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TOPICS

AWhy is the final step in forecasting so
difficult?

AWhat are the elements of effective
warning messages?

AWhat factors influence risk perceptio

AHow can social science improve fore
communication?



Forecast Accuracy




Earlier,
more accurate
warnings

Better protective actions
available



Tropical storm-force winds

I Hurricane-force winds

Maria
Sept 16-30
55++ Deaths

Irma
Aug 30-Sept 11
ﬁ?l)\eaths

Source: NWS, US Census Bureau i
2017 Atlantic Hurricane Season as of Dl 10




Did these people receive the forecas ’
Did they understand the messages? |

Did they know they applied to them?

Did they understand their risk?
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and understand what it
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only question that matter® €

Bryan Norcross Official Blog
04 September 2012




Understand Receive anc Perceive Believe It

Hazard Understand Risk
Message
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People in your region are |

Understand

Hezard | most likely to underestimate |
Y, . .

the potential impacts of
which TC hazard?

A. Rain
B. Wind
C.Surge

D. Tornadoes




undersiand | Public Opinion on What Hazard

Hazard ) Causes the Most Deaths
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Coastal Public Ghine Survey on

Tropical and Extratropical Cyclone 0 o N = 1189
Forecast Communication Products
Report to NOAA2012. Eastern HFIRPSEIA Storm Surge Panel Survey

[ A1TStAK22R 2F 58S

Research Group, Inc. L -
| dzZNNA RCAR 304 Q.azq Jeffrey.




Understan

d Hazard

x <
>(0
x <
=

G4{f2p

UltimateChase.com




U.S. Tropical Cyclone Deaths, 1962-2011
Understan

d Hazard
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Rainfall-induced
floods

(o)
Storm Surge e

50%
Surf 5%

Offshore 5%

Wind 5%

Tornado 5%
Other Rappaport (2013)

Unknown 5%

Rappaport, Edward N. 2014. Fatalities in the United States From Atlanti
Tropical Cycloneg&ulletin of the American Meteorological Socjédarch.




Understan

dHazard | Misunderstanding of Storm
“ Surge by Coastal Residents

Somewhat or
Incorrect Statement Completely Agree

Surgeonly affects within onamile of coast 25%

Storm categoryefers to wind and surge 41%

Surge caused by rain 20%

Surge and tsunamexe same 17%

Lazq Jeffrey. 2010HFIPSEIA Storm Surge Panel SUrdMSYAR N = 11211168



SURGEDUCATIONARESOURCES
https://www.nhc.noaa.govsurge

ANIMATIONS

Run from the Water:
Hide from the Wind

HISTORICAL SLOSH RUNS

noitslumi2 H20J2 Isoivot
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https://www.nhc.noaa.gov/surge
https://www.nhc.noaa.gov/surge
https://www.nhc.noaa.gov/surge
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POTENTIAL
IMPACTS
FROM EACH
HAZARD
WILL BE PAF
OF PLANNE
INTERACTIVE
WEBSITE
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) &: NATIONAL WEATHER SERVICE

HOME FORECAST ~ PAST WEATHER ~ WEATHER SAFETY ~ INFORMATION CENTER ~ NEWS ~

Hurricane Threats and Impacts

SEARCH ~ ABOUT ~

The Hurricate Threats and Impacts web site is an internet-based isi pport service
storm surge i inland flooding i and ts do i During the Atlantic & Caribb F

isting of at least four infor i
i Season, the inf

posted by 23 coastal WFOs wh tropical cycl hes and/or ings are in effect for their area.

tion, visit the National Hurricane Center

For more inf

Local Forecast Local Statements

Local Threats/Potential Impacts Local Threat Meter
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Local ™ eat Meter - Wind (Neighborhood)

Storm Local Threat Assessment
Wind

Storm Surge Flooding Rain

NONE
ELEVATED THREAT VIODERATE
Nicholl's for wind 39-57 mph
Town
-
ey

int Forecast: Miami - South Florida (25 Miles W Florida City FL) Lat: 25.5 Lon: -80.88 Elevation: 3 ft.

Areawide

US Dept of Commerce

“USA.qov.. e

National Weather Service

Disclaimer
Information Quality

Privacy Policy
Freedom of Information Act (FOIA)




Receiving was more of a problem in the pasit
Receive and
Understand .
Message Galveston Hurricanel900
B 3 -
) w - [

8000 Deaths -
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receiveand)  \Where do you think most

Understand

Message people in your region FIRST
) hear about a TC threat?

:
|

A. TV

B. Radio

C. Cabler national TV
D. Smart phones

E Social contacts
F. Other




o Where do you think most
indesend | PEOPIE N your region get

Message) MOST of their TC forecast
Information?

A. TV

B. Radio

C. Cabler national TV
D. Smart phones

E Social contacts
F. Other




SOURCE PERCENT

Local Radio 41

R _ q Cable or Satellite TV 24
e | [ .
Message Internet 6
The Weather Channel 1

/ NOAAWeather Radio 1

Friends or Family 1

Other 5

Morrow and Gladwin. 2014uerto Rico Hurricane Evacuation Study
Behavioral Analysig hrough Dewberry for FEMA and USACE

162% local TV

1 53% national TV

I 48% The Weather Channel
1 29% local radio

1 21% Internet

I 8% social media

T 8% NOAA radio

Information Sources Useddreat Deal During Sandy

Gladwin and Morrow . 2013. Communication and Understanding
of Hurricane Sandy Forecast and Warning Information. National

Science Foundation #1322088.
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Receive and

Understand?

Message A Tropical cyclone
y A Tropical vs. Extratropical
A Convective structure
A Wind radii
A Global models, model consensus
A Barometric pressure

Interpreted by broadcaginets, local WFQOs, officials

What about those received by internet or social med



Understand?

Table 14. Respondents Correctly Defining Watches and Warnings
(Percent)

Hurricane 63 63 64 60 70 62

Watch

Hurricane 40 35 43 40 41 40

Warning

Gladwin, H. and B. H. Morrow 2Q@3urricane Ivan Behavioral Stu&ubmitted
through Dewberry & Davis to FEMA and USACE.
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| Some Implications:
Understand

Message

)A Multiple channels of
communication, including radio

A Simple language and messages wit
suggestions/links to more {idepth
Information

A Seltexplanatory graphics and maps



| Some Research Findings on
rerene Risk Perception :
A Socially constructed out of past
experiences (mental models)

A Strong sociatomponent

A Affected by cultural differences in
attitudes towardrisk

A Affected by experience, but with
diminishingeffects

A[ 204 2 @&xpetichdef 8 S ¢



Perceive
Risk

hich factor do you think MOST
Influences whether people think the
need to take protective action? |

L
Strength of the wind (Category)
Size of the storm
Potential storm surge
Location of their home in relation to track

Characteristics of their home (shutters, etc.)

Their estimate of the probability it will
happen
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Do peoplainderstand their exposure?

Perceive LIKELIHOOD OF HOME BEING FLOODED
Risk BY SURGE BY SURGE ZONE
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Mississippi Behavioral Analysis. 20Mbrrow & Gladwin through
Dewberry for FEMA and USACE
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Perceive
Risk

Alabama Behavior:
Analysis for
Hurricane
Evacuation Study.
2011. Morrow &
Gladwin through
Dewberry for FEM
and USACE.




