2018 HURRICANE
PREPAREDNESS WEBINAR

Wednesday, May 30, 2018
10:00AM -12:00PM

PLEASE STANDBY THE PROGRAM WILL BEGIN SHORTLY



Questions

At conclusion of each presentation we will
conduct a Question & Answer session.

When the session has started, click the “Ask a
question” button. The host will unmute your line
when it is your turn to ask a question.

PREPAREDNESS WEBINAR

This webinar will be offered twice:
Session 1: Tuesday, May 29, 2018 - 1:00PM - 3:00PM
Session 2: Wednesday, May 30, 2018 - 10:0AM - 12:00PM




2018 Hurricane Preparedness Webinar

Agenda

.  Welcoming Remarks and Overview of Webinar
Kurt Schwartz, Director - Massachusetts Emergency Management Agency

Il. Southern New England Tropical Cyclone Climatology and Threats
Matthew Belk, Senior Forecaster - National Weather Service, Boston

lll. Recent Changes to NHC Products and Their Success During the 2017 Hurricane Season
Daniel Brown, Senior Hurricane Specialist - National Hurricane Center

IV. Hurricane Evacuation Decision Making in the Face of Uncertainty
Paul A. Morey, Hurricane Program Manager — Federal Emergency Management Agency

V. Massachusetts Emergency Management Agency — Preparedness Updates
Kurt Schwartz, Director, Massachusetts Emergency Management Agency

Michael Russas, Response and Field Services Section Chief, Massachusetts Emergency Management Agency
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Southern New England Tropical Cyclone
Climatology and Threats

Matthew H. Belk
National Weather Service
Taunton, MA
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 Briefly review the climatology of tropical cyclones Iin
southern New England

* Review the hazards and potential impacts from
tropical cyclones

Objectives
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When is “Hurricane Season”?
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Coastal County

Return Period is the
- '13/1 average frequency of a
T " hurricane passing within
50 nm (58 mi) of a
designated location over
the past 100 years.
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Position of All Storms At 120 Hours Before Landfall of Eye
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Warning! Time is for the landfall of the eye
Impacts will begin much sooner!
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Red crosses are individual storms.’

“All Storms”
Includes:
Tropical Storms,
Hurricanes, and
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Position of All Storms At 84 Hours Before Landfall of Eye
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Position of All Storms At 72 Hours Before Landtfall of Eye
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Position of All Storms At 48 Hours Before Landfall of Eye
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Position of All Storms At 24 Hours Before Landfall of Eye
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Position of All Storms At 18 Hours Before Landfall of Eye
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Position of All Storms At 6 Hours Betore Landfall of Eye ?
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Position of All Storms At 0 Hours Before Landiall of Eye »
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e Can occur more than 1000 mlles in advance ofa
tropical system — depends on size and intensity

« Often can catch people unaware of the risk because
the weather is not “bad” at a particular location

« Shallow beaches perpendicular to swell motion

most at risk (i.e. the ocean-exposed south coast of
Massachusetts)

Rip Currents
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The COMET Pragram The COMET Pragrat

Shallow Shelf Incline Steep Shelf Incline

« Shallow shelf — results in higher surges and lower waves
— This Is the south coast of Massachusetts

« Steep shelf — results in lower surges and higher waves
— This is the east coast of Massachusetts

Storm Surge and Shore Slope
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The COMET Program

The COMET Program
Shallow Shelf Incline

Steep Shelf Incline

« Shallow shelf — results in higher surges and lower waves
— This Is the south coast of Massachusetts

« Steep shelf — results in lower surges and higher waves
— This Is the east coast of Massachusetts

Storm Surge and Shore Slope
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* Tremendous storm surges on south-facing bays,
with the most significant surge occurring within one
hour of landfall

« Wave run-up causes coastal flooding to begin as
much as 6 hours before eye comes ashore

— In spite of the storm’s rapid acceleration.
e Surges of 12 to 15 feet have been observed

« Potential for 20+ foot inundation AGL from Cat 3
storm exists for the head of Buzzard’'s Bay, MA

Storm Surge
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* Rapid Average forward motion at landfall
— 33 mph (51 km/hr)

 The Great New England Hurricane of
1938 made the trip from Cape Hatteras,

NC to Providence, RI in 8 hours!
— Forward speed at landfall was at least 51 mph (82
km/hr) and estimated as high as 60 mph (97 km/hr)
* Interaction with Jet Stream

— Key contributor to the location/magnitude of the heavy
rains, high winds and storm surges.

— Systems often were showing a phase change from
purely tropical to extratropical (more like a Nor’easter!).

Rapid Acceleration
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« Short duration (relatively) of sustained
tropical storm and hurricane force winds
— Tropical Storm = up to 12 hours
— Hurricane force = 3-6 hours

* High winds focused right of the track

— Acceleration dramatically adds to gust potential
on right side of storm

— Milton, MA, Blue Hill Observatory, elevation 629 ft
— 1938 — sustained 121 mph peak gust 186 mph!
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e Radius of maximum winds

(RMW) varied considerably HURRICANE BOB [SOTACHS

— As small as 25 mi/40 km In
Hurricane Bob 1991

— As large as 40 mi/64 km in
the Great New England
Hurricane 1938

* Where this core goes will

WA,

determine:
— Where wind damage will be

the greatest | st h 7o e
— Where storm surges will be l e

the highest
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March 2000
Ft. Worth, TX
F2 Intensity

(115-140 mph)
tornado damage

WEATHER-READY NATION

Hurricanes and Tall Buildings
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March 2000

Ft. Worth, TX

F2 Intensity
(115-140 mph)
tornado damage

What about a Category 3
(111-129 mph) hurricane for
a half hour?

Hurricanes and Tall Buildings
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 When you think “hurricane/tropical storm”,
think “flooding”!

 Historically, water (mainly storm surge) is
responsible for most deaths from tropical cyclones

* More recently though most deaths have been a
result of inland fresh water flooding

« Slower, larger storms usually produce more rainfall

* Even weak, or weakening, storms can produce a
lot of rainfall

* Antecedent soil conditions and local topography
matter!

Flooding Rainfall
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* Doesn’t have to hit New England directly to have
an impact

 Typical rainfall for a tropical cyclone in southern
New England is 6-10 inches (mainly to the left of
the track - but not always)

* More than half of the tropical cyclones impacting
southern New England since 1900 have resulted
In major river/stream flooding

Flooding Rainfall
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Heavy rains can arrive 12 to 15 hours in advance of the eye.

