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Unit 1: Course Introduction

¢ Administrative Detalils
¢ Activity: Getting to Know Each Other
¢ Course Overview

FEMA Hurricane Readiness — Coastal Communities 1-1
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Administrative Details

Start and end times each day
Lunch and other breaks

Restroom and telephone locations
Emergency exits

Smoking policy

Pager/cell phones on silent
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Course Background

Hurricane Readiness Challenges:
¢ Areas are vulnerable to hurricanes
¢ Population is growing and seasonal

¢+ Population is not experienced with
hurricanes

¢ Forecasting technology has limitations
¢ Hurricanes are not just a coastal problem

Elected and emergency management
officials must make critical decisions to
save lives and protect property.

A
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Course Goal

accomplished within your
functional areas.

The checklist should also address
Internal and external communication and
coordination issues required for effective
operation.
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Course Objectives

1. Explain the hazards associated with a
hurricane for their local areas.

2. Use National Weather Service (NWS)
advisory products to determine the level of
threat that an approaching storm poses.

3. Describe technical information from Hurricane
Evacuation Studies (HES), HURREVAC, and
other sources that can be used when
developing or evaluating an integrated and
comprehensive hurricane action plan for local
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Course Objectives (continued)

4. Describe the communication and
coordination efforts needed within a
jurisdiction, with other jurisdictions and
agencies, and with the state throughout
the hurricane action planning process.

5. Develop a Hurricane Readiness Checklist as
a guide for time-phased actions.

6. ldentify community/individual performance
needs and the training needed to meet them.

lllll

FEMA Hurricane Readiness — Coastal Communities 1-6



T T

| e

Dagl

¢ Unit 1: Introduction
¢ Unit 2: Hurricane Readiness
¢ Unit 3: Hurricanes and Hazards
¢ Unit 4: Pre-Season Readiness
4
4

Course Agenda

Jnit 5: Hurricane Evacuation Studies
Unit 6: Monitoring the Storm
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Course Agenda
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Jnit 7: Evacuation Decision Considerations
Unit 8: Hurricane Readiness Checklist

Unit 9: Re-entry

Unit 10: Conclusion
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Course Materials

¢ Participant Guide

¢ Hurricane Readiness
Checklist
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Unit 2: Hurricane Readiness

¢ Overview of Sequence of Actions
+ Key Individuals and Agencies

o Activity 2:1—Hurricane Readiness—Coastal
Communities

¢ Lessons Learned
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Unit 2: Objectives

At the conclusion of this unit, participants should be able to:

¢ Explain the acronyms, terms, and definitions relevant to this
unit;

¢ Describe the components of a Hurricane Readiness
Checklist;

¢ List the key emergency management positions, agencies,
and organizations responsible for the development and
implementation of the Emergency Operations Plan;

¢ |dentify the roles and responsibilities for each of the
iIndividuals and/or agencies; and

Identlfy the Emergency Support Functions (ESFs) involved
2=in hurricane decision-making and protective actions. %

FEMA Hurricane Readiness — Coastal Communities 22



Hurricane Readiness Checklist

€ Comprehensive guide to direct hurricane
preparedness and decision-making both pre- and
post-storm

@ Decision/Actions are effective if based on an
understanding of tropical cyclones, their hazards,
community vulnerabilities, NWS forecast products,
and a good decision-making process

€ Public and private involvement is essential

|||||
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Hurricane Readiness Checklist

The Hurricane Readiness Checklist should be
community-specific:

€ The checklist should be time-sequenced

€ |dentify responsible agencies or officials for each task
€ Evaluate priority of actions to be addressed
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Phases of the HRC

¢ Hurricane Readiness Checklists are
structured around the following phases:
— Pre-season and preparedness
— Monitoring
— Protective actions (evacuate or stay...)
— Post-storm actions
— Re-entry
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Why is a Hurricane
Readiness Checklist
important?

FEMA Hurricane Readiness — Coastal Communities 2-6
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Importance of the HRC

+ Prompts for timely action

¢ Supports decision/action-making
accountability

¢ Structures documentation
¢ Ensures coordination and communication
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Key Individuals and Agencies

Who should be

involved in the
HR( development?

L
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Unit 3: Hurricanes and Hazards

¢ Hazards

¢ Potential Effects of a Tropical Storm or
Hurricane

& Precautions for each Tropical Storm System
Threat Level

& Activity 3:1—Assessing Hurricanes and
Hazards

¢ Lessons Learned

|||||
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o Average of 11 tropical
storms each year; 6 of
these become hurricanes,
of which 2 become major
hurricanes.

¢ About 5 hurricanes strike
the U.S. coastline in an
average three-year period.
Landfalling hurricanes
normally cause billions in
damages.

FEMA Hurricane Readiness — Coastal Communities 3-2




Hurricane
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r% 2004-2005, Winds > 110 MPH

Charley — CAT 4
Ivan — CAT 3 (5)
Jeanne — CAT 3
Dennis — CAT 3 (4)
Katrina — CAT 3 (5)
Rita — CAT 3 (5)
Wilma — CAT 3 (5)
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Gordon — CAT 3
Helene — CAT 3
Dean — CAT 5
Felix — CAT 5
Bertha — CAT 3
Gustav — CAT 4
lke — CAT 4
Omar - CAT 4
Paloma — CAT 4
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Wlnds > 110 MPH
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2005-2008 Hurricane Seasons

- Normal | 2005 | 2006 | 2007 | 2008

Storms 11 | *28 | *10 | 15 | 16
Hurricanes 6 15 5 6 3
Major
Hurr
winds 2110 | 2 7 2 2 5
mph)

*Post-season analysis identified one additional tropical cyclone o
during the 2005 and 2008 seasons. These storms were unnamed. %‘

FEMA Hurricane Readiness — Coastal Communities 3-7



Tropical Cyclone Histury

Giaka from 1949 In the Pacific, from 1857 in the Aflantic
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Wate: When comparing values for counties/pariches differences in geographical sive should be conzidered.

Total number of hurricane strikes by counties/parishes, 1900-2007
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U.8. Humicane Damages (§ billions)
o

U.S. Tropical $Storm and Hurricane Damages
$BILLIONS Annually - Normalized
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Annual Number of Named Storms and Major Hurricanes
Atlantic, 1944-2005

:

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Year



Standard Deviations
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Anomalies since 1951

Standardized 5-yr Running Mean Anomalies

SST in MDR (20W-90W) (10N-21.5N) (RED) "
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I:'IE-B.-"'I ?[JD(]} Reynalds 551 monthly mean for MAY
degrees °C
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Average Sea Surface Temps - July

National Hurricane Center (NCEP/NWS /NOAA)
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Multi-Decadal Cycles

1905-32

28 years
EYALELIS

1.68 MH/yr

1933-64
33 years
89 Majors

2.0 MH/yr

1965-1994
30 years
48 Majors
| 1.6 MH/yr
1995-2008
14 years §
53 Majors §
3.8 MH/yr
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Tropical Cyclone Classifications

¢ Tropical Depression
(Sustained Winds: below 39 mph)

¢ Tropical Storm
(Sustained Winds: 39-73 mph)

+ Hurricane
(Sustained Winds: 74 mph and higher)

FEMA Hurricane Readiness — Coastal Communities 3-20



Saffir-Simpson
Hurricane Scale

CATEGORY WIND SPEED DESCRIPTION
(MPH)

74-95 MINIMAL Irene ‘99
96-110 MODERATE Frances
111-130 MAJOR Ivan

131-155 EXTREME Charley

o ab ab ah ab &

> 155 CATASTROPHIC Andrew
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Atlantic Basin Hurricane Climatology
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¢ Storm surge

¢ Coastal and inland
winds

¢ Tornadoes

¢ Flooding

FEMA Hurricane Readiness — Coastal Communities



Remember

Although all hurricanes contain the
' same hazards...
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e - Hurricane Andrew** -

Hurmana*b
%epbmhe 49.,99 @ 1244 IJI& 'f_ August 23, 1992 @ 1231 UTC

FLOYD VS. ANDREW -- A SIZE COMPARISON

"R

Larger storms will generate hazardous
conditions over a much greater area




Hlstorlcally, storm surge has
claimed of victims
in“hurricanes.
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Storm Surge

¢ Abnormal rise in water level caused by wind
and pressure forces of a hurricane

o Can sweep 50 to 100 miles wide along
coastline

T

— 1¥ ft: Storrn Tide
JeI 2 L Rlormal High Tide

kdean Sea Lewel

__If. A LRIt , FEMA Hurricane Readiness — Coastal Communities >0
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Shallow Slope vs. Steep Slope
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Storm Surge

A large dome or mound of water created by

* the force of the wind blowing across a water
surface,

* the low atmospheric pressure in or near the eye,
and

* the slope of the continental shelf

The main cause of
storm surge is wind

FEMA Hurricane Readiness — Coastal Communities 3-32
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Still Water
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Sand Dunes
on Barrier

o ¢

Wind

STOg p: SURGE

a. Top view of Sea Surface and Land b. Side view of Cross Section “ABC”
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The “Radius of Maximum Winds” or RMW is found in the eyewall and
is critical data for properly initializing storm surge models.
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Fosted on Tue, Jul. 12, 20045

Towns flooded far from
Dennis’ eye

The Hew York Times

Hurricane Dennis Hits Even Where It
Doesn't

by Abacquer at O7:00AM (EDT) on July 13, 2005 | Permanent Link

Imagine you live in a small fishing willage and vou're watching the coverags of
that nasty hurricane which is slamming into some poor folks about 2zoo miles

5T. MARKS, Fla. - The water began rising in the
streets early Sunday morning as Hurricane
Dennis was bearing down on Pensacola, about
200 miles ta the west, and no ane thought much
about it.

24-Hour News nationac

Flooding surprises
village far from Dennis

By BRENT KALLESTAD, Associated
Press Writer

Last Updated 7:51 pm POT
Monday, July 11, 2005

ST. MARKS, Fla. {aP) - This small
fishing wvillage on the picturesque St.
Marks River received a nasty surprise

Damage from Hurricane Dennis
stretches far from the beaten path

Tuesday, July 12, 2004
Allen . Breed ~ The Associated Press

Storm's effects being felt far from battered Gulf Coast.

fram Hurricane Dennis: Although it
came ashore some 175 miles west,
Dennis pushed an §-foot storm surge
down the mouth of the river, flooding
businesses and homes with chest-
deep water,

Jeff Eramer shovels junk from a boat ramp in St
Markz, Fla, Monday, July 11, 2005 after
Hurticane Dennis forced watars from nearby
rivers to flaod the town,

AP Photo/). PAT CARTER

FEMA Hurricane Readiness — Coastal Communities

NAVARRE BEACH, Fla. -- The first hard ook at the spot where
Hurricane Dennis rolled ashore revealed beachfront homes
scoured to their pilings, roofs torn off, buckled roads and
washed-out beaches - darmage that was mercifully isolated.

But distant flooded villages and rural towns also suffered
pockets of destruction, and they provided a glimpse of the
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1 Gallon of Water We|ghs 8 Pounds

1 cubic yard of water
weighs 1,700 pounds!
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The Carter House, Pass Christian, Mississippi

3-40
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The Cartr Houe, Pass Christian, Mississippi v
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The Dantzler House, Biloxi, Mississippi 342
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What will happen
to our highways
and causeways?

