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Can forecasters learn from the results of social
science research on how people make decision
based on their forecasts?
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large and diverse society of people making
decisions In the face of an approaching cyclone
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Who are the people relying on the forecast to
make decisions?
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1 Emergency managers 1 Gerentesde emergencias

1 Communications medig TV, radio, etc. 1 Mediosde comunicacion TV, radio, etc.

1 People in business and government making |§ Las personasnlosnegociosy elgobierno
decisions that have major financial toman decisionegjue tienen importantes
conseguences depending on what the consecuenciafinancierasdependiendode lo
hurricane does. gue hagael huracan

1 Different groups of people at risk of death or | Diferentesgruposde personagnriesgode
loss of livelihood from the hurricane: muerte o perdidadel sustentodebidoal

o People at risk but relatively safe from huracan
surge and wind if they shelter in their 0 Personasnriesgq pero relativamente
homes segurascontramarejadasy vientossise
0 People at risk from storm surge or wind refugianen sushogares
destruction if they stay in their homes 0 Personasnriesgode marejadaciclonica

1 Many other groups and institutions in additior o destrucciondel viento sisequedanen

to the above sushogares
1 Muchosotros grupose institucionesademas
de losanteriores
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These are different groups
of people who depend on
hurricane forecasts

Each of these groups needs
different kinds of
Information over time as it
becomes clearer where a
hurricane will go and what
Impacts it will have.

Estos son diferentes grupos
de personas gue dependen
de los pronosticos de
huracanes.

Cada uno de estos grupos
necesita diferentes tipos de
iInformacion a lo largo del
tiempo a medida que se
aclare donde ira un huracan
Yy qué impactos tendra.
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Can forecasters learn from the results of
social science research about how people
make decisions based on their forecasts?
About the kind of information different
groups of people need?

What research has been done on this?

Many studies of behavior in response to
hurricanes have been done since 1994. |
will be mainly talking about what has been
learned from relatively large sample (1000+
respondents) studies done following these
hurricanes: Andrew 1994, lvan 2004,
Katrina 2006, Ike 2008, and Sandy 2012.
Also FEMA hurricane evacuation studies

These studies employed extensive
gualitative research leading to quantitative
telephone surveys.

¢, Pueden los meteorélogos aprender de los resultados d
la investigacion en ciencias sociales acerca de como las
personas toman decisiones en funcion de sus
pronosticos? ¢ Sobre el tipo de informacidon que necesita
los diferentes grupos de personas?

¢, Quée investigacion se ha hecho sobre esto?

Muchos estudios de comportamiento en respuesta a
huracanes se han realizado desde 1994. Hablaré
principalmente de lo que se ha aprendido de estudios d¢
muestras relativamente grandes (mas de 1000
encuestados) realizados después de estos huracanes:
Andrew 1994|van2004, Katrina 2006, |ke 2008, y Sandy
2012.

También estudios de evacuacion de huracanes de FEM,

Estos estudios emplearon una extensa investigacion
cualitativa que condujo a encuestas telefonicas
cuantitativas.
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Qualitative researchhA, quantitative telephone InvestigacioncualitativaA encuestadelefonicas
surveys cuantitativas

Qualitative indepth interviews were used to Seutilizaronentrevistascualitativasen profundidadpara
understand the full range of behavior in responsecomprenderel rangocompletode comportamientoen
to forecast information. respuestaa lainformaciondel pronostica

Quantitative surveys based on probability/GIS  Lasencuestacuantitativasbasadagsn muestras
based samples then enabled inferences to be  probabilisticag basada®n SIGpermitieronhacer
made to the number of people in the population inferenciassobreel nimerode persona®nla poblacion

actually responding in different ways to the guerespondieronde diferentesmanerasa los

forecasts. pronosticos

By looking at actual behavior of people Al observarel comportamientoreal de las personas que
responding to the threat of approaching respondena laamenazale huracanegjue se

hurricanes these studies can answer guestions aproximan estosestudiospuedenresponderpreguntas
about factors leading people to make good vs bagobrelosfactoresquellevana las personas temar

decisions about what to do in response to decisioneduenaso malassobrequéhaceren
forecasts, how long it takes people to make theserespuestaa lospronosticos cuantotiempo demorala
decisions and act on them, and what their genteentomar estasdecisioneg actuar Aellos ycual

situation was after the storm. erasusituaciondespuedie latormenta.


mailto:gladwin@fiu.edu

Societal aspects of hurricanes (Part 1) Hugh Glagisdwin@fiu.edu 2019 RAV WORKSHOP ON HURRICANE FORECASTING AND WARNING

However, like meteorology, social science is
hard. Weather is very complex and so are
people.

Meteorology has an advantage in that there is
fairly strong agreement among meteorologists
on the science and methods.

This is not the case in social
IS much disagreement over theory and method
among and within different social and
behavioral fields such as psychology, sociology,
and economics.

Fortunately one thing that makes the the social
science easier is that we can focus on mhest
Important decisions people have to make,

particularly the decision te@vacuateor not
evacuate.

Sin embargo, como la meteorologia, la ciencia social
es dificil. El clima es muy complejo y también lo son
las personas.

La meteorologia tiene la ventaja de que existe un
acuerdo bastante fuerte entre los meteorologos sobre
la ciencia y los métodos.

science where thereEste no es el caso de las ciencias sociales, donde exis

un gran desacuerdo sobre la teoria y el método entre
y dentro de diferentes campos sociales y de
comportamiento, como la psicologia, la sociologia y la
economia.