Heaviest rainfall is “almost always” to the west of the track (left of
track)

Primary mechanisms for this left of track location include jet
Interactions, topography and coastal frontogenesis

Classic examples:
— Hurricane Bob and Hurricane Donna

Rainfall Characteristics
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“  Hurricane Diane

August 15-19, 1955 Hurricane Floyd

1622 Slt:S September 14-17, 1999
3 1
5 — 3 s
7 -_— 5
=10
15 — 7
Maximum: 19.75" — 10
Westfield, MA 15
—_— 20
Maximum: 24.06"
Southport 5N, NC

Flooding Rain a‘II 7
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Hurricane Bob
August 18-20, 1991
1090 sites

Maximum: 8.24"
Portland Int'l Jetport, ME

HURRICANE 808
19 AUGUST 1991
2PN EDT 964 M8

At landfall of eye in New England

Flooding Rainfall
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Observed Storm Total Precipitation (inches) - Aug_27-28 2011
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- National Weather Service
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« Almost all tropical systems produce at
least one tornado or waterspout!
Greatest

« Tornadoes can form hundreds of miles Tornado
ahead of a tropical storm or hurricane Threat

* 90% of these tornadoes or
waterspouts develop in the “right front”
guadrant

« Tornadoes often form in the outer
bands of the tropical cyclone

Tornadoes
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Thank You!

Questions?

Weather Forecast Office
Boston. MA oy
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Successes and Challenges of the
2017 Hurricane Season

Daniel Brown, Robbie Berg, and Mike Brennan
National Hurricane Center

Massachusetts Emergency
Management Agency Webinar
May 29-30, 2018



& Key Successes of the 2017 Hurricane Season &¥:

 Record low NHC Track Errors (Atlantic)

* Launch of the ability to issue watches
and warning before formation
(Potential Tropical Cyclones)

* First ever Storm Surge Warning issued . ~

in the United States arows aong Fondas oo

* Very few, if any, storm surge related L3 g -
fatalities in the U.S.

* On Site Decision Support Coordinator
ensured consistency throughout the
NWS

e Test of continuity of operations (Irma)
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2017 Hurricane Season <
Facts and Figures
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17 named storms, including
10 hurricanes, and 6 major
hurricanes
e 7% most active season on record

(by ACE)
 Most major hurricanes since 2005

* Five category 5 landfalls

* 4bylrmaand1by Maria—allin

the Caribbean
* Costliest year on record for the
U.S. with S265 billion in

damage

« 2nd (Harvey), 3 (Maria), and
5t (Irma) costliest U.S. storms




Much of the U.S. Gulf and Atlantic Coastline
Under Watches or Warnings in 2017

@ 2017 Hurricane Season - Coastal Wind Watches and Warnings @
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R/ 2017 Season in Review:
Forecast Accuracy
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- Record low average NHC Atlantic
track errors at all forecast lead
times

- Track errors for Harvey, Irma, and
Maria much lower than the 5-year
mean

— Very consistent pre-Puerto Rico
landfall forecasts for Maria.

- About 36 hours prior to Harvey’s
landfall the forecast successfully
called for Harvey to intensify from a
tropical storm to major hurricane




NHC Official Average Track Errors
Atlantic Basin Tropical Storms and Hurricanes
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NHC Official Average Intensity Errors

Atlantic Basin Tropical Storms and Hurricanes
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Not an Impact Graphic!
No reduction in storm size = More impacts occurring outside the cone!

Graphic courtesy of B. McNoldy UM/RSMAS



2017 Hurricane
Program Successes

» Potential Tropical Cyclone Advisories

— Allows issuance of watches &
warnings

— Resulted in additional lead time on
systems developing near land

— Used for 7 systems in the Atlantic basin,
6 went on to develop into a tropical
storm or hurricane

* Time of Arrival Graphics
— Earliest Reasonable
— Most Likely

— Accounts for typical track, intensity,
and size forecast uncertainty




& Storm Surge Watch/Warning Debut &

Storm Surge Watch/Warning Graphic*

Tropical Depression Harvey g
Advisory 012 Issued: 10:00 AM CDT Wed Aug 23

Operationally launched the first ever Storm Surge Watch
and Warning for the United States.
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Storm Surge Watch/Warning = &

STORM SURGE WARNING

There is a danger of life-threatening inundation
from rising water moving inland from the
shoreline somewhere within the specified area,
generally within 36 hours.

STORM SURGE WATCH

There is the possibility of life-threatening inundation
from rising water moving inland from the

shoreline somewhere within the specified area,
generally within 48 hours.




Storm Surge Forecasts
Sensitivity to Track

Observed Track and Simulated Storm Surge
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Observed Track and Simulated Storm Surge

Storm Surge Forecasts
Sensitivity to Track

\gEATHQ?

10,
NN
So/nuas

Forecast Track and Simulated Storm Surge
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Storm Surge Forecasts <~
Sensitivity to Track

Observed Track and Simulated Storm Surge Forecast Track and Simulated Storm Surge
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- EEE X |
’i"f‘-i_“" 3-61t 3-61t
vh) A¥ B 6-9ft 6-9 ft
P - BE [ BEL

oy |

Ft. Myers Beach |

~50,000 people with 3+ foot surge ~200,000 people with 3+ foot surge



Hurricane Irma
Significant Surge Impacts Far from the Center

=8

LT

[~ 2

Jacksonville, FL Credit: CBS News
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Hurricane Irma -~
NHC Preparatlons and Contlnwty of Operatlons

,,,,,

e ope MG
EAST  NORTH  NoRTH

bk

 Threat resulted in full activation of NHC’s
preparedness plan

e Shelter-in-place for 48 h during the event height
of the event

 Two NHC Hurricane Specialists, TAFB forecast,
and support staff sent to WPC (backup office)
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U.S. Atlantic Tropical Cyclone Deaths
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Water accounts for
about 90% of the
direct deaths

Wind-driven waves and storm surge threaten to inundate homes in Miami, Florida - 1945 Sto l I l S u rg e

ar o TS u"‘g!’ﬁﬁdn'»! *®i
RE Al 1A s N p——=— |

Offshore 6%

Wind 8%
Tornado 3%
Other 1%

Rappaport 2014
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Hurricane Harvey
68 Direct Fatalities in Texas; All But 3 from Freshwater Flooding
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 60.58 inches of rain recorded at Nederland, Texas which broke the U.S. tropical
cyclone rainfall record of 52 inches set in Hawaii in 1950.