3-45
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Wind damage may include:

¢ Homes and businesses

Trees along roadways

Electric and telephone lines
Signs and traffic control devices
Water lines and underground
utilities

+ Radio and television towers

FEMA Hurricane Readiness — Coastal Communities
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Wind Damage

ry R

¢ Homes and businesses
¢ Trees along roadways
¢ Electric and telephone lines

¢ Signs and traffic control
devices

¢ \Water line and underground
utilities
¢ Radio and television towers

FEMA Hurricane Readiness — Coastal Communities 3-48
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Pressure
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86% of TC
wind damage
is caused
by major
hurricanes
(Cat3,4 & 5)
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GOES-8 2KM'Resolution
Channel 1 Visible
October 26, 1998 13_‘__15 uTC

Hurricane Mitch @?




e 1‘

GOES-8 2KM'Resolution
Channel 1 Visible
October 26, 1998 13_‘__15 uTC

Hurricane Mitch @?
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Hurricane Charley Minimum Central Pressure
9 - 14 August 2004
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Hurricane Charley — 2004 Punta Gorda, FL
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Florida Coastal County Population
1900 - 2000
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Tornadoes

Tornadoes with tropical cyclones:

* Nearly 60% of hurricanes that
made landfall (1948 to 1986)
spawned at least one tornado

* In general, tornadoes
associated with hurricanes are
less intense than those that
occur in the Great Plains.

 However, tropical cyclones
allow for the potential of a

=
aaaaaaaa

significant outbreak of 1 NEYr
tornadoes. @

FEMA Hurricane Readiness — Coastal Communities 3-58
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¢ Tornadoes are most likely to occur in the right-front
quadrant of the hurricane.

¢ Tornadoes are also often found elsewhere embedded in the
rainbands, well away from the center of the hurricane. This
makes them very hard to detect.

¢ Tornadoes associated with tropical cyclones can form with
little or no warning and dissipate just as fast because
tornado-producing circulations in hurricane supercells tend
to be smaller and shorter-lived
A

FEMA Hurricane Readiness — Coastal Communities 3-59
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* More than 90% of all
Tropical Cyclone induced SR
tornadoes occur in the right e
front quadrant of the storm
relative to the storm motion

 Most develop more than
100 miles away from the
center of the storm

lllll
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BASE REFLECTIVITY
KLIX - MEW ORLEAMNS, LA
08/29/2005 12:00:12 GMT
LAT: 30/20/13 M

LOM: 39(49/30 W

ELEY: 138.0 FT
MODEMWCP: A [ 121

ELEW AMGLE: 0,50
Mai: 53 dBZ
RAMNGE 245 MM

Legend: (Categond dEZ

{15175
{15 70
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{123 60
£11% 55
{107 50
B)45
8] 40
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development of
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Tornado damage in
Brandon, FL
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Hurricane/Tornado Meteorology

What is happening to make tornadoes develop?

¢ In the right front quadrant, the orientation and speed of the
winds create vertical wind shear profiles somewhat
resembling those of the Great Plains supercell thunderstorms
- the shear being in a shallower layer but often stronger.

¢ Ocecasionally a tornado will happen in the inner bands as
well, but the large maijority still form outside the hurricane
force wind zone.

¢ Because tornado-producing circulations in hurricane
supercells tend to be smaller and shorter-lived than their
Midwest counterparts, they are harder to detect.

FEMA Hurricane Readiness — Coastal Communities 3-65
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Monitoring Tornado Threats

¢ A tornado watch is usually issued when tropical
cyclone rain bands are about to move onshore. The
watch box is generally to the right of the tropical
cyclones path.

¢ The Storm Prediction Center issues outlooks (1-3
days) and watches (~6 hrs) for severe weather
Including tornadoes

¢ Tornado Watch information is coordinated and re-
distributed through the local National Weather
Services offices

lllll
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12 inches of rain...or more!

cause of tropical cyclone-related
fatalities over the past 30 years

number of factors:
— Storm speed

systems
— Terrain

— Ground saturation

FEMA Hurricane Readiness — Coastal Communities

¢ Hurricanes typically can produce 6 to

¢ Inland flooding has been the primary

o The risk from flooding depends on a

— Storm interactions with other weather

||||||



Weather Fatalities
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Precipitation Efficiency

é Ocean-Atmosphere Interaction
é Instability and Lift

é Tropical Environment Favorable
for Raindrop Formation

- v
EffigigniiAriy'- Tropical Cyclones form in an

environment primed for
precipitation and they transport
that environment to landmasses g

| !
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Percentage of Significant Floods
Associated With Tropical Cyclones

FEMA Hurricane Readiness — Coastal Communities
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some Notable Flood-Producing Storms

i HurricanNE AGNES

122{DEATHS

Agnes produced floods in the
Northeast U.S. contributing to

TroOPICAL
Srorm ALBERTO

331D EATHS
Alberto drifted over the South-
eastern U.S. producing torrential

rainfall and drowning 33 people.

$6.4 billion in damages.
- Hurricane FLoyp
S56IDEATHS
Floyd brought intense rain and
record flooding to the Eastern

U.S. Of those who perished, 50
drowned from inland flooding.

Damages exceeded $750 million.
TroriCAL
Srorm ALLISON

2001)

Allison flooded the coastal sections
from the Gulf Coast to New England.
More than 3 feet of rain was
reported along the Gulf Coast.
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N~ A Size and Strength
ol

Strength :_‘
Size -7

\

Storm size and strength are not reliable indicators
of the heavy rainfall potential in your area
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Storm Speed

Cyclones are steered by winds in large-scale weather systems (LSS)

STRONG LSS weak LSS

=l
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T
i
.-'l--
o al

L]

P l'l--.'-'

| 4 o
Katrina (2005) 4 % Allison (2001)
Faster Slower

é What is the relationship between speed/direction and rainfall? é

AL L™
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Storm Speed

Katrina (2005)

Slower Storm Speed Faster

Extreme Rainfall Less Extreme

Storm speed may impact heavy rainfall potential but
there are many other potential factors o consider:

? Non-Cyclone Features ? Persistent Rain Bands

. ¢ Erratic Cyclone Motion ? Terrain Impacts

FEMA Hurricane Readiness — Coastal Communities 3-77
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Erratic Cyclone Motion

Tropical Storm Allison
June 4-17, 2001

Storm-Total Rainfall

Slow; Erratic Motion Led to Record Rainfall

Juﬂne 5-6, 200[

FEMA Hurricane Readiness — Coastal Communities CO u rtesy NWS WFO HGX




Leading Causes of Tropical Cyclone Deaths in the U.S 1970-1999

Freshwater
Flooding
59%

Other % |
Surge 1%

source: Edward Rappaport—Chief, Technical Support Branch, Tropical Pradiction Center




1970-99 U. S. TROPICAL CYCLONE DEATHS

ALL PEOPLE CHILDREN (UNDER AGE 13)

FRESHWATER FLOOD 59% FRESHWATER FLOOD 78%

\

OTHER 41% OTHER 22%
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The car will float downstream when:
Stream Force > Friction Force

Vehicle Weight ﬂ
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Buoyancy Force
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Activity 3:1 Assessing Hurricane Hazards

¢ What is the potential storm surge in your
jurisdiction”?

¢ \What areas are prone to flooding if you
receive 6 to 12 inches of rain?

¢ What areas are most susceptible to high-wind
damage?

ol T
._,_,_,—QI

X

FEMA Hurricane Readiness — Coastal Communities 3-83




§ . ® T T

[ 1.
L essons Learned

+ \What lessons have
been learned as a
result of a hurricane or
a tropical storm in
your county /
municipality?

¢+ \What can be improved
In the identification of
the hazards within the
.. your jurisdiction”?

.....

FEMA Hurricane Readiness — Coastal Communities 3-84
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Unit 4: Pre-Season Readiness

¢ Evaluate plans

¢ Test/update tools and equipment
¢+ NWS coordination

¢ Conduct training

¢ Public awareness

¢ Activity 4:1—Hurricane Readiness Checklist
for Public Education and Awareness

s=¢ Lessons Learned e

FEMA Hurricane Readiness — Coastal Communities 4-1
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Effective Pre-Season Decision-Making

Effective decision-making greatly depends on
pre-season preparedness and coordination.

FEMA Hurricane Readiness — Coastal Communities 4-2



= T

i ..-_—‘

€ A well-informed public has a
greater chance of survival from
tropical cyclones

€ A comprehensive public education

the response and survivability of
the affected public

& Creativity is needed in developing a public education
program and soliciting assistance from other
=, JOVernmental agencies and private organizations

L T T gy

af i
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Evaluate Plan

¢ Review local hurricane plans and annexes
with staff and Emergency Support Function
agencies

¢ Assess jurisdictions capability and resources
+ Conduct exercises/drills

ol T
._,_,_,—QI
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Test/Update Tools and Equipment

¢ Update decision assistance tools to current
application HURREVAC, SLOSH, or others?

¢ Emergency Alert Systems

¢+ NOAA Weather Radios

¢ Generators

¢ Highway message boards and sighage
¢ Other equipment?

4 T

FEMA Hurricane Readiness — Coastal Communities 4-5
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The study showed that homeowners:

¢ Perceive a low level of hurricane risk

o Think they are well prepared for
hurricanes, but they are not

o For the most part, have taken no action to protect their
homes from hurricanes

¢ Lack a thorough knowledge of hurricanes

¢ Think it is too expensive to take preventive actions, but
awareness of how much preventive actions cost

lllll
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NWS Coordination

¢+ Meet with Weather Forecast Office (WFO) staff
before a storm threatens

¢ Locate contact information for the National Hurricane
Center, River Forecast Centers, other NWS
resources

¢ Understand local WFO operations and advisory
products

¢ Accessing advisory information: websites, conference
calls, etc.

& Other resources to consider? A

FEMA Hurricane Readiness — Coastal Communities 4-7
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Conduct Training

+ Staff
+ Elected officials

¢ Primary and Secondary ESF personnel
— Mass care
— Evacuation/transportation officials
— Law enforcement

— Local volunteers
— Others?

FEMA Hurricane Readiness — Coastal Communities 4-8
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Public Education and Awareness

+ Use of Media for Communication

— Devise a strategy that will be effective in your
jurisdiction. For example, you will need to
consider:

« Media effectiveness
« Language and literacy issues
« Computer literacy and access
» Special populations

What other considerations would you include?

4-9

FEMA Hurricane Readiness — Coastal Communities



. . = ,—_ '"qi _9-31 EI" TF “ z iw “'h'h :qﬂ"\\

Published Materials

How published materials can be used for public
awareness and education:

¢ Publish a special section in your local newspaper with
emergency information on hurricanes

o Publish a preparedness booklet for public distribution

o Develop a CD-ROM learning program or instructional
video targeting schoolchildren or other groups

o Create preparedness displays for area malls or public
buildings

& Other ideas for using print materials? @

FEMA Hurricane Readiness — Coastal Communities 4-10
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Television, Radio, and the Internet

How TV, radio, and the Internet can be used for public
awareness and education:

¢ Produce a television special for broadcast on a local
cable channel

¢ Produce a public service announcement for broadcast
on a local radio station

o Post preparedness information on the Internet, and
create links from other websites to yours

lllll

Ot/ier ideas for using TV, tadio, and the Internet?

