
paul.whitmore@noaa.gov
http://ntwc.arh.noaa.gov

Meteotsunami Fact Sheet: http://nws.weather.gov/nthmp/meteotsunamis.html



Presenter
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Also, see http://tidesandcurrents.noaa.gov/publications/NOS_COOPS_079.pdf
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Presentation Notes
A sketch illustrating the physical mechanism responsible for formation of the catastrophic meteotsunami at Nagasaki Bay (Japan) on
31 March 1979. The initial pressure jump over the western part of the East China Sea was about 3 hPa. The long waves generated by this
event first amplified from 3 cm to 16 cm as a result of the Proudman resonant effect, then to 45 cm due to the shelf amplification and finally to
478 cm at the head of the bay due to the harbour resonance. Numbers “1”, “2”, and “3” correspond to locations shown in the inset in Fig. 5a.
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High frequency (HF) radar systems measure the speed and direction of ocean surface currents in near real time. These radars can measure currents over a large region of the coastal ocean, from a few kilometers offshore up to 200 km, and can operate under any weather conditions. They are located near the water’s edge, and need not be situated atop a high point of land.  HF radars are the only sensors that can measure large areas at once with the detail required for the important applications described here.  Not even satellites have this capability. 

Source = MARACOOS and NERCOSS maps, sites not marked as old in diagnostics

List South to North, MD to MA:
Assateague, MD 
Cape Henlopen, DE 
Cape May, NJ
Wildwood 1, NJ
Wildwood 2, NJ
Strathmere, NJ
Brigantine, NJ
Loveladies, NJ 
Seaside Park, NJ
Bradley Beach, NJ
Sea Bright, NJ
Sandy Hook, NJ
Port Monmouth, NJ
Staten Island, NY
Stehli Beach, NY
Great Captain Island, CT
Hempstead, NY
Moriches, NY 
Amagansett, NY - ???
Montauk, NY
Misquamicut, RI
Block Island, RI
Long Point Wildlife Refuge, MA
Martha's Vineyard, MA
Nantucket Island, MA
Nauset, MA


DART Systems (contd)
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High resolution – geographical, bathymetry NE/mid-Atlantic coast, overlay DARTs – screen capture of NDBC tsunami layer with DART locations 


Meteotsunami Protocol Process Flow

Primary Season: May-July
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Make sure up to date
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New Actions

— Products

 WEA Polygons?
« EAS Activation for Advisories?

— Establish date and scenario for 2017 Exercises
— Training?

— TWeb

— Meteotsunami alerts?

— New Tide gage sites?

— Update TOR?
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