 Widespread extreme rainfall event — 18 reports of more than 4 ft of rain
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& Hurricane Irma N
Fatalities Before and After the Storms
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Most frequent factors: cardiovascular, loss of
electricity, vehicle accident, and evacuation

Rappaport and Blanchard, 8/7/2015



* NHC Key Message Graphic

e Combines Key Messages from
the NHC Discussion and
pertinent advisory graphics

 Available via NHC social media
accounts and on NHC website

e Storm size information (initial
wind field) was added to the
cone graphic in 2017

 Helped to illustrate
hazardous wind conditions
that occur outside the cone

Key Message Graphic and
Initial Wind Field on Cone Graphic

*EATH%

10,
STV,
O/AM2%

* o K

& Key Messages for Hurricane Irma
Advisory 29: 5:00 AM AST Wed Sep 06, 2017

1. Irma is a potentially catastrophic category 5
hurricane and will bring life-threatening wind, storm
surge, and rainfall hazards to portions of the

northern Leeward Islands, including the Virgin Islands
and Puerto Rico, today. Preparations should be rushed
to completion.

2. A Hurricane Warning is in effect for the northern
coast of the Dominican Republic, as well as the
southeastern Bahamas and the Turks and Caicos, with
hurricane watches for portions of Haiti and the

central Bahamas. Irma is Iikelr to bring dangerous
wind, storm surge, and rainfall to these areas from
Wednesday night through Friday.

3. Irma could directly affect the remainder of the
Bahamas and Cuba as an extremely dangerous major
hurricane later this week. Residents in these areas
should monitor the progress of Irma and listen to
advice given by officials.

4. The chance of direct impacts from Irma beginning
later this week and this weekend from wind, storm
surge, and rainfall continues to increase in the
Florida Keys and portions of the Florida Peninsula.
However, it is too soon to specify the timing and
magnitude of these impacts.

otontal rack sres.  Wotcher Wiarmings: Current wind extent
-

CEowe = m

S
&) TrovcatsiomForce Wind Speed Protabites (Prtmiary) %

Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

Mexico

%
100W 95W S0W

Tropical Storm Isaac
Monday August 27, 2012
4 PM CDT Advisory 27

NWS National Hurricane Center Movement NW at 12 mph

Current information: x
Center location 26.4 N 86.2 W
Maximum sustained wind 70 mph

Forecast positions:

@ Tropical Cyclone Q) Post-Tropical
Sustained winds: D <39 mph

S39-73 mph H74-110 mph M > 110 mph

Potential track area: Watches: Warnings:
Day 1-3 -m Day 4-5 Hurricane TropStm  [lHurricane [ Trop Stm  [llHurricane Trop Stm

Current wind extent:




& Potential Storm Surge Flooding Map &

Hurricane X

e Provides a quantitative risk assessment
for decision makers.

e Shows height above ground that the
water could reach.

* Depicts the reasonable worst-case
scenario at any individual location.

 Shows inundation levels that have a
10% chance of being exceeded.

* First map issued at the same time as the
initial hurricane watch or in some cases,
with a tropical storm watch.

* Available about 60 to 90 minutes following
the advisory release.




Intended to enhance public response to
instructions from local officials, and to
help guide emergency management
decisions.

Highlights areas that have a significant
risk of life-threatening inundation from
storm surge.

Issued 48 hours before possibility of life-
threatening surge, or other hazards that
would hinder evacuations.

Represents collaboration of NHC’s
Hurricane Specialists, Storm surge
experts, and local NWS WFOs.

Storm Surge Watch & Warning
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Hurricane Zelda

Advisory 12 Issued: Fri Jul 04 2014 8 PM EDT

I + Lynchburg >
=make ¥ 5 )

% Greensboro
e
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[[T3 DarkGray ([ZEEDN
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0 30 60mi

Prototype Storm Surge Watch/Warning

I Prototype Storm Surge Warning
Prototype Storm Surge Watch

- Richmond

™ 24
Earthstar Geographics : rme

*Prototype Product - For official NWS tropical cyclone
information, see hurricanes.gov. This graphic displays
areas that would qualify for inclusion under a storm
surge watch/warning that is under development by the
National Weather Service. A storm surge warning
indicates there is a danger of life-threatening inundation
from rising water moving inland from the shoreline
somewhere within the specified area, generally within
36 hours. A storm surge watch indicates that life-
threatening inundation is possible somewhere within the
specified area, generally within 48 hours. All persons,
regardless of whether or not they are in the highlighted
areas shown in the graphic, should promptly follow
evacuation orders and other instructions from local
officials. User feedback on the prototype storm surge
watchfwarning graphic can be provided at LINK. Upon
completion of development, formal public
comment/review of this graphic and the experimental
storm surge watch/warning will take place in 2016, with
operational implementation planned in 2017, if
approved.
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2018 Product Changes )
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STORM SUMMARY NUMBER 1 FOR HURRICANE HARVEY RAINFALL AND WIND
NWS WEATHER PREDICTION CENTER COLLEGE PARK MD
500 AM EDT SAT AUG 26 2017

e Overall Messaging o

FOR A DETAILED GRAPHICAL DEPICTION OF THE LATEST
WATCHES...WARNINGS AND ADVISORIES...PLEASE SEE WWW.WEATHER.GOV

. NHC Public Advisories WiII now discuss AT 400 AM EDT...THESE ARE THE MOST RECENT RAINFALL AND WIND

REPORTS FROM HURRICANE HARVEY. PLEASE REFER TO THE NATIONAL
HURRICANE CENTER FOR THE LATEST PUBLIC ADVISORIES ON HURRICANE

forecast information beyond 48 hours ey,

...SELECTED STORM TOTAL RAINFALL IN INCHES FROM 800 PM EDT THU AUG
24 THROUGH 400 AM EDT SAT AUG 26...

e Format of WPC Public Advisories will mirror I

NHC Public Advisories e+ o i

e WPC will issue Storm Summary products as T
needed providing observed rainfall and wind |z & ™ ™ iiae
information during U.S. landfalling tropical 0555/, A S, SR A
cyclones e

o 3 Earliest Reasonable Arrival Time of Tropical-Storm-Force Winds @

e Wind Products S Sl
e NHC will begin issuing 48-h hurricane-force |
wind radii forecasts (previously out to 36 h)

e Time of Arrival graphics become operational

Hurricane Irma Storm Location & Five-day chance of receiving sustained 34+ knot (39+ mph) winds
Wed. Sep. 6,2017 5am AST ~_ Wind Speed (knots) e
Advisory 29 O0<34 3463 @264 5 10 20 30 40 5 60 70 80 90 100%
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Become Operational in 2018

@‘ Earliest Reasonable Arrival Time of Tropical-Storm-Force Winds Q

110W 105W 100W 95w gow 85w sow 75W 70w 65W
4 L L i L 1 L

Tropical Depression Sixteen Storm Location O < 34 kt (39 mph) 5-day chance of receiving sustained 34+ kt (39+ mph) winds
Thu. Oct. 5, 2017 5 am EDT & 34-63 kt (39-73 mph) EE T T .
Advisory 4 Wind Speed @264 kt (74 mph) 5 10 20 30 40 50 60 70 80 90 100%