FEMA Hurricane Readiness — Coastal Communities 4-11



Public Forums

How public forums can be used for public awareness and
education:

o Give a presentation at a school board or PTA meeting

¢ Set up a booth at a community safety fair or other
public event

¢ Teach a workshop at a local conference or civic
meeting

& Other ideas for using public forums?

ol T
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Partner Organizations

Partner organizations that might assist with public
awareness and education:

¢ Law enforcement

¢ Schools and other educational institutions
¢ \Volunteer agencies

o Civic organizations

& Other ideas for partner organizations in your
community?

ol T
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Awareness

¢ Present a sampling of strategies for public
education and awareness

FEMA Hurricane Readiness — Coastal Communities 4_ 14



A SN

L.:i“*h

L essons Learned

¢ What regional/local media
capability and public

awareness material does
your community have?

* How is this media
capability utilized and
when?

¢ How does pre-season
awareness differ from
operational public
information?

* How effective are your
mitigation procedures and
processes?

FEMA Hurricane Readiness — Coastal Communities
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Unit 5; Hurricane Evacuation Studies

¢ The Hurricane Evacuation Study (HES) Overview
¢ Components

¢ Products: Surge Atlas, HURREVAC, Decision Arc,
Technical Data Reports.

¢ Post-Storm Hurricane Assessment
o Activity 5:1—Using HES Products
¢ Lessons Learned

lllll
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dartners

Mississippt Hurricane
Evacuation Study

Technical Data
Report

April 2001

Faor Hancock, Harrtson and Jaekson € swniles

FEMA Hurricane Readiness — Coastal Communities

*Federal Emergency Management
Agency

Army Corps of Engineers

'NOAA: National Weather Service &
Coastal Services Center

»State & Local Emergency
Management

*Regional Planning Councils

*Volunteer Organizations Active in
Disasters

*Others???? o
&
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udy Purpose

To provide emergency management
officials information that will assist them
in hurricane evacuation decision-making

lllll
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As well as...

Several key success points and purpose of the update to the HES:
Ensuring consistency of format and methodology
Allowing continuity of crificalinformation

Promoting unified preparedness and response activities during regional
or statewide disaster operations

Obtaining current demographic analysis by county, including those
people not easily captured by Census data
— Completed and will be published — Spring of 2009

— Will be provided to all local governments, regional planning councils, and
emergency managers

— Wil be used to enhance data for Florida’s Catastrophic Planning project

— Will be used to support revisions to the Statewide Shelter Plan and provide
solid, documented source of population data critical to calculating shelter

demand
g
5-4
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Florida Catastrophic Planning

Florida Catastrophic Planning:

» Engages local, state & federal planners and subject-matter experts
across all disciplines.

— Is a Local UP approach critical to comprehensive preparedness
response.

— Involves all stakeholders and disciplines including faith-based,
non-profit and private enterprises.

— Results in decision tools that can be used across all hazards
regardless of size or geographic location.

— Results in an all hazards/ all discipline Catastrophic
Plan.
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1. Technical Data Report

Comprehensive analysis for coastal counties concerning key
factors impacting an evacuation.

2. Storm Surge Maps & Evacuation Zones
lllustrating storm surge inundation areas based on intensity.

3. Evacuation Clearance Times

Estimates time required to evacuate at-risk storm surge vulnerable
areas based on the arrival of tropical storm force winds.

4. Decision Assistance Tools
HURREVAC, SLOSH, ETIS & Future ARC IMS programs

af. ~ -‘.' A
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-Hazards Analysis
‘Vulnerability Analysis
-Behavioral Surveys
-Shelter Analysis

-Transportation Analysis

FEMA Hurricane Readiness — Coastal Communities
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Hazards Analysis

Wind
Storm Surge
Flooding

FEMA Hurricane Readiness — Coastal Communities




«Storm surge has the highest
potential for death and damage

Storm surge is the main reason
we evacuate the coast

*HES Studies utilize SLOSH for
storm surge estimation

Did you know: The SLOSH model is the official
forecast tool of the National Hurricane Center

FEMA Hurricane Readiness — Coastal Communities
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N/ Hazards Analysis

SLOSH - Sea, Lake, Overland, Surge, from Hurricanes:

=Ns
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Hazards Analysis

Storm Surge Time History Points:

TABLE 26
HANCOCK COUNTY TIME HISTORY POINTS

FIGURE 2.4 HANCOCK COUNTY TIME HISTORY POINTS

FEMA Hurricane Readiness — Coastal Communities

Surge Elevation in Feet NGVD

Point#

Time History Point Mame

CAT 1| CAT 2| CAT J|CAT 4| CAT 5

T2(Diamond Head Yacht Club 2.3 143 205 283 313
T3|Fenton S5 147 213 289 338
T74|Rotien Bayou ) 148 211 281 333
75|Casine Magic 7.0 138 198 254 303
76[Morth Bay Elem. - Dunbar Village N.H. 8.1 138 197 2532 299
77|Meotre Dames De La Mer Retiremnent Apts 5.1] 135 198 252 258
78|Us 90 Bridge, West End G| 138 199 2351 298
T9[Hotel Reed Mursing Home 2.3 1400 198 251 297
S0|Hancock Meadical Center 8.3 14.0{ 197 251 298
&1[Fire & Police Dept; Senior Citizen's Cir 8.3 14.0) 197 252 257
52[5t Staniglaus/ Ola 5.3 140 199 250] 254
&3[Jourdan River Bridge, Interaiate 10 O 144 2007 271 322
54|Blue Meadow 7.8 138 198 258 306
a85|Jourdan River Shores 7.8 142 214 281 336
GE|Civic Center 7.8 138 187 250 300
87 [Highway 603 At Jourdan River T8l 135 214 281 335
G5|Interstate 10 & Hwy 603 S 145 208 273 326
S9[US 00 & Hwy B03; Walmart 7.8l 137 196 250] 259
S0|Kiln Cutoff & Hwy 603 T 138 198 254 305
91[Waveland Elementary School 8.3 1400 194 248 293
92| Downtown Waveland 8.3 142 196 245 230
S3[Hancock H. 5. - Stennis Inf'l Airport 8.1 145 208 274 329
O4|Hwy £3 & B03& Bayou La Croix 7.8 1441 202 258 3.2
95|Waveland Avenue & IS 90 .2 138 194 248 2986
S5 |(Buccaneer Park; Guifside Assembly 2.2 141 194 243 256
07 [Harbor Drive 0] 141] 201 284 312
08|Mceloud 7.8 135 218 277 330
95|Lakeshore & US 80 .0 1358 196 233 303

T2 143 192 243 287

100

Gulf View Elementary

PR o Pt
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Understanding Tropical
Cyclone Flood Potential:

*Develop components within
HURREVAC to monitor threat

-Utilize FEMA Mitigation data to
identify coastal flood inundation
areas (100/500 year zones)

Did you Know: Between 1970 and 1999
approximately 59% of all tropical cyclone death

occurred from freshwater flooding.

FEMA Hurricane Readiness — Coastal Communities
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°in 2003, 32 million people lived in coastal counties from
TX to ME (from 18 million in 1970)

*$150 billion in 2004 & 2005 sustained in damages
-Average Annual physical damages $10-$11 Billion
«1995-2005 was the 2"9 most damaging decade in history
*If the 1926 Miami Hurricane hit today it would cost - $157
Billion

*85% of total damages are caused by Major Hurricanes
during 1926-2005.




Millions of Coastal Residents

Florida Population and Major Hurricanes
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‘ldentifies who/what will be impacted?
Citizens residing in storm surge areas
Critical facilities
Mobile/Manufactured home communities
Vulnerable Shelters
‘Roadway network, bridges, etc
*Other areas to be considered?

|||||
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POPULATION BY
EVACUATION ZONE
(BASED ON THE YEAR
2000 POPULATION

ESTIMATES)

FEMA Hurricane Readiness — Coastal Communities

Marehobile Yulherable
fl abile Huome Total Mohile {100 Percent |Population
County Evacuation|Home Ferrmanent |Population  [Home Tourist Columns
FOnes Population |Population |Columns 32 [Pooulation  |Population  |4+5+6 Total
Zolumin 1 coumn g lcoumnd oo d ol g column B 1Column 7
HANCOCHK COUN|
| Tiofal Population £,122 43719 a7.587 f,132 19,626 f3,245
Lone A - Caf 1-2 2083 21129 18 036 f,132 13,284 a7 452
[Zone B - Caf 3 4,205 2971 2o 416 f,132 18777 47 325
Jone - caf 45 4 956 26,4450 21,494 6,132 18,624 a6, 250
HARRISON COLINTY
| Tiofal Population 18,596 187,043 168,502 18,5596 46 EIEIJ| 234 073
LZone A - Caf, 1-2 5,695 a8 349 oz h5d 18,5596 20202 91 452
[Zone B - Caf 3 2,263 91 624 g3 261 18,5596 22T 134 534
Zone - caf 45 13,877 154,200 140,923 18,556 43.5904] 203 424
LIACKSON COUNTY
| Tiofal Population 13,64 139,65 0E 126,022 13,664 29 33§| 164,024
[Zone A - Caf 1-2 £,421 a7 084 o hEk3 13,664 14,80 109,135
Fone B - Caf 3 2,906 116,881 107,975 13, 6F4 21267 142 906
Zone - caf 45 11,364 129410 118.046 13,664 23,391 195,101
5-21
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Behavioral Analysis

Helping coastal decision makers understand how their
community will react to a tropical cyclone threat:

My house survived Camille... I'll be okay
| hope my house survives the winds.
‘What about my pets?

A Category 1 isn’t too bad.

| don’t live on the beach.

| don’t have reliable transportation.

| will leave once Hurricane Warnings are
iIssued.

FEMA Hurricane Readiness — Coastal Communities 5-22
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Behavioral Analysis

What type of data is collected:

= % of the population
that will evacuate

= When the evacuating
population will leave

= # of vehicles that the
evacuating population
will use

= Evacuation responses
o=, Of tourists

FEMA Hurricane Readiness — Coastal Communities

% of the total # of
evacuating vehicles which
might be towing boats,
camper trailers, etc.

