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TOPICS 

ÅWhy is the final step in forecasting so 
difficult? 

ÅWhat are the elements of effective 
warning messages? 

ÅWhat factors influence risk perception? 

ÅHow can social science improve forecast 
communication? 
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Forecast Accuracy 
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Earlier,  
   more accurate  
        warnings 
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Better protective actions 
available 
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82 Deaths 

55++ Deaths 

61 Deaths 

Yet, people still die 



 Did these  people receive the forecasts? 
 Did they understand the messages? 
 Did they know they applied to them? 
  

Did they understand their risk? 
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ά5ƻ ǇŜƻǇƭŜ ƎŜǘ ǘƘŜ ƳŜǎǎŀƎŜ 
and understand what it 
means to them?  ¢ƘŀǘΩǎ ǘƘŜ 

only question that mattersΦέ 

Bryan Norcross Official Blog 
04 September 2012 
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 Steps To Effective Warning Response 

Appropriate Protective Action 

 

Receive and 
Understand  

Message 

Perceive 
Risk 

Believe It 
Applies 

Know What 
To Do 

Understand 
Hazard 

RESOURCES	



People in your region are 
most likely to underestimate 
the potential impacts of 
which TC hazard? 

A. Rain  

B. Wind 

C.Surge 

D.Tornadoes 
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Understand 
Hazard 
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N = 459

Coastal Public On-Line Survey on 
Tropical and Extratropical Cyclone 
Forecast Communication Products ς 
Report to NOAA. 2012. Eastern 
Research Group, Inc. 
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N = 1189

HFIP-SEIA Storm Surge Panel Survey. 
ά[ƛƪŜƭƛƘƻƻŘ ƻŦ 5ŜŀǘƘǎ ŦǊƻƳ aŀƧƻǊ 
IǳǊǊƛŎŀƴŜέ  NCAR 2010. Lazo, Jeffrey. 

Understand 
Hazard 



Understan
d Hazard 

άLΩƭƭ ƭŜŀǾŜ ƛŦ ƛǘ ǎǘŀǊǘǎ ǘƻ 
ƎŜǘ ōŀŘΦέ 

UltimateChase.com  

ά{ƭƻǿ wƛǎƛƴƎ ²ŀǘŜǊέΚ 
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Rappaport, Edward N. 2014. Fatalities in the United States From Atlantic 
Tropical Cyclones. Bulletin of the American Meteorological Society, March. 

Understan
d Hazard 



Incorrect Statement 
Somewhat  or 

Completely Agree 

Surge only affects within one mile of coast 25% 

Storm category refers to wind and surge 41% 

Surge caused by rain 20% 

Surge and tsunamis are same 17% 

Misunderstanding of Storm 
Surge by Coastal Residents 

N = 1121-1168 Lazo, Jeffrey. 2010. HFIP-SEIA Storm Surge Panel Survey. NCAR. 
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Understan
d Hazard 



 

SURGE EDUCATIONAL RESOURCES 
https://www.nhc.noaa.gov/surge 

 
 

ANIMATIONS 
VIDEOS 

TIP SHEETS 
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HISTORICAL SLOSH RUNS 

https://www.nhc.noaa.gov/surge
https://www.nhc.noaa.gov/surge
https://www.nhc.noaa.gov/surge


POTENTIAL 
IMPACTS 

FROM EACH 
HAZARD 

WILL BE PART 
OF PLANNED 
INTERACTIVE 

WEBSITE 

Understan
d Hazard 
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Receive and 
Understand  

Message Galveston Hurricane - 1900 

Receiving was more of a problem in the past 

8000 Deaths 



Receive and 
Understand  

Message 

Where do you think most 
people in your region FIRST 
hear about a TC threat?  
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A.  TV 
B.  Radio 

D.  Smart phones 
E.  Social contacts 
F.  Other 

C.  Cable or national TV 



Where do you think most 
people in your region get 
MOST of their TC forecast 
information?  
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Receive and 
Understand  

Message 

A.  TV 
B.  Radio 

D.  Smart phones 

E.  Social contacts 

F.  Other 

C.  Cable or national TV 



 
Morrow and Gladwin. 2014. Puerto Rico Hurricane Evacuation Study 

Behavioral Analysis. Through Dewberry for FEMA and USACE. 
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Gladwin and Morrow . 2013. Communication and Understanding 
of Hurricane Sandy Forecast and Warning Information. National 
Science Foundation #1322088. 

Receive and 
Understand  

Message 

Information Sources Used Great Deal During Sandy: 
ï62% local TV 
ï53% national TV  
ï48% The Weather Channel 
ï29% local radio 
ï21% Internet 
ï8% social media  
ï8% NOAA radio 

SOURCE PERCENT 

Local Radio 41 

Cable or Satellite TV 24 

Local TV 20 

Internet   6 

The Weather Channel   1 

NOAA Weather Radio   1 

Friends or Family   1 

Other   5 



ÅTropical cyclone 

ÅTropical vs. Extratropical 

ÅConvective structure 

ÅWind radii 

ÅGlobal models, model consensus 

ÅBarometric pressure 

 

 

Understand? 
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Interpreted by broadcast mets, local WFOs, officials 
 

Receive and 
Understand  

Message 

What about those received by internet or social media? 
 



Gladwin, H. and B. H. Morrow 2005. Hurricane Ivan Behavioral Study. Submitted 
through Dewberry & Davis to FEMA and USACE. 
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Understand? 



ÅMultiple channels of 
communication, including radio 

ÅSimple language and messages with 
suggestions/links to more in-depth 
information 

ÅSelf-explanatory graphics and maps 
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Some Implications: 
Receive and 
Understand  

Message 



Perceive 
Risk 

Å Socially constructed out of past 
experiences (mental models) 

Some Research Findings on 
Risk Perception : 

Å Strong social component 

Å Affected by cultural differences in 
attitudes toward risk 

Å Affected by experience, but with 
diminishing effects 

Å[ƻǘǎ ƻŦ άŦŀƭǎŜέ experience 



Which factor do you think MOST 
influences whether people think they 
need to take protective action? 

A. Strength of the wind (Category) 

B. Size of the storm 

C. Potential storm surge 

D. Location of their home in relation to track 

E. Characteristics of their home (shutters, etc.) 

F. Their estimate of the probability it will 
happen 

G. Iƻǿ ƳǳŎƘ ƻŦ ŀ ŎƘŀƴŎŜ ǘƘŜȅΩǊŜ ǿƛƭƭƛƴƎ ǘƻ ǘŀƪŜ 
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Perceive 
Risk 



Do people understand their exposure? 

Mississippi Behavioral Analysis. 2011. Morrow & Gladwin through 
Dewberry for FEMA and USACE 
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Perceive 
Risk 



Do people understand their exposure? 

Alabama Behavioral 
Analysis for 
Hurricane 
Evacuation Study. 
2011. Morrow & 
Gladwin through 
Dewberry for FEMA 
and USACE. 
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Perceive 
Risk 