Earliest Reasonable Arrival of TS Winds

Shows earliest reasonable
arrival time of TS winds
(black contours) and
cumulative TS wind speed
probabilities (colors)

Identifies the time window
that users at individual
locations can safely
assume will be free from
TS winds

— Based on the time that has
< 10% chance of seeing
sustained TS winds before
the indicated time

Best for users with low
tolerance for risk



Time of Arrival Graphics

Become Operational in 2018

110W
"

Most Likely Arrival Time of Tropical-Storm-Force Winds g

105W 100W 95w gow 85w sow 75W 7w 65W
A " f A A "

Advisory 4

Tropical Depression Sixteen
Thu. Oct. 5,

M ; 35N

25N

Storm Location O < 34 kt (39 mph) 5-day chance of receiving sustained 34+ kt (39+ mph) winds
2017 5am EDT & 34-63 kt (39-73 mph) =1 [
Wind Speed 264 kt (74 mph) 5 10 20 30 40 50 60 70 80 90 100%

Most Likely Arrival of TS Winds

QEATH,

ONg,

e Best for users that are
willing to risk not having
completed preparations
before TS winds arrive

* 4k

 Shows most likely arrival
time of TS winds (black
contours) and
cumulative TS wind
speed probabilities
(colors)

 Shows the time before
or after which the onset
of sustained TS winds is
equally likely

@

Zy



Beyond 2018: Research Plan

Hurricane Forecast Improvement Project Goals:

* Reduce forecast (model) guidance errors, including
during rapid intensification, by 50% from 2017

* Produce 7-day forecast guidance as good as the 2017 5-
day forecast guidance

* Improve guidance of pre-formation disturbances,
including timing, track, and intensity forecasts, by 20%
from 2017

* Improve hazard guidance and risk communication based
on social and behavioral science to modernize the
tropical cyclone product suite for actionable lead-times
for storm surge and all other threats



Beyond 2018:
Developing a 3-10 Year Vision

The conversation:

* Graphic showing inland AND
coastal tropical cyclone watches
and warnings

* Improve inland flood threat Lt
communication through new Y S B s
WPC products and education

e Extend real-time storm surge

guidance to 72 hours before
landfall

e Official forecast points out to 7
days

* Improve understanding and
communication of indirect
hazards
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Hurricane Irma Data: MODIS/Terra (NAS



Messaging Reminders for 2018

\ y Delivering the Right Message :

Vi de
Building a Weather-Ready Nation

by Improving Communication

. of Hurricane Hazards

Emphasize the Dangers of Each Hazard
While wind makes headlines, nearly 90% of all deaths associated with
hurricanes are from water -- storm surge, surf, inland flooding.

Focus on What’s Important: Communicating Impacts
Focus on the area where impacts will be felt vs. the track. Hurricane
impacts occur far from the eye. Avoid describing the storm as
"weakening" while the danger from other hazards remains significant.

Use the Official National Hurricane Center Forecast

Direct attention to the official National Hurricane Center forecast vs.

sharing outlier scenarios from one model run or spaghetti plots.

Only Share Reliable Sources
Avoid sources that try to create hype or make predictions beyond
the limits of current science.

Highlight Hazards that Continue After a Storm Passes

Rip currents, flooding and heat remain dangerous long after the storm.

Health risks associated with debris, downed power lines, and carbon
monoxide poisoning are serious concerns during the storm clean-up.

-

weather.gov/safety/hurricane

y,
(%
X 7
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Paul A. Morey
FEMA Region |
Hurricane Program Manager




Decision Making in the Face of Uncertainty

Key Questions:

Will we be impacted by the storm, and if so when? For how long?
How severe will flooding from storm surge be?
What about wind and inland flooding from rain?

Who do we need to evacuate?

When does the evacuation need to start and how long will it take?

HES and NHC/NWS products assist/support you with evacuation decision making

Hurri,

al

Evacuagie Evacuation
Stuqy, Costs

F W O t

Or L0S
eCa St
E Revenue

orecast
@ U‘:nce‘“"“““W




Hurricane Evacuation Studies (HES)

4 eldentify at 4 *Public Survey « Determining 1 *Analysis of
+SLOSH Model = Risk: = . Analysis of the Shelter = Traffic
Development ! < Populations L Survey Need ' Volumes,
+ Surge MOMS . «Infrastructure s Responses + Estimate ~ Evac. Routes,
] - Critical © Number of | ad
= Facilities o Shelter ~= Destinations
© > Spaces 0 «Traffic
o o « Potential 3 Patterns
% (o} Vulnerability 71 *Clearance
> =~ Times
=

Critical Information for Planning and Response...



Hazards Analysis

Understanding Storm Surge Potential

171 Storm tide

Surge 151
i

» Storm surge has the highest potential , B i g e

Mean sea level

for death and damage

« Storm surge is the main reason we
evacuate the coast

» Worst Case Scenario Surge Maps used
to assess risk in your community

Analysis: Hazard Vulnerability Behavioral Shelter Transportation
Products: Surge Maps Evacuation Zones Planning Data Clearance times



What are the zones based on?

Storm surge vulnerable areas created
using the SLOSH model

Maximum of Maximum Storm
Surge Potential “MOM?”

* Consist of thousands of runs

 Different intensities, pressure,
angles of approach, forward
speed, wind radii

* One per category — Worst case
scenarios — Risk Maps not Forecasts

 Addresses forecast uncertainty at
longer timeframes

Analysis: Hazard Vulnerability Behavioral Shelter Transportation
Products: Surge Maps Evacuation Zones Planning Data Clearance times

I TS S |



Evacuation Zones

“Know Your Zone”
« Communicate risk to the public

« Communicate evacuation orders by zone

Analysis: Hazard Vulnerability Behavioral Shelter Transportation
Products: Surge Maps Evacuation Zones Planning Data Clearance times



Evacuation Zones

“Know Your Zone”

« Communicate risk to the public

« Communicate evacuation orders by zone

Analysis: Hazard Vulnerability Behavioral Shelter Transportation
Products: Surge Maps Evacuation Zones Planning Data Clearance times



Vulnerability Analysis

Who may need to evacuate and What is at risk

* Citizens residing in surge
prone areas

3.0  Vulnerability Analysis

* Critical facilities

Table 3-13: Critical Facilities — Community Health Centers

: Town | Zone! | Facility Address ‘ Zip
* Mobile/Manufactured | Barnstable County |
home communities she|ter