Probable destinations of
the evacuating households

How the threatened
population will respond
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%‘; Senavioral Analysis

5to 8% of evacuees will seek public
shelter

*80% is typically the best participation
rate expected

*95% consider watches/warnings
important when considering evacuation

A majority of citizens evacuate from
wind and not storm surge

*75% rely on local news channels for
information

FEMA Hurricane Readiness — Coastal Communities

Evacuees Going to Public Shelters
Avg. All Zones

Eastern NC [
Southeastern NC
Myrtle Beach SC

|
=T

a
Charleston SC EI
Beaufort SC EI
Savannah GA WD
Brunswick GA WD
Northeast FL T:l
East Central FL T:l
Treas. Coast FL T:l
Southeast FL T:]

0 10 20 30 40 50 60 70 80 90 100
Percent of Evacuees

Relied on Sources a Great Deal

Local TV
Neather Channel
Radio

CNN

Word of Mouth
Other Cable
Internet

AOL
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ransporiation AnNalysis

The Transportation Analysis utilizes data produced by
the other analysis to determine traffic congestion and
clearance times:

*
*
L 4
*
*
*
*

Demographics ; R P e il
Behavioral Assumptions
Evacuation Routes
Roadway Capacities
Travel Patterns

Model Results

Clearance Times

PBS]: .
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Components & Products of
the Transportation
Analysis

— Evacuation Routes
— Roadway Capacities
— Participation Rates
— Destinations

& 2= — Response Rates

FEMA Hurricane Readiness — Coastal Communities



Key Sheltering Issues:
— Location/lIdentification
— Capacity
— Training
— Structural Integrity
— Response Rates

— Official vs. Good
. Samaritan

FEMA Hurricane Readiness — Coastal Communities 5-28



. A - . )
o (/8 e N S

| l-__":t!

FEMA Hurricane Readiness — Coastal Communities 5-29



i o o v

Iﬁ_h-_. xé 5

e it L0

Storm Surge Atlas
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FEMA Hurricane Readiness — Coastal Communities

Maximum of Maximum Storm
Surge Potential “MOM”

*Consist of thousands of runs

‘Different intensities, pressure,
angles, forward speed, wind radii,
etc.

*One per category
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Evacuation Zones

Should be designed to effectively communicate the hazard warning
order to the public; best practice considerations:

¢ Created by Local, State, and Federal EMA

representatives to move people out of hurricane
hazard vulnerable areas.

* Delineated by major geographic features, such as
major roads, rivers, political boundaries, etc.

+ Mainly designed to get citizens out of storm surge
vulnerable areas.

¢ Designed to improve warning order .
communication and promotes phased evacuations

¢+ Serve as the foundation for Evacuation Clearance
times.

Rl LE P
i e Kt
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Evacuation Zones

-Zones must be communicated to citizens through
an extensive public awareness outreach campaign.
Turnover at the local level — Zones are often
forgotten

In reality, evacuations can be politically driven and
not planned.

«Zone terms are confused with floodplain terms
‘Emergency Managers fail to issue evacuations
based on the Zones created by the HES.

FEMA Hurricane Readiness — Coastal Communities 5-33
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When the first evacuating vehicle enters
the road network, ends when the last
vehicle reaches an assumed point of
safety - includes travel time and waiting
in traffic congestion (does not relate to
any one particular vehicle)

FEMA Hurricane Readiness — Coastal Communities 5-34



HURREVAC

is the final

“end product”
of the HES and
is a software
program that
includes NWS
information and
evacuation data
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HURREVAC

. I-

& Software program that is a primary
decision-making tool for emergency
managers.

¢ Funded through the FEMA national
hurricane program and is free to
Government agencies.

¢ Website is: www.hurrevac.com.
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._,_,_,—QI

X
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hurrevac

a support site maintained by Sea lsland Software g

About HURREWVAC Support Services  Technical Issues

wWelcome to the support site for users of the HURREYAC
program {Hurrevac2000 for Win95,/98,/NT/2000,/ XP).

HURREWAL iz a restricted-use computer prograrm used by official
government emergency managers since 1988 o frack hurricanes and
assist in decision-rmaking for their communities.

This web site is maintained by Sea Island Software, Inc., the
prograrmimer, to enhance the support services for this program for valid

What's New EM Lsers.

We have provided 3 number of resources to assist with both the use of

Sed Islar_nj S':'ﬁ”"_““afelg new Multimedia HURREYAC and with emergency management issues as they relate to
Interactive Training CD for Hurrevac is HUrricares.

howy available, See a dermo at our Sea
Island Software companion wehsite. ..

ABCUT HURREYWAS | SUPPCRT SERVICES | TECHMICAL ISSIUES

Latest Yersion (4.0.5) The 2005 update

of HURREYACZO00 for \Windows{tm), is the Questions or probfams regarging Hhis web site should be directed’
|atest update .. available SEpt 21, 2005 o John Townsenai@bune vac.com, Sea faand Sofware, e,
mare. L ast modifed: Sundap Fabruary 26, 2006,

Meed Training on Hurrevac? Ses our
Training Page for available raining
materials,




About HURREYAC

HURREY AT Horme
HURREEW AT Hishory
About Hurrewac 2000
Latest Yersion Info
What's Mew
Hurreyac2000 FACS
Hurrevac 2000 Tips
State-Specific Plug-Ins

Eeqgistration

Support Services

Support Page
Hurricane Exercises

Advisory Text Archives
Eain Forecast Archives
Hurrevac 2000 Training
Hurricane Links

Technical Issues

Hurrevac Tech Motes
Firewall Issues
IS Issues

Registration to use HURREVAC 2000
for Windows95/98/NT/2000/XP

Impnrtant Mnte - Please Read First: Yoo st be anactive member of the government
Emergency Management community®  in order to qualify to use HURREVAC2000 for Windows
{tm), a restricted-use program developed by Sea Island Software, Inc for use by FEMA and the
Corps of Engineers . This means that you must be directly involved in hurricane
evacuation decision-making for the residents in your state or community when a
hurricane threatens.

* Examples of eligible users are hurricane evacuation decision-makers in FEMA, Corps of
Engineers, Mational Weather Service, State Emergency Management Agencies, and County or
Parish Emergency Management Agency Offices.

In particular, State and County agencies other than the State Emergency
Management Agency and County/Local Emergency Management Agency offices will
need confirmation from those EM offices that you indeed do help those offices in
hurricane evacuation decision-making and need the program for that purpose.
Without such approval and confirmation, registration will be refused.

Eliglble wsers will be sent Information by e-mall on how 10 download, nstall, and use te
prograrm.

Maime

GOYERNMENT E-mail Address {mandatory!)

Phone Mumber

Street Address

city | ctate | ZIP

Please describe your job fitle and emergency management duties as they relate o the
hurricane threat.

| =)

|
|
|
I Agency
|
|
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Hurrevac Tech Nobe

DOWNLOADING AND ACTIVATING EVACUATION CLEARANCE
TIME FILES (PLUG-INS) FOR YOUR AREA...

Print this file out first and follow the instructions carefully!!
STEP 1 - FIND THE FILE ¥OU NEED

When doing this step, you will be asked for a name and password...use the
confidential name and password you were given previously to download
Hurrevac. Remember, case of the name and password is important.

Using your internet browser call up bifp: dwww burrevac.com/ private/evacdats (hote
the underscore in front of private it yvou are typing this URL in o your browser ),

Once you are in the _private/evacdata/ directory, using your browser, navigate o {click
ony the state directory for your state...example fsc for South Caroling , fevacdata/ga for
zeorgia and so an.

In this directory will be a file called xxEVAC.EXE , where xx stands far the state twao-
letter id. In order o activate the evac data file plug-ins, you must download and run this
file in a specific location.

STEP 2 - DOWNLOAD TO YOUR PC ON THE DRIYE WHERE YOUR. HUREEYALC2000
PROGRAM IS LOCATED -

To download, right-click on the file name and select Save File As... ar Save Link As...
{depending on browser) then MAKE SURE you save it on the same drive as your
Hurrevac2000 progratm.

By default, Hurrevac2000 is installed to c\ProgramFilesHurrevac2000.. but yours may




hurrevac

a support site maintained by Sea Isfand Software, ing:

About HURREVAC

HUREEWAC Horme

HUEREYAC History
abiout Hurrevac 2000
Latest Yersion Info
What's New
Hurrewac2000 FADS
Hurrevac2000 Tips
State-Specific Plug-Ihs

Eeqgistration

Support Services

Support Page
Hurricane Exercises

Advizory Text Archives
Bain Forecast Archives
Hurrevac2000 Training
Hurricane Links

Technical Issues

Hurrevac Tech Motes
Firewall Issues
EIS Issues

Support Services

Support Page

Please check out our Tech Motes page first. “our problem or request may be covered there.

If wou have support needs of a more urgent nature, you may contact our 24/ 7 Hurrevac
support line at {843)-881-0593. Otherwise, please submit an e-mail using the farm below

and describe the problem.

E-mail to hurrevac.com tech support

Pleasze fill in all of the information below and provide as much exira information as possible.
Make sure that vour email address is correct or our reply cannot reach you!

| Marme

| E-mail Address

I Phone Mumber

Program Information:

| selecta program... j Yarsion I

|Se|eu:t an operating system... j

Problem:

What happens? Please include any error messages.




hurrevac

a support site maintained by Sea Island Software, Ine.

register  contact us

About HUBRREYAC

HURREY AC History
About Hurrevac2000
Latest Yersion Info
What's Meswr
Hurrevac2000 FADs
Hurrevac2000 Tips
State-Specific Plug-Ins

Eeqgistration

Support Services

Support Page
Hurricane Exercises

Advisory Text Archives
BEain Forecast Archives
Hurrevac2000 Training
Hurricane Links

Technical Issues

Hurrevac Tech Motes
Eirewall [ssues
oIS [ssUes

Support Services

Support Page
Please check out our Tech Motes page first. Your problem or request may be covered there,

If vou have support needs of a more urgent nature, you may contact Hurrevac support at (843)-
881-0593, Otherwise, please submit an e-mail using the form below and describe the
problerm,

E-mail to hurrevac.com tech support

Please fill in all of the information below and provig
Make sure that your email address is correct or o

| Phone Mumbs

Program Information:

|Se|emaprugram...j "-.-"EFSiIIIr'II

|Se|eu:t an operating system... j

Problem:

wle=almomsal l=p

. . .. El 1E gy Manasgemont Agoancy
FEMA Hurricane Readiness — Coastal Communities LI Ay Corpm o v o



hurrevac

a support site maintained by Ses Island Soﬂﬁ&i'ér

www.hurrevac.com

About HURREVAC Support Services Technical Issues

Welcome to the support site for users of the HURREVAC program
{Hurrevac2000 for Win95,/98,/NT/2000,/ XP]).

Evacuation Timing Features

Microsoft's newly issued {Aug D4)
wWindows XP Service Pack 2 has
same FTP issues to note that may affect

Hurrevac .....see this page

Latest Wersion (3.0.13% An update of
HURREWACZ000 for Windows (i), is
the latest update ... available Dec 21,
2004 more,  Registered users were
notified by email of this update when it
became available.

UL
enhance the support services for this program for valu:l EM LIsers,

w| Must download your state

HLIR

| Clearance Times to view
_| timing screens !

lﬁIE T TTOOREE TS [T T SER I o [ TER AL AL IS

4

Queshions or probiems regarding i web site showd be directed o John Townsendi@awrre vac.com,
Loa feolaned Sofware, Inc.