Afortunadamente, una cosa que facilita la ciencia
social es que podemos enfocarrerslas decisiones
mas importantes que las personas deben tomar, en

particular la decision deevacuaro N0 evacuar
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Example: FEMA hurricane evacuation stuehfPuerto Rico 2013
Cell phone telephone interviewing can now be done in most countries

& Puerto Rico Hurricane Evacuation US. Ay Corpe
vy FEMA  study Behavioral Analysis Interim Meeting of Engincers ©

Jacksonville District

November 7, 2013
Teleconference

Agenda

*Welcome- Miguel A. Rios Torres, Executive Director-PREMA

*Welcome- Maggie De-La-Matta- FEMA CAD and Mathew Schrader- Jacksonville District USACE
¢Introductions- All

*Purpose of Meeting- Mathew Schrader USACE Jacksonville District
Puerto Rico Behavioral Analysis Progress to date Schrader-USACE
Puerto Rico Behavioral Analysis Preliminary Findings Morrow- Gladwin-SocResearch
Status of PR HES and Proposed Work to Update Schrader-USACE
Next Steps Schrader-USACE
* Adjourn
Study Contacts: Bill Massey
Matthew Schrader Dewberry Consultants
US Army Corps of Engineers 676.537.8637
904-232-2043 bmassey@dewberry.com
Matthew.H.Schraderi@usace anmy.mil
Maggie De-La-Matta Dr. Betty Morrow
FEMA-CAD SocResearchMiami
787-296-3520 305-385-5953
Magda.De-l a-Matta@fema.dhs.gov betty@bmorrow.com

# Dewberry

Will go through
this quickly and
can come back at
end my talk if you
have questions
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Questions designed to assess:

Adurricane experience and response

A_evel of concern regarding hurricanes and tsunamis
ASNRZ2YIf |aasSaaySyiua 2F K2YSQa
damage and flooding from storm surge and rainfall

Aevacuation decision process including level of trust of
various information sources

Acvacuation intent in hypothetical situations varying by
storm intensity and official recommendations/orders

Aevacuation conditions including likely place of refuge
Adousing Characteristics and Demographics
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Behavioral Study Methodology

Sample Selection:

APurchased telephone numbers (last 4 digits chosen
randomly by computer)

AEliminated noaworking numbers, businesses,
duplicates

AScreened for residents over 18 living in PR during
hurricane season
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Teleconference

PUERTQ®RICO 538 462 1000

63% Incidence rate for cell
59% Incidence rate for landline
Margin of Error = £ 3 Percent

Average Length: 24 minutes
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Sample Locatiog Puerto Rico




Puerto Rico Hurricane Evacuation

oy . . . . ::'1 8 n.n"ui':; ,; rI.:;::u ép.:;
Ny FEMA Study Behavioral Analysis Interim Meeting | e sl

November 7, 2003
Teleconference

Comparison of Sample HOUSING CHARACTERISTICS OF SAMPL
to Census Data UG
STRUCTURE o
Mostly Wood 7% LY e o0
A Older Mostly Cement 6% Mostly Cement 86%
0)
A More educated Both Wood & Cement 7% Both Wood & Cement 7%
A More women (64% compared to 52%) ROOE ROOF
Cement 87% Cement 87%
A Lower household income : . Zinc or Aluminum 13%
Zinc or Aluminum 13%
A More homeowners (84% compared to 64%)
NUMBER OF FLOORS NUMBER OF FLOORS
One 63%
One 63% TWO 29%
TYPICAL FOR SURVEY RESPONDENTS Two 29% Three or More 804
Three or More 8%
FOUNDATION FOL.JNDATION o
Raised 26% Rf?"sed 26%
Stilts 19% Stilts 19%
Neither 55%

Neither 55%
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Tenancy and Evacuation Experience
AMedian time in current home = 23 years

AMedian time in community = 30 years

A15% had evacuated before

A 85% evacuated within their communities

AMost to home of relative or friend
A10% to public shelter
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MNovember T, 2013

CONCERN ABOUT HURRICANE THREAT

T~

N =988

VERY CONCERNED @ NOT CONCERNED SOMEWHAT CONCERNED

U5 Armmy Corps
of Engineers &
Jacksonville District

CONCERN ABOUT TSUNAMI THREAT

4

N =988

VERY CONCERNED SOMEWHAT CONCERNED

@ NOT CONCERNED

LIKELIHOOD OF HOME BEING
FLOODED FROM HEAVY RAIN

Some Early Results

LIKELIHOOD OF HOME BEING
FLOODED FROM HURRICANE SURGE

N =975

VERY LIKELY SOMEWHAT LIKELY P NOT VERY LIKELY

LIKELIHOOD OF HOME BEING

SERIOUSLY DAMAGED OR DESTROYED

BY HURRICANE WINDS

N =987

N =986

VERY LIKELY

SOMEWHAT LIKELY QP NOT VERY LIKELY

VERY LIKELY

SOMEWHAT LIKELY QP NOT VERY LIKELY
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Most Impoitant Hurricane Info Sources

LOCAL RADIO 41%
NATIONAL TV 22%
LOCAL TV 20%
INTERNET 6%
WEATHER CHANNEL 1%
FRIENDS OR FAMILY 1%
CABLE OR SATELLITE - 2%
NOAA WEATHER RADI( 1%
OTHER 5%

64% have Internet access in home
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Level of Trust for Emergency Information

National Hurricane Center 88%
National Weather Service 86%
Fire Department 82%
PREMA 82%
Municipality Emergency Mgt. 713%
State Police 72%
MunicipalityMayor 67%

Governor 59%



LIKELIHOOD OF EVACUATION
UNDER SIX CONDITIONS

VERY LIKELY SOMEWHAT LIKELY NOT VERY LIKELY