Duffy Health Center 105 Park St 02601

Mid-Upper Cape Community Health 02601
Center
°
VUInerabIe Shelters A Cape Cod Free Clinic & Community 65C Town Hall Sq 02540
Health Center

Ellen Jones Community Dental Center | 351 Pleasant Lake Ave 02645

o CO”eg eS/Un|VerS|t|es Mashpee Capuler(]:od Free Clinic & Community 02649
Health Center

A 2653
Provincatown| B | Provincetown Health Center | 4 Harry Kernp Way | 02657
Welliet

Bristol County

HealthFirst Family Care Center, Inc. 102 County St 02723

SSTAR Family Healthcare Center 386 Stanley St 02720
St. Vincent's School 2425 Highland Ave 02720

Inland | Greater New Bedford Community 874 Purchase St 02740

Analysis: Hazard Vulnerability Behavioral Shelter Transportation
Products: Surge Maps Evacuation Zones Planning Data Clearance times 80



Hurricane Behavioral Analysis

» Attitudes about risk from hurricane hazards — Primarily storm surge
« Evacuation intentions and past experiences
 Evacuation destinations
« Evacuation routes
: . i oo ol .
« Sources of forecast information B

Table 4-2: Perceived Vulnerability of Home — Believe Home would Flood Dangerously MY

Category 2 Category 3 Category 4

Al12 A/12 A/12
15% 46% 25% % 37%

28% 18% 67% 54%

Analysis: Hazard Vulnerability Behavioral Shelter Transportation
Products: Surge Maps Evacuation Zones Planning Data Clearance times




Shelter Analysis

Understanding Shelter Need

Key

Analysis:

Products

Sheltering Information:

Location/ldentification

Potential Shelter Demand

Flood Risk

Capacity

ARC vs. Local Shelter

Pet Friendly

Hazard Vulnerability Behavioral Shelter Transportation
: Surge Maps Evacuation Zones Planning Data Clearance times

Table 5-8: Public Sheltering Demand and Sheltering Capacity — Plymouth County
Scenario A Scenario A Scenario B Shelter
Community Low Occ High Occ Low Occ High Occ Capacities’
C oy | | e | | o | o
" bngm |4 | we | s | se | a0 |
LW ] sm | s | s;m | st | o |
| Kimgston | 178 | 183 | 34 | a1 | 2910 |

" wwen | as | [ [ [ o

T oymou s |
" Rochester |5 |
[ somae ||
" Waham ||
T o e ]

* Based on American Red Cross National Shelter Survey (NSS) database shelter capacities.

82



Transportation Analysis

Understand traffic congestion potential based upon
evacuation decisions

*Traffic Patterns (bottle necks)
*Evacuating Vehicles

Clearance Time tables
Variables of:
Response
Population
Evacuation Scenarios (one way, Multi state)
. Storm Category

Analysis: Hazard Vulnerability Behavioral Shelter Transportation
Products: Surge Maps Evacuation Zones Planning Data Clearance times

83



Evacuation Clearance Times

Timeline
H= -48 H= -36 H= -24 H= -18 H=-12 H=-6 H=0 H=+4+6 H=+12 H=+18 H=+26
/ Evacuation / Forecasted Onset
| Start Time of TS winds or
I surge
| Example Clearance Time = 48hrs
Begins when the first evacuating
vehicle enters the road network,
|ends when the last vehicle reaches
Ian assumed point of safety
I Hazards

Analysis: Hazard Vulnerability Behavioral Shelter Transportation
Products: Surge Maps Evacuation Zones Planning Data Clearance times



Evacuation Decision Calculation

CAT 3

HES Data:
Pre-determined
Evacuation Zones

Arrival
Time of Clearance .
TS _— Time
Winds

25 hours 11 hours 14 hours



HES in Web Based HURREVAC - “HVX”

Operational | Training
Map Layers

Storms || Conditions | Resources

Impact Exploration

&% Tropical Weather Outlo

& s

Evacuation Decision Support
Q Clearance Times
a

Hurricane Sandy - Advisory 22 4p

5000 00" W 807001007W 75 00°00" W 70 W

= Thu Nov1 2PM 3

; .
Detrait = Wed Oct31 2PM 40mph SSCat 0

Des Maines
Lincoln

Tue Oct30 2PM 58mph SSCat 0

Memphis

Atlanta

Hustin J
Hou Jacksonville

itonio

Matamoras
Miami

The Bahamas,
. .
Lagbana ® Thu'Oct25 11AM 104mph $5Cat 2
.
.

Cancun

+0h >

65700 00" W

5pm, Sat, Oct 27, 2012 EDT

607007007 W 57001007 W 45700 00" W, 20700°00" W

Clearance Time Table Viewer

MA 3 il

Select storm category, respons rate, and tourist occupancy to
view the dlearance time range for the above location.

Clearance (hrs):

urist Occupan

£

00,007 W

soe0mag N

Response
Slov

Immediate

Apply

25700 00" N

tributors.

PuRd 2pIS 4




The Hurricane Evacuation Study:

Informs your plans with data from the 5 analysis
Supports your response operations by providing:
Information on which populations and facilities to evacuate
Information on shelter risk capacity and demand
Timing guidance in HURREVAC
Clearance Times for specific storm scenarios

Information on critical traffic bottlenecks and suggested
traffic control points



Hurricane Scenario

2] HURREVAC (v.1.6.0) Hurricane Decision Support for Emergency Management

@j%' | | Advisory 40

He T2l Issued at 11AM
Saturday August 31st
Cat 3

Moving 13mph

Aug31 8PM 120mph SSCat 3|

Storm located off the
coast of GA/SC

Sat Aug31 11AM 120mph SSCat 3

)\
:aturday, August 31 11 AM EDT Advisor}( #40
3 W  Maximum Sustaine | 120 mph (Cat 3) Movement: 13 mph NNW
O forecast positions ~ Polential Track Aea: \.day 13~/ day4-5  Surface Wind Field: (@ at current location
Sustained Wind Speeds: [lltropical storm >= 34kt/39mph  strong tropical storm >= 50kt/58mph [l hurricane >= 64kt74mph

Log Status [Jll New Storm Plot data has been downloaded Lat: 38585N  Lon: 64.678W ASS u m e a 24 h o u r C I

Lower/Outer Cape community

Mobilize response assets? Call for an evacuation? When do you take action?



This was Hurricane Edouard 1996

&J HURREVAC (v.1.6.0) Hurricane Decision Support for Emergency Management
2) Setup |E]Update Now | b & | B &

[ /Map Advisory Reports (+)
SN —ag,

r b In this scenario, given a 24
=) hour Clearance Time,
. | evacuations would have to
begin early Sunday AM in
order to be complete before

the onset of TS force winds.