FEMA Hurricane Readiness — Coastal Communities 5-43
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; Index of /_private/evacdata - Microsoft Internet Explorer

File Edit ‘Wiew Favorites Tools  Help
EBack + = - ) ot | ‘Qhsearch G Favorites  fMedia 4 | = S - P
Address Iiﬂj htkp: ) fvmane, hurrevac . com)_private/evacdata) "’I E‘J;’GD Links *

Index of / private/evacdata

MNamne Last modified Gizre Description

Parent Directory 15-0ct-2002 10:16 -

al/ 05-Feh-Z000 15:41 -

de (IS

= Scroll down to state

facilitcy/ ]

-
3
Ea [ O03-Feb-Z000 15:41 -
3
3
3

13-53ep-2001 09:17 -

|
~
.
e
| Kl

& Done || |4 Internet
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@f Decision Arc Mapping Utility

H““‘— ! [_FLOYD #28 NEC Ps(eolil) and Forecat(loty) Track NGB ST CEnh) i g |
Mo
¢ Decision arc mapping
utility relates the
general time required =
to evacuate risk L
areas according to gi
the storm threat S %
* A user must have the
correct Clearance
Times fo use this .
feature : H
o Dennibeen e, ?-ﬂ

| Diecision Are for: Gh Chatham (Standard ) - Evac Clearance Time 16 honars .. and Average Forarard Speed of Storm 11 kts. |
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Post Storm Assessment

High Wind analysis conducted after Charley.
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Evacuation Participaiton Rates in Charley
by Location and Risk Zone
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Percent

Believe Home Would Flood Dangerously
in 155 MPH Hurricane
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Post Storm Behavioral Findings

* Evacuees selected evacuation routes because it was the route
they routinely use.

*49% to 70% of evacuees went to friends and relatives.

‘Very few respondents stated that they took routes because of
recommendations from officials.

*1.3 cars per family were used.

-Less than 5% towed trailors/boats/motorhomes.

*37% to 52% said they spent less than $50 per day during the
evacuation.

*82% of those who stayed said they would stay again if Charley hit
today — Storm Surge Education!

BTl

FEMA Hurricane Readiness — Coastal Communities 5 58




2004 Charley Evacuation

*Principle reason for not leaving a Cat 1 area = well built house followed
by track of storm.

*48% of SW FL respondents think house residing in Cat 1 surge area is
safe in 155mph Cat 4- Citizens are evacuating b/c of wind not surge in
Cat 1-3 storm surge vulnerable areas!

*63% of the SW FL residents in a Cat 1 zone did not hear and
Evacuation Notice.

*43% of residents do not know who issues a warning.
*12% of SW FL stated that work kept them from leaving.

*6% to 20% of evacuees sought public shelters! e\ _/J
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~0S orm Assessmen

€ Counties not issuing phased evacuation
orders according to Evacuation Zones.

& Typically found that many citizens never hear
a specific evacuation warning order.

€ EM's may focus to much on the forecast track
and not considered the error cone sufficiently.

A
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Who Issues Evacuations?

¢ When asked if an official told them to evacuate for Ivan,
affirmative answers varied considerably by region: Monroe
County 75%, Louisiana 63%, Mississippi 50%, Alabama 34%
and the Florida Panhandle 28%.

How Does The Public Interpret Forecast

and Evacuation Order?

€ What is the difference between Mandatory, Voluntary,
Recommended, Partial, Full, etc. etc?

€ The watches and warnings issued by the National Hurricane
Center (NHC) were somewhat important or very important factor
in the evacuation decisions for 95% of these households.

However...their knowledge of the meaning of watches and
=, _warnings is limited. T

FEMA Hurricane Readiness — Coastal Communities 5-61
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0S orm Assessmen

Well Designed Zones 1o promote phased evacuations

Social Capital Issues — How does the public receive the
message”?

How do we determine Real Time Evacuation
Participation Rates?

Who should evacuate & Where do we evacuate?
Increase public awareness and self assessment
capabilities

What about reentry?

Travel 10’s of miles not 100’s!

Reduce the number of people evacuating through public
awareness efforts. @
5-620
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" Divide the class into three groups—
Group A:

What HES products might be useful during a hurricane
evacuation RESPONSE (both pre-landfall and post-
landfall phases)?

Group B:

What HES products might be useful for community
MITIGATION activities?

Group C:

What HES products might be useful for
=2 PREPAREDNESS activities?

..........

|
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L essons Learned

¢ How can the hurricane
studies and products
help in preparing for a
tropical cyclone?

¢ How do you use the
products in your pre-
season planning
procedures and
processes?

¢ \Who can update your
HES?

FEMA Hurricane Readiness — Coastal Communities 5-64
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Unit 6: Monitoring the Hurricane

¢ Tracking Tropical Depressions, Tropical
Storms, and Hurricanes

¢ Roles of Hurricane Forecasting Organizations
¢ Advisory Products for Monitoring Hurricanes
¢ Hurricane Forecasting

¢ Lessons Learned

lllll
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National Weather Service

Tropical Prediction Center/National Hurricane Center
(TPC/NHC)- Hurricane forecast (broad view)

Hydrometeorological Prediction Center (HPC)- national
rainfall forecast and outlooks (NHC backup)

River Forecast Centers (RFC)-Rain/River observations,
outlooks and forecasts

Storm Prediction Center (SPC)- Severe weather outlooks
and watches

Local Weather Forecast Office (WFO)- Community specific
information, watches and warnings

SAE T
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Monitoring the Hurricane

¢ Local leaders must have
current and accurate
information regarding
tropical cyclones (i.e.,
tropical depressions,
tropical storms, and
hurricanes)

¢ Improved forecasts have
contributed to a significant
reduction in the number of
deaths attributed to ...
tropical cyclones @

FEMA Hurricane Readiness — Coastal Communities
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racking Hurricanes

Aircraft

Satellites
Dropsondes

and RAOBs -
Radar

Land
Stations

Ships anc-l' Buoys
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& Meteorological satellites return information on areas where
no other data is available

& Satellite cloud-motion winds — created by tracking cloud
elements from one satellite image to the next

€ Passive microwave winds — an instrument (such as a
Stepped Frequency Microwave Radiometer) on a satellite
detects the microwave radiation emitted by the ocean
surface.

€ Scatterometer winds — an active instrument that fires
microwave pulses at the ocean surface and detects the
returned signal from small waves. This signal is related to
the wind speed and direction (Example: QuikScat)

FEMA Hurricane Readiness — Coastal Communities 6-7 I:%:I
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€ \WSR-88D winds have relatively short-range (~125 n
mi), which means they are normally only useful after
warnings are up and preparation decisions have been
made.

€ The WSR-88D only detects winds blowing toward or
away from the radar, which makes it difficult to
evaluate the full wind field from a single fixed radar.

€ The WSR-88D has internal sampling issues which can
reduce the spatial coverage (“purple haze").

€ The WSR-88D winds are typically measured several
hundred to several thousand feet above the surface. =

FEMA Hurricane Readiness — Coastal Communities 6-10
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Hurricane Reconnaissance Aircraft

Air Force WC-130 NOAA WP-3 A
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Hurricane Reconnaissance Aircraft

NOAA G-IV .
(High Altitude Reconnaissance) @

= e
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(The First "Hurricane Reconnaissance” Aircraft) @
July, 1943
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Aircraft “ALPHA”

Pattern

Credit: NHC
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Dropsondes are released
from Hurricane Hunter
aircraft at an altitude of
about 10,000 feet.

fEMA Hurricane Readiness — Coastal Communities
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Surface Winds
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Limitations of Surface Data

€ Data often lost during landfalls due to power failures,
communications failures, or station destruction.

€ Instruments almost never sample the maximum wind,
which occurs in a small area.

€ Instrument placing and exposure can seriously affect the
measured wind speed — resulting in both lower and higher
wind measurements.

€ Friction reduces the surface wind speeds over land, which
can result in significant wind speed differences between
just offshore and just onshore.

7= (major source of HURREVAC problems!) %
= N~

e
ol
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Why understand the limitations of observations?

 Analysis (and forecast) of the size of a Tropical
Storm or Hurricane plays an important role in the
location and timing of watches and warnings

* Timing of onset of various wind speeds plays a
critical role in evacuation and emergency services
decisions

FEMA Hurricane Readiness — Coastal Communities 6-20



Hurricane Forecast Coordination

Forecasts and Warnings are Coordinated With:

© The Hydrometeorological Prediction Center (HPC) and
Ocean Prediction Center (OPC) in Washington, D.C.

® Local National Weather Service offices in the
potentially affected area

© Department of Defense (DOD) offices

O Caribbean meteorological offices

lllll
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National Weather Service

+ Tropical Prediction Center/National Hurricane
Center (TPC/NHC)

¢ Hydrometeorological Prediction Center (HPC)
¢ River Forecast Centers (RFC)

¢ Storm Prediction Center (SPC)

¢ Local Weather Forecast Office (WFO)

ol T
._,_,_,—QI

X
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* National Hurricane Center
o Issues Coastal Tropical Storm/Hurricane Watches &
Warnings

 Local Weather Forecast Office
o Issues Inland Tropical Storm/Hurricane Watches &
Warnings
o Issues Extreme Wind Warnings for CAT 3+ Eye Wall
Winds

|||||
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 Storm Prediction Center
o Issues Tornado Watches

* Local Weather Forecast Office

o Issues Tornado Warnings
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* River Forecast Center
o Run computer models and create guidance

* Weather Forecast Office
o Issues Aerial & River Flood Watches &
Warnings
o Issues Coastal Flood Watches & Warnings

|||||
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* National Hurricane Center
o Creates the BIG picture
o All WFO products are based on their
guidance
» Weather Forecast Office
o Creates the local picture of hurricane affects

o The Hurricane Local Statement is the main
summary of expected local impacts!

|||||
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Role of Local Weather Forecast Office

Communicate
Analyze all Develop localized uncertainty and
the various > picture of jl> impacts so our
products and timing and affect customers can
make informed

forecasts
decisions

6-27
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NWS/EM Tropical Brief
10:45 AM Monday
September 8, 2008

Dan Moah

Confarancs call
Voice: BBE-555-5555
Code: B1354555855

FEMA Hurricane Readiness — Coastal Communities

¢ Contact your local WFO for
details

¢ Every 6 hours around NHC
Advisory issuance

¥ L] i
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Advisory Products for Monitoring Hurricanes

TPC/NHC produces four types of advisory products:
1. Tropical cyclone public advisory
2. Tropical cyclone forecasts/advisory
3. Tropical cyclone discussion

A. Tropical cyclone wind speed probabilities

All four advisory products are issued every
six hours for all tropical cyclones.

lllll
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TPC/NHC Six-hour forecast cycle

Time (UTC) Task / Event
00:00 Synoptic time, cycle begins
00:45 Receive satellite fix data
01:00 Initialize models
01:20 Recei\{e model guidance, begin
preparing forecast
02:00 NWS/DOD hotline coordination call
03:00 Advisory package deadline
03:15 FEMA conference call
06:00 Next cycle begins
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Public Advisory (Partial Example)

ZCZC MIATCPAT3 ALL TTAAO00
KNHC DDHHMM BULLETIN
HURRICANE CHARLEY ADVISORY NUMBER 16

NWS TPC/NATIONAL HURRICANE CENTER MIAMI FL

5 AM EDT FRI AUG 13 2004

..HURRICANE CHARLEY IN THE FLORIDA STRAITS...

AT 5 AM EDT...0900Z.. THE HURRICANE WARNING IS EXTENDED
NORTHWARD ALONG THE FLORIDA WEST COAST TO THE
STEINHATCHEE RIVER. A HURRICANE WARNING IS NOW IN EFFECT
FOR THE FLORIDA KEYS FROM THE DRY TORTUGAS TO THE SEVEN
MILE BRIDGE...AND FOR THE FLORIDA WEST COAST FROM EAST
CAPE SABLE NORTHWARD TO THE STEINHATCHEE RIVER. A
HURRICANE WARNING MEANS THAT HURRICANE CONDITIONS ARE
EXPECTED WITHIN THE WARNING AREA DURING THE NEXT 24
HOURS. PREPARATIONS SHOULD BE RUSHED TO COMPLETION.

......
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Tropical Cyclone Public Advisory Format

Primarily intended for the general public, this advisory follows
a standard format to provide the following information :

¢ Lead statement that highlights significant aspects of the storm
¢ Watches and Warnings issued

¢ Center location and motion forecast

¢ Wind speed and intensity

¢ EXxpected storm surge

¢ Actions to be taken

* Associated meteorological events

uuuuuuuu
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A Special Public Tropical Cyclone Advisory is issued when:

+ Storm conditions require issuance between regularly
scheduled public advisories

+ A ssignificant change has occurred, requiring the issuance of
a revised forecast package

o Conditions require change or cancellation of an existing
warning

¢ Atornado threat develops or the hurricane forecaster
believes other significant changes have occurred

Content is similar to that of a scheduled advisory, but its format
may be less formal and less complete. ;_[@._r
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Intermediate Tropical Cyclone Public Advisory

An Intermediate Tropical Cyclone Public Advisory is issued
when:

+ There are tropical cyclone watches or warnings in effect

¢ Coastal watches or warnings can be discontinued;
however, they can NOT be issued in this product.

Content is similar to that of the regularly scheduled public
advisory.

FEMA Hurricane Readiness — Coastal Communities 6 34



Regular vs Intermediate Advisories
11 AM, Regular Adwsory 1PM, Intermedlate Adwsory

-

Updates storm
position, not
forecasted

movement

6-35




Intermediate vs Special Advisories

1 PM, Intermediate Adwsory 2 PM, Special Adwsory

Updates storm
position, not

forecasted

movement

Updates storm
position AND
forecasted

movement

/ | . ‘ 6-36
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Summary of Public Advisories

¢ TC Public Advisory: Issued every six hours once a tropical
cyclone has developed

¢ |ntermediate TC Public Advisory: Issued every three hours
once watches/warnings have been issued and every two
hours once a reliable center is indicated on radar. The only
updates are storm position and discontinuation of any
watches/warnings.

¢ Special TC Public Advisory: Issued whenever a significant
change in a tropical cyclone has occurred (example: wind
speed increase or change in storm movement) and/or a
watch/warning needs to be issued before the regularly

FEMA Hurricane Readiness — Coastal Communities 6-37
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Tropical Cyclone Forecast/Advisory

¢ Contains wind field information

o Data from this advisory is used to create HURREVAC and
Internet graphics

¢ Follows a standard format to provide 12-, 24-, 36-, 48-, 72-, 96-,
and 120-hour forecast positions

o Where appropriate, the tropical storm forecast/advisory will also
include information, such as:
— Watches/warnings
— Present location, accuracy, and movement
— Other

ol T
._,_,_,—QI
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2008 Hurrlcane ke

Hurricane lke

September 5, 2008
5 AM EDT Friday
MNWS TPCiMational Hurricane Center
Advisory 17
Current Center Location 23.7 M 61.0 W
Max Sustained Wind 125 mph
Current Movement W at 15 mph
. Current Center Location
& Forecast Center Positions
H Sustained wind = 73 mph
E\.__\_ Potential Day 1-3 Track Area
[Z2€ Potential Day 4-5 Track Area
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Tropical Cyclone Discussions

Intended for other forecasters, these discussions explain the
rationale for the current forecast level of confidence. They
generally include:

¢ Prognostic reasoning

¢ The objective techniques employed
o NOAA NWS model guidance used
.

Coordinated 12-, 24-, 36-, 48-, 72-, 96-, and 120-hour
tropical cyclone forecast points

Maximum wind speed forecasts for each forecast point

4

¢ Other meteorological decisions
¢ Plans for watches and/or warnings N2

FEMA Hurricane Readiness — Coastal Communities 6-40
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Average watch length was
489 miles

Average warning length was
417 miles

Average coastal length that
= actually received hurricane

& force winds: 100 miles
A

-

Your chance of hurricane force winds:

vy
e,

k@ - If in a hurricane watch — 20% or a 1 in 5 chance
“%° - Ifin a hurricane warning — 25% or a 1 in 4 chance

FEMA Hurricane Readiness — Coastal Communities 6-41



Deal or No Deal?

Banker is offering $200,000 to quit.

If you say “No Deal”, there 1s only a 20%
chance of knocking the $1 million case
out of play in the next round.

1,000,000




Deal or No Deal?

The $1 million case is knocked
out, this is an extreme event!

A hurricane is an extreme event!
It can take away your home, can
hurt your family, and cost billions
of dollars.
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5-Year Average
Forecast Errors
2003-2007

12 hour — 34 miles
24 hour — 58 miles
36 hour — 82 miles
48 hour — 106 miles
3 day — 154 miles

4 day — 208 miles

5 day — 272 miles

Sat

2PMFri_|

Hurricane Charley
August 12, 2004
5 PM EDT Thursday
MNWS TPC/National Hurricane Center
Advisory 14 !
Current Center Location21.2 M 81.9W
Max Sustained Wind 105 mph
Current Movement NNW at 18 mph
(® Current Center Location
& Forecast Center Positions
H Sustained wind = 73 mph
5 Sustained wind 39-73 mph
[:l Potential Day 1-3 Track Area
I Hurricane Warning
Hurricane Watch
mmm [ropical Storm Warning
Tropical Storm Watch

The cone is formed by enclosing the area swept out by a set of
circles along the forecast track (at 12, 24, 36 hours, etc)

The size of each circle is related to the average error







64 kt Cumulative

Note that
chances of
hurricane
conditions at
Tampa Bay and
Port Charlotte
are both around
30%!

18 UTC Thu 12 Aug
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Wind Forecasts from the NHC

¢ These products provide probabilities of surface
wind speeds of at locations along the coastlines
and inland sites of the United States and other
countries in the Atlantic and eastern North Pacific
basins are available.

¢ The probabilities are based on errors during recent
years in the official track and intensity forecasts
iIssued by the NHC.

+ Variability in tropical cyclone size (wind radii) is also
Incorporated.

lllll
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EXPERIMENTAL
Wind Speed Probabilites for HURRICANE IVAN
Probahility (in peroent) of Tropical Storm Force Winds
"I-"rmdsal_ Lot 3% MTH
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FEMA Hurricane Readiness — Coastal Communities

Conveys the combined
uncertainty in track,
intensity, and storm size
at each point on the
map

A
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The Need for this Product

Need for improved means of conveying tropical cyclone
forecast uncertainty to various types of users

New product is about a weather event at any specific
location

Conveys chances of wind speeds of at least particular
thresholds

« 34 kt/ 39 mph (tropical storm force)
« 50 kt/ 58 mph
« 64 kt/ 74 mph (hurricane force)
Accounts for combined uncertainty in track, intensity, and
size
Extends to 5 days
Includes inland locations

0.7
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What do the products tell you?

— What are the chances this event is going to happen to me?
» Do | need fo prepare?
« Cumulative period probabilities
* New graphics and text products from NHC and CPHC

— When is the event most likely to start at my location?
« How much time do | have left to prepare?

« Individual period probabilities
* New text products from NHC and CPHC

y M T
3 xr
St

<7
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_ *Plotting the
Wind Probability
text product

*Showing
Chances of:

* Hurricane

1 Force winds
Troplcal 3torm Alberto

June 12, 2006 (red),

11 AM EDT Monday
Currend Location #F.1 H B0 W

Eutrasllﬁlnwi:‘:lu Tl'ini::h i .50 Kt WlndS
= T Sorm Wornin (yellow), and
i | r pf.m i Watch )

*TS winds
(blue)
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Local WFOs analyze NHC products and issue Hurricane Local
Statements (HLS), which contain:

¢

® 6 o6 ¢ o

4

¢

Lead statement

Counties, or municipalities included in the HLS
Watches and/or warnings in effect
Recommended precautionary actions

Storm surge and storm tide information

Present winds and the expected time of onset of tropical
storm or hurricane-force winds

Tornado, flood, flash flood, rip current, beach erosion, and
inland high wind potential

The time of the next statement ﬁ%

FEMA Hurricane Readiness — Coastal Communities 6-52



¢ |ssued when a tropical storm is
expected to remain at tropical
storm/hurricane strength well inland

¢ Calls greater attention to the threat

¢ |ssued when tropical storm/hurricane-force
winds are anticipated beyond coastal areas—even
though the actual occurrence, time, and location may
be uncertain

+ Wind fields from the tropical storm forecast/advisory
will be used as guidance when preparing the watch

FEMA Hurricane Readiness — Coastal Communities 6-53 @
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Extreme Wind Warning

¢ |ssued by a local forecast office when
sustained winds of 115 mph or higher are
expected to occur over the warned area
within one hour

¢+ Used ONLY for Category 3 or stronger
hurricanes

lllll
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Discussion: 20070621 1030 PM EDT Sat Image: 20070622/0145 UTC
The highlighted and numbered areas, if any, indicate current locations i
of weather systems discussed in the Tropical Weather Outlook below. A "ffm
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Advanced Hydrologic Prediction Service
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Changes for 2009

« The Tropical Cyclone Storm Surge Probability products, previously experimental,
will become operational.

«  The Atlantic and Eastern Pacific Tropical Cyclone Wind Field Graphics will
become operational.

The Atlantic and Eastern Pacific Graphical Tropical Weather Outlooks will
become operational.

«  The “Special Tropical Disturbance Statement” will be discontinued and replaced
with a "Special Tropical Weather Outlook". The Special Tropical Weather Outlook
will be issued when significant changes have occurred to disturbances between
the regular Outlook issuance times.

«  Storm surge information and forecasts in the Public Advisory will be expressed in
terms of “height above ground level” or “inundation”.

Go to http://www.nhc.noaa.gov/nhc_new_ 2009.shtml for a complete list of changes.
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¢ The TPC/NHC relies on
hurricane computer modeling
and observational
instrumentation for hurricane
forecasting

¢ QOver the past 20 years,
forecast accuracy has
Increased

¢ Despite advances in data
collection systems, the
accuracy of forecasts is still
limited

FEMA Hurricane Readiness — Coastal Communities 6-60
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Constructing the NHC Forecast

e Based on the knowledge and
experience of the forecaster
combined with model guidance and
all available data

e Important to maintain consistency
with the previous forecast

e Also important to remember that the
guidance could be wrong!

FEMA Hurricane Readiness — Coastal Communities 6 61



€ USE OF INITIAL MOTION,
CLIMATOLOGY, AND PERSISTENCE

€ CONTINUITY FROM PREVIOUS
FORECAST

®USE OF COMPUTER GUIDANCE
MODELS

®NON-METEOROLOGICAL FACTORS ..