This would leave 24 hours
from the issuance of this
advisory to make an
evacuation decision, notify the
public, and mobilize response
assets.

How many more advisories
will you have to influence your
decision making considering
your timeline?



This was Hurricane Edouard 1996

J HURREVAC (v.1.6.0) Hurricane ion Support for Emergency Management

In this scenario, given a 24
hour Clearance Time,
evacuations would have to
begin early Sunday AM in
order to be complete before
the onset of TS force winds.

= ¢ This would leave 24 hours
e NI from the issuance of this

advisory to make an
evacuation decision, notify the
public, and mobilize response
assets.

Sat Aug31 11AM 120mph SSCat 3]

) onday, September 2, 1996 10 AM EDT (Fcst Hr 47) Advisory #40
4w imum Sus! NNE

tained Winds: 110 mph (Cat 2) Movement: 13 mph

How many more advisories
will you have to influence your
decision making considering
your timeline?



Key forecast products, clearance times and local planning
factors guide Evacuation Decision Making and other
Response Actions

Product Timelines
When is key information available?

Tropical Cyclone Products — Distribution Schedule

National Weather Service
Tropical Cyclone Products

~Few products
“lLarge uncertainty

N\

5 Day Forecast
Public Advisory
Wind Speed %

Forecast Discussion More products

Forecast hazards

TS/Hurricane Watches

TS/Hurricane Warnings
TS/Hurricane Local Statements
Operational Storm Surge Products

RESPONSE
< 48 h of landfall

>120 h of landfall

/A <3 B PLANNING/VUTIGATION




Saffir-Simpson Hurricane Wind Scale

Surge, rainfall, and pressure fit the scale
like a square peg in around hole

(ateory  CentralPressre  inds (mph) fire Damage

~—— KATRINA (3)
—  |KE (2)

Millibars Inches Catastrophic

Extreme

=  SANDY (ET)

= CHARLEY (4)

—

Think impacts!



estions?

'1 A ar g,P'rogram Manager =
4 ” 617 956-&28 s
~ paul. morey@fema dhs.gov ’




State Preparedness Update

Director Kurt Schwartz

Massachusetts Emergency Management Agency

94



MEMA Preparedness Update

sQverview

e Jnundation and Evacuation
Planning

e Recommendations for
Communities

e MEMA Hurricane Working
Groups

e What to expect from MEMA

Tropical Cyclone Tracks

Data from 1949 in the Pacific, from 1851 in the Atlantic

95



Inundation and Evacuation Planning

Hurricane Evacuation Zones

Know Your Zone! Learn if You Live or Work in a Hurricane Evacuation u I n u n d ati o n m a ps
Zone -

available on MEMA
Evacuation may be necessary during a hurricane or tropical storm due to risk of storm surge we bs ite

Storm surge is an abnormal rise of water generated by a storm, over and above the predicted

astronomical tide. The destructive power of storm surge and large battering waves is often the

L3 -
greatest threat to life and property during a storm, and can resuit in loss of life, destroyed () I n te ra Ctlve a n d Sta t I C

buildings, beach and dune erosion, and road and bridge damage along the coast.

-
If you live, work, or plan to vacation in one of Massachusetts’'s coastal communities, or near a [ | Eva c u at l o n zo n es
river or other waterway connected to the ocean, you should "Know Your Zone." Use the

-
interactive map below or the evacuation zone maps for your community to learn whether your ava I |a b | e o n M E MA
home or business is in a pre- designated hurricane evacuation zone
bsite

eInteractive and Static

+ Know Your Zone!
= Massaohusefis Emergency Management Agenoy

o (7 ]
Hurricans Evacustion Zonss /
Lowell | ~.
~\ { P
Hurricane Evacuation Zones Gardnes N N Ju e Gloucester
55 Ll
B e o s Know Your Zone
/ ot
Zoe B Mas spcrisseh { E5¥bston
‘ = s
B zo=C Worcester™ L Rk . H
(I N campaign
\Sprmoneld /"' N f Brockich ’
] / . LN )
iingston /" L o p o v d Plymesut P»_ X
‘ { o i
[ e d Gl ‘; Providedce / A
Rhcde (g L%, ¥ VR i
Poughkeepsie s Fartord — wrssum MR o Rver «' sy |
7/ — e Bedied ‘.r’,;"D’“"'._

newphiie / pa : p .
L/ 4 Esn, HERE, Gammin, NGA, USGS. NPs | BcstonOBM, MEM... [ .==) 96



Hurricane Inundation Maps

 Inundation Maps

e Show areas that may experience flooding during a tropical storm
or hurricane

e U.S. Army Corps of Engineers uses the Sea, Lake, and Overland
Surges from Hurricanes model developed by the NWS to predict
storm surge and winds to create hurricane inundation maps

e Maps estimate the flooding that may occur for Category 1,
Category 2, Category 3, and Category 4 hurricanes

e Help define the hurricane evacuation zones

Hurricane Inundation Zones

Category 1 [l Category 2 Category 3 [l Category 4

97



Hurricane Inundation Maps

= Where to find the Hurricane Inundation Interactive
Map: www.mass.gov/mema

®© Mass.gov Search Mass.gov seARCH Q

LEARNING v

VISITING & EXPLORING v

CHEDLNLLNE  What do you need help with?

WORKING v

LIVING v

M a Ssa C h U SettS : , Featured services
Emergency

Management Agency | Map Resources » >

Massachusetts State

Emergency Response
Commission (SERC) +

Power Outage Map »

Massachusetts Emergency Management Agency ensures the state is More services
prepared to withstand, respond to and recover from all types of
emergencies and disasters.

Find your local Emergency
Management Director (EMD) »

Corporate Emergency Access
System (CEAS) »

Public Records for MEMA »

Contact Us
Q@ Address
MEMA Headquarters o
, : Featured Topics
400 Worcester Road (Route 9 East), Framingham, MA 01702-5399
directions
= Online
WebEOC Login ANAGE Emergencies & MEMA Resources for
7 Coniniinicationis Cailiés Training Registration System (TRS) Disasters > Public Officials >
Login »
Health and Homeland Alert Network
(HHAN) Login + Emergencies and disasters can happen at Resources for Massachusetts emergency
State Employee Email System Login + any time. Leam how to prepare yourself managers and public safety partners
EOPSS IT Service Now H and your family, what to do in the event of including information about training,
a disaster, and what resources are available grants, public assistance, response
to help you recover. resources, and more.

MEMA Human
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http://www.mass.gov/mema

Hurricane Inundation Maps

Map Resources

Emergency Management Maps are a standard set of public maps
used in planning, briefing and response activities.