FEMA Hurricane Readiness — Coastal Communities 6-62
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BY THE NHC
(RELATIVELY SIMPLE) (MORE COMPLEX)
& CLIPER ®GFDL
®NHCI0 ®GFS
4®BAMS ®NOGAPS
4 BAMM ®UKMET
4®BAMD ®ECMWF

€L BAR

.....
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Katrina 5 Day Forecast Model Plots

08/24/2005 1:00 pm CDT. : ! | _\_
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Forecasting can be a Challenge!
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Forecasting can be a Challenge!
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Credit: NHC

GFS Track Forecasts for Ivan

9/13/04 12Z — 9/15/04 12Z: EXCELLENT
9/7/04 12Z — 9/11/04 12Z: SIGNIFICANT [N SPECIFYING IVAN'S LANDEALL

RIGHT BIAS LOCATION ON GULF COAST.




.4 aving enough observations to supply
data for the computer models is a
problem, especially over the ocean

¢ Observational tools take measurements
in different ways, and all of them have
different accuracies E

¢ The forecaster must determine, out of all these
measurements and computer runs, which ones best
represent the storm

¢ Forecasters must also be concerned about rapid
changes that take place between model runs oy

FEMA Hurricane Readiness — Coastal Communities 6-68
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Errors in Forecasting

€ The NHC average
forecast track error at
72 hours is roughly
150 nautical miles.

=)

@ A ‘perfect’ forecast is
knowing the location
and intensity with 100
percent accuracy.

This gap is the reality that underlies decision-making.

FEMA Hurricane Readiness — Coastal Communities
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NHC Official Annual Average Track Errors
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NHC Official Annual Average Intensity Errors
Atlantic Basin Tropical Cyclones
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Remarks about Intensity Forecasting

- Intensity forecasting is not as advanced as track
forecasting. Compared to climatologgl and
persistence, there is only very limited skill.

Current guidance is provided mainly by
statistical models. Improvements in these
models, using oceanic heat content and rapid
intensification criteria, are likely.

Dynamical models show little skill in intensity
forecasting; however, in time, improvements to
these models and enhanced observations offer
hope for the future.
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Three Main Sources of Errors

¢ Methods of observation:
- Satellite
- Reconnaissance
- Radar

¢ Inaccuracies in the observations or insufficient
numbers of observations

¢ Incomplete understanding of the physics of the
hurricane and the atmosphere in which it is
embedded

lllll
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Probabilities and Margins of Error

¢ Plan for a storm one category higher than is
currently forecast

¢ Prepare in advance to take action in case
the track shifts suddenly or the storm’s
speed increases

— Speed up storm by 6 hours

lllll
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= * You must make the decision to evacuate
=l  while keeping track errors in mind —
about 60 n mi at 24 hours

(2-yr running average 2004-2005)

¢ Hurricane conditions typically affect a
| swath of about 100 statute miles of
coastline. Watches and warnings are
usually issued for 400-500 miles of
coastline

4| « Costs of evacuations and loss of life are
weighed against errors in forecasting to

LET
AT —

decide on a course of action ~=/:
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@ HURREVAC as a Forecasting Tool

HURREVAC uses the TPC/NHC advisory | .
package to graphically show the:

¢ Hurricane’s track

¢ Forecast track errors
o Strike probabilities
¢ Wind fields

When combined with HES information, HURREVAC
provides data for making an evacuation decision.

HURREVAC IS NOT A WEATHER FORECAST MODEL!!

. FEMA Hurricane Readiness — Coastal Communities 6-76
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\NNHC Wind Forecasts

.h,,::fm\“ Wind 1s not
reduced over

7 Over land,

__j) use speed as
~— potential for
gusts
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Wind Radii Issues

¢ Radii are not the real-time winds. They are
based on forecast extent of winds in
respective quadrants.

¢ \Winds are not symmetric or “"doughnut
shaped”

+ \Wind radii are not valid over land

¢ Best if used as a rough guide to estimate
arrival and departure of tropical storm or
hurricane force winds.

lllll
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¢ Hurricane
force winds
are not

expected for
SW Alabama

¢ Just TS winds
iIn SE MS.

¢ A good
planning

tool” @j
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" |mmEe | * Hurricane force
EEEET winds are now
“  expected in SW

AL and SE MS

¢ Best if used
“ within 24 hrs of

landfall, coupled
with the Decay
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Wind Timing Table

EATEINAG & 22 NHC Past(sohd) and Forecast{dots) Track [ =34E1[3%mph)
Hational Hurricane Center Disclaimer: "Wind Kange Contours showr the mainmm extent of winds expected in each quadrant. Users are cantioned
within each quadrant. For quadrants extending aver land and water, over-wrater wahies are used, which may make the extent of mland wind radn ag

fM‘—MIW‘"}"H—_}—"l#JF—LL—J—ﬁ_I_AI/bK

Q Wind Timing - KATRINA # 22 - 7 Locations Sort: Earliest  Scan: &l (Times

&) Mobile IIIE.-"EEI 0zE IIIEh"EEI 10E EIEh"SEI EIEIE [14]| 08430 0ZE [24] B2kt IIIEh"EEI 14E

s | AL Baldwin 02/2902E| 08/2315E 03/29 16E [01]) 08430 01E [23]) 51kt 08/23 13E
FL Ezcambia 08,29 0&E 08/29 23E [17]| 43kt 08729 15E

" |FL Santa Rosa 02/23 N2E 02/29 21E [13]| 29kt 08423 12E
Sot: ¢ Ealliest ¢ Stromgest ¢ Alphabetical Scan:  all | _Local | 7| &x]  Update |

SR T T S T G T Y U A N /]
¢ Shows wind arrival and end times based on

the current forecast track, radii, and forward
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] Q Wind Forecast Details KATRINA Advy.# 23 - Single County/Parish (MS Ha

1 m

=YL YT

E

Drated/Time [hr) Wwind Speed | From Direction Akt distance| B0kt distance| B4kt distance| Eve diztance
08/28/05 14EDT| less than 34kt EME [DB0] B7 miles 116 miles 143 miles 225 miles a
08/28/05 15EDT| less than 34kt EME [DB0] Bl miles 104 miles 136 miles 218 miles 1
03/28/05 1REDT | less than 34kt EME [DED] 53 miles 101 miles 128 miles 210 miles 2
08/28/05 1FEDT| less than 34kt EME [D60] 45 miles 34 miles 121 miles 203 miles 3
08/28/05 18EDT | legs than 34kt EME [DB0] 38 miles a7 miles 114 mileg 1596 mileg 4
08/28/05 19EDT| less than 34kt EME [DB0] A1 miles 74 miles 106 miles 158 miles 5
08/28/05 20EDT | less than 34kt EME [DE0] 23 miles 72 miles 39 miles 181 miles ]
08/28/05 Z1EDT| less than 34kt EME [0B0] 13 miles 62 miles 89 miles 171 miles 7
08/28/05 22EDT| legs than 34kt EME [DB0] 4 mileg 52 mileg 749 milez 161 mileg g
03/28/05 23EDT| 35kt [ 40mph) EME [DED] 0 miles 43 miles V0 miles 151 miles
08/29/05 O0EDT| 33kt [ 44mph) EME [DB0] [ miles 33 miles Bl miles 142 miles
08/29/05 0TEDT| 43kt [ 49mph] EME [070] [ miles 20 mileg 48 miles 132 mileg
03/29/05 02EDT| 45kt [ 51mph) EME [DED] 0 miles 11 miles 38 miles 122 miles
08/29/05 03EDT| 48kt [ 55mph) EMNE [D60] 0 miles 1 miles 29 miles 112 miles
08/29/05 04EDT| &3kt [ BOmph) EME [DB0] 0 miles 0 milez 19 milez 103 mileg

08/23/05 05EDT
. BEDT

SEDT
‘05 10EDT

B9kt | E7mphl
Bkt [ 73mph)

ENE [070]

FEMA Hurricane Readiness — Coastal Communities
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¢ Breaks down
wind timing
hour by hour,
based on
forecast.



Unit Summary

® Hurricane forecasting is a shared responsibility
between the NHC and the local WFO

€ The NHC provides information about the
hurricane’s

present position track
wind speed threat of severe weather
intensity threat of flood / flash flood

lllll
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Repeat: Role of Local Weather Forecast Office

Analyze all
the various
products and
forecasts

)

Develop localized
picture of
timing and affect

ey

FEMA Hurricane Readiness — Coastal Communities

—

Communicate
uncertainty and
impacts so our
customers can
make informed
decisions
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L essons Learned

0When monitoring the
storm what are the
most critical factors?

¢ How can we
correct/improve the
Inaccuracies in tropical
storm observations?

¢ What tools/products
have been most useful
and accurate In
forecasting tropical RO
storms? 4

FEMA Hurricane Readiness — Coastal Communities 6-86
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Unit 7—Evacuation Decision Considerations

¢ Decision-Making Authority Issues
¢ Hurricane Action Template

¢ Risk Profiling
4
L 4

Regional Decision Making

Activity 7:1—Guided Discussion—Current
Issues

ol T
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Decision-Making Process

¢ Define ultimate authority
¢ Consensus from other elected officials
¢ Verification by local ordinance or state code

FEMA Hurricane Readiness — Coastal Communities 7-2
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Protective Action Decision-Making

¢ What are some examples of Protective Action
Decision-Making in your jurisdiction?

FEMA Hurricane Readiness — Coastal Communities 7-3
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Forecast Factors

¢ Plan for one hurricane category higher than
forecast

¢ Current forecast

¢ Error cone

¢ Projected storm track
¢ Storm intensity

¢ Storm direction

FEMA Hurricane Readiness — Coastal Communities 7-4



Rule of Thumb

¢ Run from the water (storm surge/flooding)
¢ Hide from the wind

¢ Evacuation should focus on the flood-prone
areas

FEMA Hurricane Readiness — Coastal Communities 7-5
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Vulnerable Facilities

¢ Mobile Homes

¢ Substandard Construction
¢ Manufactured Housing

¢ Special Needs Populations
¢ |solated Areas

¢ Tourist Areas

¢ Special Events

ol T
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Who Is Most Vulnerable?

¢ What are some examples in your community
of vulnerable populations?

FEMA Hurricane Readiness — Coastal Communities 7-7



Who Needs to Leave or Stay?

+ Basic Questions
— Do they live in a storm surge area”
— What structures will withstand the winds?

— What areas are most susceptible to inland
flooding?

— Shadow evacuations
— Community isolation
— Who should leave first?

ol T
._,_,_,—QI
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In-County vs. Out-of-County Evacuations

¢ How vulnerable is the area?

¢ What resources are available immediately,
short term, and long term?

¢ \What are the host out-of-county
considerations?

ol T
._,_,_,—QI
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The Hurricane Risk Profile
concept addresses:

¢ What questions must be
addressed by state/local
officials before issuing an
evacuation?

¢ Decision makers must
guard against shadow
evacuations and make
iInformed decisions based
upon the forecast threat.