Hayerhjit

Lowsell

mergency Management Agency has a gallery of maps that can be used to

sponse efforts

support statewide planning and re:

What would you like to do?

Top tasks
Live Weather Radar and rocen

Real-time power outages
g Forecast Resources #

All other tasks

Hurricane Evacuation Zones » @ne Inundation ZOD FEMA Flood Zones

Pilgrim Nuclear Power Plant Locations of Hospitals, Fire

. . : 4 Locations of Airfields
Emergency Planning Zone 2 Stations and Police Stations

99



What you need to know

Hurricane Evacuation Zones

ADDITIONAL RESOURCES

ArcGls User Login

Hurricane Storm Surge Planning Tool

H goe PDFs by Community

Additional Map Resources

Massachusetts Emergency Management Agency

Map Resources \-

4

Featured Maps

-~ N Sl

€ ke LET T

'
e

t.‘ E7 3y W
e 27 7o g, ETHANOL TRANSPORT
| AIRFIELDS g 0
Airplane and Helicopter Fields Cultural and Historical Ethanol Transport Routes LOSH (Sea, Lake. and 100

Facilities - d rge Heig



Hurricane Inundation Maps

Massachusetts Hurricane Inundation Zones

Major_Roads

- Interstate
U.S. Highway

——— State Route

Other

Hurricane Inundation Zone

Category 4

Hurricane Inundation Zone

Category 3

Hurricane Inundation Zone

Category 2

Hurricane Inundation Zone

Category 1

West Wareham

st Freetown

O

Atushnet

Oxford

New

Bedford f

Bliss uo‘iﬁz‘r‘ N

»
- ;:.‘Puc.nh
Falmouth

Sagamipre
Beadfll
P =

Forestdale

Marstons




Hurricane Inundation Maps

&y
&
—
52

~
(e

About the Hurricane Evacuation Zones

= -

=Where to find Hurricane
- -

I n u n d at' o n Co m m u n Ity Zone A & B - These zones include areas that, depending on predicted inundation, may flood

first from storm surge during a tropical storm or hurricane. Areas in Zone A would flood before

n
M a ps . areas in Zone B

Zone C - The cities of Boston and Cambridge have designated a third zone, Zone C, which may

-
‘ M E M A We bs I te flood depending on the track and intensity of the storm.

Mote: The hurricane evacuation zones do not directly correspond to hurricane categories. Storm

-
. M a p p' n g Reso u rces surge impact is not measured by the Saffir-Simpson hurricane category scale, and storm surge

threats can vary from stomn to stonm.

- -
() H u rr'l Ca n e Eva C u a t I 0 n If you live, work, or vacation in an evacuation zone, you should plan for, and be prepared to

evacuate before a hurricane or tropical storm makes landfall. Listen closely to local and state

Z 0 n e S officials and weather forecasts for evacuation information. Public safety officials may instruct
residents in the evacuation zones to leave. If local or state officials call for an evacuation of your

zone, you follow their directions and mowve to a safe area.

Additional Hurricane Preparedness Resources

* Prepare for and stay safe during & hurricane or tropical storm with Hurricane Safety Tips.

e Download the Massachussiisdlakiaikaieiiadeanadant ovacuation information.

* For more information on how the evacuation zones were created, go to the: Hurricane
102
Inundation Maps.




Hurricane Inundation Maps

=

e A,
Vi N

LEGEND
Hurricane Surge Inundation  Facility Location Key
Catngeoy 1 (31 Mosprats.
W e 3
Camgory 3
B Posce
| T
FEMA 100 yrar 3903 7one Picom
*i Hydrographic Features
— Limied Acomss Mighuay Veater
US Hubmare et
— Semtec Mgt
“ocal Rosd o
Gy — Town Bounday
——— S Bourany
4y

NOTES & SOURCES

Huricane surge ekevaions were determined by the National Hurricare
Cantor using the PV2 SLOSH modal bagin, and aszumod peak
PTiCaNG SUIQe ATNING At MEEn high watse

The hurricane Surge INUNAANCN arcas Shown On this map depict the
inundagon that can be expectod 1O rosut from a worst case
combination of hesTicana lanctall location, forward 5poed, and deecton
for aach huricans category.

The source of basemap transportation features such as roads and
ralroads ks Taie Aias 2002. The SOUCe of CBar basemap fatures ars
MassGIS

The primary dovation taa source was LIDAR data collecisd by Photo
Science for USGS betwean late 2010 and eanty of 2011. This data was
supplamented with LIDAR daca callected in Novembee 2006 by Camp
Dresser and Mchee. This data was also supplemenied with MasaGIS
Digital Terrain Model (DTM) files which where made availsble in

Aprd 2003

Murricanes that are Category 4 can produce 8 tidal surge
excoods the haight of the New Bodford Hurricane Barrier. The
Now Bodford Hurricane Barrior projoct design hurricana tide is
15.17 fost NAVDES and the height of the barrier gate is 19.17 feet
NAVDSS. The worst case Category 3 hurmicane can produce a tide
of 16.19 feet NAVDSS. The worst case Category 4 hurricane can
produce a tide of 21.9 feet NAVDSS.

TITLE

Massachusetts Hurricane Evacuation Study

Hurricane Surge |

March 2013 o
FAIRHAVEN

Foat
o 2000 4000 94

e i g =R

Now Erglard Dabx FEM‘A
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LEGEND

Hurricane Surge Inundation Facility Location Key

Category 1 [§] Hosptals
W o2 & i
Category 3
U Poice
W oo
FEMA 100 year flood zone 9P
Trans i Hydrographic Featuros
w— Limited Access Highway Wéater
— US Highways Wetlands
——  StatefLocal Hghways
LocalFioed Political
DR, Town Boundary
— Gl
4 iNina Boundary
NOTES & SOURCES

l | Hurricane surge elevations were determined by the National Hurricane

Center using the PV2 SLOSH model basin, and assumed peak
hurricane surge arriving at mean high water.

The hurricane surge inundation areas shown on this map depict the
Inundation that can be expected to result from a worst case
combination of hurricane landfall location, forward speed, and direction
for each hurmcane category.

The source of basemap transportation features such as roads and
rairoads is Tele Atlas 2009. The source of other basemap features are
MassGIS.