FEMA Hurricane Readiness — Coastal Communities
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¢ Politics vs. planned evacuation
processes

¢ Economic impacts
¢ Decision making authority

¢ Accountability: can you support
your decision?

Evacuation Decision’s are made

to save lives! @j

FEMA Hurricane Readiness — Coastal Communities 7-11




22 “"-",;_..4 EI' T “E.‘E@E a’ I‘l“hl ‘q%+

e The HES has determined who is
vulnerable to tropical cyclone hazards

¢ Risk Profiling concept will help determine
the specific risk based upon the forecast

— Risk can be tracked and will assist with
accountability for your decision

#= _— Risk Profiling be used in conjunction with a
Readiness Checklist

FEMA Hurricane Readiness — Coastal Communities 7-12
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Where/When/How should you focus your
evacuation efforts
¢ Defining the Risk Area

¢ Determining Intensity at which to plan
evacuations

* C_)o_nsider Evacuation Scenarios and
timing

Other Considerations that may impact
your decision {@

FEMA Hurricane Readiness — Coastal Communities 7 13
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Defining the Risk Areas

- : . et bt
) f . - i B 'l'l..l. e — ] i
s f 1___ R ﬁg’lin. ~ | .7+ Are you within the

: [ e A e A S X error cone?
-L-I:H__;"II-H = .-E"*-u--—""“". " F Hepricane Hatrina
1 — T Muemnaes -~ ¢ Are watches or
| 7 " AT = ,;’;:;}g e e - warnings issued?
. F i 1'_r'__,-a- — . = rrlm-c.'-::“::‘# - .
. ki a0 ol v || % & What are your wind

o R VAN S speed probabilities?

| L ll. o L. 5 .
Ll . ?._(,.»f- - - - Are they increasing?
P Lo e f o e What s the

N Nj% B e S N o forecasted peak
. R, ~ U N impact?
. s < g .:':r_ - ?M. ; . . : c : - .
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n _ - e . Ay towards or away

T R - from your coast?

|[ N e N . . . . | . .« Based on these
R P U R R factors you should
FEMA Hurricane Readiness — Coastal Communities have a well defined

at risk area.



Intensity Planning

The category of storm will drlve your evacuations.

soball wmed Poomes wet' o) Tanch B s P b D« 20EE Mmph Ml ePdbs M
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What is the current
intensity?

What is the highest
forecast intensity?

How close is the
intensity to the next
category?

How many hours
before the landfall
of the eye?

Based on these
factors you should
have a well defined
expectation of the
intensity to plan for.



Evacuation Scenarios
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Timing TS winds and clearance times

Is the forward speed
changing?

What is the
clearance time
based on the
Intensity Planning?

What are the
differences between
Direct to Point and
forecast track timing
calculations?

What time of day is
the decision time?

Based on these
factors you should
have a well defined
time of your decision
time. 7.16



Other Considerations

Planning for events out of your control

TR ‘;’,}I ; T o attatemgs -1, ~ (P Fa o i T & IS It a hollday,

J rmm— o special event, or
) B ) weekend?

¢ Are other regions

evacuating?

¢ What is the extent
of impacts for
others in your
region?

+ Based on these
factors you should
have an
understanding of
other factors that

arm

may impact your
clearance time

R B and ultimately your
FEMA Hurricane Readiness — Coastal Communities decision time.
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Florida Risk Profile

Automating Risk Profiling in HURREVAC
B ¢ A quick way to get
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. your State
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s — ? for details
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Regional Considerations

¢ Evacuation decisions by one jurisdiction can
and do affect others

¢ Inter-county and inter-state coordination is
necessary

¢ Inland officials must be given adequate notice
to absorb the impact of other jurisdictions’
decisions

¢ State agencies should provide leadership

lllll
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Regional Communications

¢ How effectively can you communicate with
other EOCs?

¢ How do public safety officials communicate?

¢+ How effective are your communications with
the in-county and out-of-county shelters?

lllll
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Shelter Considerations

Facility vulnerability

Family and friends

Motels and hotels

Public shelters (American Red Cross and others)
Facility capabilities and POCs

Train staff

Good Samaritan Shelters

Refuge of Last Resort

Liability PN

I ¢ ¢ & ¢ ¢ ¢ ¢ o o

= FEMA Hurricane Readiness — Coastal Communities ad
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Activity 7:1—Guided Discussion—Current Issues

¢ Current issues facing your jurisdictions in
hurricane readiness planning and preparation

FEMA Hurricane Readiness — Coastal Communities 7 22
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Unit 8: Hurricane Readiness Checklist

¢ Hurricane Readiness Checklist Overview

¢ Pre-Season Action Considerations

¢ 120, 72, 48-36, and 24 hours before landfall
¢ |mpact

¢ Post-Landfall

¢ Activity 8:1—Hurricane Readiness Checklist
¢ | essons Learned

lllll
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Hurricane Readiness Checklist

¢ Designed to facilitate coordination between
local decision-making officials and prompt
them to initiate hurricane protective actions.

FEMA Hurricane Readiness — Coastal Communities 8-2
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Pre-Season Action Considerations

¢ Revise and update local plans and SOPs
¢ Train staff, conduct exercises/drills and table tops

¢ Conduct pre-season coordination meetings
— ESF primary/secondary agencies
— Shelter managers
— Local and Regional Media

¢ Update decision-assistance tool capacity

Are there any other items fto be considered?

i &
--------

FEMA Hurricane Readiness — Coastal Communities
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120 Hours Before Landfall

¢ Alert Council/Commission Representatives
¢ Contact Local NWS WFO

¢ Contact Chamber of Commerce
¢ Alert Special Needs Entities

.....
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72 Hours Before Landfall

Storm-monitoring actions
Conference calls with NWS/NHC/STATE

Update HURREVAC based on forecasts issued

Notify response plan agencies and conduct
preliminary briefings

Partially activate EOC, activate phone lines,
personnel, stage equipment, etc.

Conduct preliminary evacuation meeting (clearance-
time-based)

Initial protective actions to be taken by Emergency
Management

lllll
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48-36 Hours Before Landfall

State conference calls

Activate EOC fully

Public awareness considerations
Issue situation reports/press releases
Shelter meetings

Additional evacuation/Traffic Control Coordination
Meetings

Voluntary/mandatory/recommended evacuations
How does a hurricane watch impact decisions?
|dentify vulnerable populations KD

FEMA Hurricane Readiness — Coastal Communities 8-6
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24 Hours Before Landfall

¢ Evacuation coordination/Decision meetings
¢ Monitor shelters
¢ Consider refuge of last resort

¢ Respond to various public awareness,
information, and security issues
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¢ During the impact phase of a storm, it is
important to begin planning for an
Immediate/initial response based on the
perceived and experienced impacts
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Post-Landfall

¢ Impact assessment

¢ Search and rescue

¢ State/neighboring coordination

¢ Public awareness issues and re-entry issues
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Activity 8:1—Hurricane Readiness Checklist

¢ Using the Hurricane Readiness Checkilist,
prioritize those items that have the most
significant impact in your jurisdiction

¢ Add additional items that may be important to
your planning and decision-making process
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+ What additional issues need
to be addressed when
planning for the impact of a
tropical cyclone or
hurricane?

¢ What other measures could
be implemented when
informing the public
regarding the re-entry
process?
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Unit 9: Re-Entry

Re-entry priority
Safety issues
Security issues
Traffic

Zones

Public information

Emergency Support
Functions (ESFs)

¢ Activity 9:1—Best
Practices
¢ | essons Learned
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Re-Entry Guidelines

+ Now that citizens have evacuated, what is
your re-entry plan/Annex?

¢ Determine that an area is safe and free from
further harm or damage before people return
to their homes and businesses

¢ |t is important to coordinate with other
communities and private sources
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Evacuation vs. Re-Entry

¢ Decisions by elected officials

¢ Public information about routes
¢ Zones

¢ Phases

¢ Sighage

¢ Traffic management/control

¢ Same ESFs

¢ Other? f,ﬁ
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-Essentia/ vS. Non-Essential:

+ Re-entry priority: Who returns first?
¢ Law enforcement

¢ Search and Rescue
+ Private sector

+ Volunteers

¢ The “72-Hour Rule”
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¢ Search and rescue of §
casualties

¢ Hazardous Materials
¢+ \Water and waste

¢ Roads and bridges
¢ Utilities

¢ Use HAZUS?
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+ Protection of lives

+ Critical facilities
— Public

— Private
— Other

¢ Private property

¢+ |D badges and
. basses
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Traffic signals
Conditions of signage

Variable messages
boards

Road blockades

¢ Personnel to direct
traffic

¢+ Alternate routes for
detours

Other jurisdictions
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Yellow Zone
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Public Information

Coordinate information with other
jurisdictions and agencies (joint press
releases and press conferences)

Provide updated information on extent
of damage and road conditions

Announce re-entry plans with routes

Manage limited access for news media
to promote the message

FEMA Hurricane Readiness — Coastal Communities
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¢ Emergency Alert Radio (EAS)

¢ Public Radio: Statewide

¢ Governor’s Announcement
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Federal Communic Iz
Emergency Alert System
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Activity 9:1—Best Practices

¢ Using information from a recent tropical
cyclone or hurricane, discuss the Best
Practices used throughout the re-entry
process
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L essons Learned

¢ How did you involve
personnel from other
agencies in the disaster
response?

¢+ How well do you plan for
coordination among Federal,
state, and local agencies?

.|
i
¢ Which private vendors might
you contact for additional
support and services?
+ How well did your plans go “
for communicating with the
public, for the purposes of
re-entry?
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Unit 10: Conclusion

¢ Jurisdictional Plans

¢ Takeaways

¢ Resources

¢ Training Opportunities

¢ Course Review and Evaluation
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Jurisdictional Plans

¢ How current are your plans?

¢ When was the last time you conducted an
exercise/drills and/or table-top exercise?
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¢ \What are the important
takeaways you have
learned from this
training?

¢ How will you implement
those in your
jurisdiction?
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Resources for Hurricane Planning

¢ The Internet
+ Mitigation
— Mitigation Technical Assistance Programs

— Hazard Mitigation Grant Program
— Wind and Water Technical Assistance Program
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Training Opportunities

+ State and Local Emergency Management Offices
¢ FEMA, Emergency Management Institute (EMI)

— Independent study courses
— Resident courses at EMI

¢ Emergency Education Network (EENET)
¢ Other

— Conferences
— Higher education institutions
— Web-based courses

ol T
._,_,_,—QI

X

FEMA Hurricane Readiness — Coastal Communities 10 5




R A TR o N A

I ..-_—‘

Course Review

Unit 1: /ntroduction Unit 6: Monitoring the

Unit 2: Hurricane Hurricane

Readiness Unit 7: Evacuation

Unit 3: Hurricanes and Decision Considerations

Hazards Unit 8: Hurricane

Unit 4: Pre-Season Readiness Checklist

Readiness Unit 9: Re-entry

Unit 5: Hurricane Unit 10: Conclusion
Evacuation Studies
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Hurricane planning is an
ongoing effort.

It requires continuous
evaluation and planning
to ensure that the
community is always
prepared, should a
hurricane strike.
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End of Course

Thank you for your

active participation!
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