The primary elevation data source was LIDAR data collected by Photo
Science for USGS between late 2010 and early 2011. This data was

supplemented with LIDAR data collected in November 2006 by Camp
Dresser and Mckee. This data was also supplemented with MassGIS

R Digital Terrain Model (DTM) files which where made available in

Apnil 2003,

TITLE

Massachusetts Hurricane Evacuation Study
Hurricane Surge Inundation Mapping
March 2013
WAREHAM

— ) Feet
0 3000 6000 9
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Hurricane Evacuation Zones

«Zone A&B

e Include areas that, depending on predicted inundation,
may flood first from storm surge during a tropical storm or
hurricane. Areas in Zone A would flood before areas in
Zone B

«Zone C

e The cities of Boston and Cambridge have designated a
third zone, Zone C, which may flood depending on the
track and intensity of the storm

* NOTE: Evacuation zones do not directly correspond to
hurricane categories. Storm surge is not measured by the
Saffir-Simpson scale, and storm surge threats can vary
from storm to storm
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Hurricane Evacuation Zones

= Where to find the Hurricane Evacuation Interactive
Map:

{ {) ) Massachusetts Emergency Management Agency

Map Resources

>
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Hurricane Evacuation Zones

Hurricane Evacuation Zones

Hurricane Evacuation Zones
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Hurricane Evacuation Zones

Hurricane Evacuation Zones O,

Hurricane Evacuation Zones
B zonen

Zone B

B zonec
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NGA, USGS | Boston OEM, MEMA A..

Dorchester

City of Boston, Esri HERE Garmin, INCREMENT P, NG
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Hurricane Evacuation Zones

. . Hurricane Evacuation Zones
= Where to find the Hurricane
Know Your Zone! Learn if You Live or Work in a Hurricane Evacuation

- - -
Inundation Community Maps: z-
. M E MA We bs ite Evacuation may be necessary during a hurricane or tropical storm due to risk of storm surge
Storm surge is an abnormal rise of water generated by a storm, over and above the predicted

astronomical tide. The destructive power of storm surge and large battering waves is often the

greatest threat to life and property during a storm, and can result in loss of life, destroyed

| M a p Iz eso u rces buildings, beach and dune erosion, and road and bridge damage along the coast

oastal commmunities, or near a

If

e Hurricane Evacuation Zones o o e

home or busine Is in a pre- designated hurricane evacuation z

vacation in one of Massachus<tag

you live, work, or pl

rway connected to the ocean, you should "KnoWRgour Zone." Use the

below or the evacuation zone maps for your comminity to learn whether your

+ Know Your Zone!
f Mazsachusels Emergenoy Management Agenoy

What you need to know

Hurricans Evacuation Zonss

urricans Evacuation Zones

B zoea
Hurricane Evacuation Zones S
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ADDITIONAL RESOURCES

ArcGIS User Login

Hurricg

About the Hurricane Evacuation Zones

Hurricane Evacuation Zone PDFs by Community

Additional Map ResoUrce
Zone A & B - These zones include areas that, depending on predicted inundation, may flood

first from storm surge during a tropical storm or hurricane. Areas in Zone A would flood before

Statewide Mutual Aid Map (PDF 134 ME}
areas in Zone B

MEMA VHF Radio System Map (PDF 24876 KE)

Zone C - The cities of Boston and Cambridge have designated a third zone, Zone C, which may

Seeall7 flood depending on the track and intensity of the storm
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Recommendations for Communities

= Identify one or more T
Point of Distribution
(POD) sites

e Develop plans to staff &
operate them

* Determine sources for
critical commodities

e Food & Water

«Have a debris
management plan
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Recommendations for Communities

= Identify people with access and functional needs;
critical transportation needs

= Develop critical transportation needs plan
e MEMA Website: www.mass.gov/mema/

= Develop plan to notify the public of evacuation orders;
provide critical information

= Assess and bolster shelter plans
e Personnel
e Supplies
e Food/ Water

e People with access and functional needs
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http://www.mass.gov/mema/

Hurricane Working Groups

» Hurricane Season Planning &
Pre-Landfall Coordination

e Air Operations

e Communications

e Debris Management

e Energy & Utilities

e Evacuation & Transportation

e Fuel Planning
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Hurricane Working Groups

= Hurricane Season Planning &
Pre-Landfall Coordination

e Mass Care & Sheltering

e Mass Feeding & Commodities
e Search & Rescue

e State Staging

e Rapid Impact Assessments

e Distribution of Critical
Commodities
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What to expect from MEMA

= Situational Awareness Statements (SAS) >

= Conference calls

= Emergency alerting; Wireless Emergency Alerts and the
Emergency Alert System

= Pre-landfall evacuation support —

Pre-landfall staging of resources
= Post-landfall coordination

MASSACHUSETTS EMERGENCY MANAGEMENT AGENCY
HURRICANE DECISION SUPPORT TEAM
SITUATIONAL AWARENESS STATEMENT

Tropical Storm Jose — 9/14/2017, 9:00 PM Update

Situation

As of 5:00 PM today, Tropical Storm Jose was located 405 miles east-northeast of the Southeastern Bahamas and moving to
the west-northwest at 8 MPH. This motion is expected to continue through Friday, followed by a turn to the northwest on
Saturday. Maximum sustained winds are at 70 MPH. Tropical storm force winds extend outward from the center of the
storm up to 140 miles. TS Jose is expected to re-intensify and become a hurricane again this weekend, and remain as a
hurricane at least into early next week.

Jose will make its closest approach to Southern New England late Tuesday into Wednesday.

While there is still a lot of uncertainty in Jose’s track and forecast, it is likely that in the next 24-36 hours, Massachusetts
will fall within the National Hurricane Center’s 5-day so-called “cone of uncertainty. The cone represents the probable v 9V m. 65 Rl v

track of the center of the storm, and the width of the cone is set so that two-thirds of historical official forecast errors over TlOp'Cﬁl Storm Jose Current information: X Forecast posmons:

a 5-year sample fall within the cone. At this point, it appears that the actual storm track could be anywhere from a pass off [ ] Thursday September 14, 2017 Center location 25.2 N 67.3 W @ Tropical Cyclone O PostPotential TC
of the coast of Southern New England, to direct landfall. If the storm tracks along the eastern edge of the cone of 5 PM AST Advisory 38 Maximum sustained wind 70 mph Sustained winds. D <39 mph
uncertainty, staying well offshore, impacts in Massachusetts could be similar to a strong nor’easter with the southeast NWS National Hurricane Center Movement WNW at 8 mph $39-73 mph H 74-110 mph M > 110 mph
areas of the state experiencing wind gusts of 50-60 mph. A track farther to the west with the hurricane making landfall in

southern New Engla:d, or pas!iing clogse by, would ca:se more significant impacts (stronger winds, more substfntial beach Potential track area: Watches: Warnings: Current wind extent: L
erosion and coastal flooding, heavy rainfall, etc.) Oay 1-3 CEX Day 45 Hurcane — TropStn  [IllHurcane Il Trop Sim  IMllHurricane B Trop Stm
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2018 Hurricane Season Preparation
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