
Communicating Storm Risk: Insights on Human Behavior in the Wake of Superstorm 
Sandy and the 2017 Hurricanes. 

Findings from The Coastal  Storm Awareness Program, a collaboration of the 
Connecticut, New York and New Jersey Sea Grant programs, with NOAA National Sea 
Grant. 

$1.8M in Sandy Supplemental funds enabled Sea Grant to support ten social science 
research projects at institutions from Yale to Mississippi State. The researchers looked 
at how coastal storm risks are communicated, and how people process and respond to 
those risks, based on their experience with Sandy in 2012.  

Photo credit: https://upload.wikimedia.org/wikipedia/commons/8/8e/Hurricane_Harvey_%282017%29_170828-Z-FG822-
026_%2836127995543%29.jpg
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Despite storm surge warnings and evacuation orders that were issued days before 
Sandy’s landfall, 40 deaths were by drowning; nearly half of which occurred in flooded 
homes (based on American Red Cross and CDC data). The black dots on the figure 
indicate the location of drowning deaths that occurred in lower NYC with respect to the 
FEMA storm surge area in blue and Evacuation Zone A outlined with the hash marks.

Previous experience with Tropical Storm Irene influenced the reaction of some people 
to warnings about Sandy. (Quote

2



The Coastal Storm Awareness Program was based on three framing questions:

1 – What sources do people look to for storm warning information? 

2) What primary factors influence the decisions people make with respect to storm 
warnings? 

3) How can storm warnings be made more effective, to increase understanding and 
compliance?
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Twitter image: courtesy of J. Edwards and Twitter

Among the new tools and websites generated by the research effort is bi-directional 
communication software. Mississippi State researchers filtered and geocoded images 
shared by Twitter users during Hurricane Sandy (such as the one on the left), and 
verified their locations with Google street-view (on the right).  They developed a 
software application that facilitates bi-directional communication between emergency 
managers and the public, and envision its usefulness in helping identify priority 
response areas in near real-time. 

Crowd sourcing.



“Know your audience” is important to successful messaging, yet this can be 
complicated when the same message (like a storm warning) is perceived differently by 
groups of individuals within the same community. 
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Researchers at Yale conducted a human segmentation analysis of Connecticut coastal 
residents living in ACOE Evac Zone A or B that grouped people into five categories 
based on their perception of risk among other factors. 
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Going back to the categories of people based on risk perception, the Yale study 
indicates that if you want people to pay attention to evacuation orders, have local fire 
or police (blue bars) issue them as they have the greatest likelihood of being listened to 
by all five groups of people. Note that after local fire and police, the Optimists and 
Reluctants will listen to local or state officials (yellow and gray bars); while the 
Constrained and Diehards rely more on the opinions of their friends and family (orange 
bars). 
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Photo: courtesy of N. Balcom

14



Researchers from SUNY documented experiences of disabled residents from Sandy-
affected areas. Key factors in their decisions to shelter in place and “ride it out” were 
concerns about accessibility to a new location, transportation, lack of confidence that 
wherever they went would be able to accommodate their needs, and a lack of real-
time updates on the status of various shelters.  

Americans with Disabilities Act addresses a civil rights issue and communities need to 
reach out to the disabled to include them into conversations on local storm 
preparation. Privacy issues must also be considered. 

((Note - In NYC, a federal class action lawsuit brought in 2011 resulted in a deal that calls for disaster centers to be upgraded to 
accommodate 120,000 disabled people by September 2017. 
(http://www.huffingtonpost.com/2014/10/02/nyc-disabilities-disasters-_n_5921714.html))

Photo: courtesy of Sharon Moran and William Peace

The needs of the disabled must be considered, with their participation – “nothing about us without us”
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Previous experience with coastal storms is another factor that had a strong influence 
on how people reacted to storm warnings for Sandy. Columbia researchers found that 
while the most important factor in a decision TO evacuate during Sandy was the 
family’s personal safety, the most important factor in a decision NOT to evacuate was 
previous experience. 

As shown by the top quote, SUNY researchers found that previous experience with 
Irene resulted in decisions to ignore the evacuation orders during Sandy. 

Carnegie Mellon researcher found that previous experience hinders or colors a person’s 
ability to conceptualize just how bad a storm can be. People can only imagine the worst 
storm they have ever experienced. 
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NCAR / UGA / GA Sea Grant

Photo: https://cdn.vox-
cdn.com/thumbor/dsVpbmJOiMw5gb8sC7R3qs3DfEU=/0x0:3000x2000/1310x873/cdn.
vox-cdn.com/uploads/chorus_image/image/56393525/839979032.0.jpg
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Photo: https://c1.staticflickr.com/5/4429/36015108554_09463ccee8_b.jpg
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An interesting question that arose from studies conducted by Cornell, Yale and Hofstra is –
whether or not state and federal requirements for flood-compliant homes in vulnerable coastal 
areas will have an affect on future evacuation behavior.  

Cornell researchers found through their surveys that some people felt that if their 
financial risk was minimized by having safer flood compliant homes, they would be 
MORE likely to leave. However, people participating in focus group discussions 
indicated that if their homes were safer, they would be less likely to evacuate during 
future storms. In other words, My home is safe now, why should I leave it?

Photo credit: Nancy Balcom, CT Sea Grant
FEMA, states and communities are working to require homes in vulnerable coastal areas be flood compliant. 
Ready.gov
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Evacuations orders or flood warnings are meaningless if people don’t know where they 
live, relative to the scope of those orders or warnings. 
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In 2013, NYC revised its hurricane evacuation zones and initiated a “Know Your Zone” 
campaign to help familiarize residents with these changes, with maps like the one 
shown. 
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The format of warnings also influenced the decisions people made. Researchers at both Rutgers 
and Cornell confirmed the ineffectiveness of the word voluntary, which seems to have a 
reverse effect on people’s decisions and actions related to evacuation. Very few people 
seriously consider evacuating if it is promoted as a voluntary measure. In contrast, the use of 
the word “mandatory” with evacuation orders gets people’s attention - even if the orders are 
considered unenforceable.  At Cornell, researchers found that compliance was likely to be 24X 
greater when the words “Mandatory Evacuation” were used. 

Credits: screenshot of NYC Mayor’s Office Tweet www.villagevoice.com
Galveston Evac sign: AP Photo boston.com
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Effect of mandatory evacuation orders = shadow evacs

Photos: traffic: http://media-
cdn.timesfreepress.com/img/photos/2016/10/06/1475812543_76967915-
46d678b33fb7484d93f968e61342ee4a_t1070_h1c4238b76f82939773c92b5a23e8eed
e147007e2.jpg

Katrina housing pic: Houston,TX.,9/1/2005--Thousands of hurricane Katrina survivors 
from New Orleans are bussed to refuge at a Red Cross shelter in the Houston 
Astrodome. FEMA photo/Andrea Booher

23

cdn.timesfreepress.com FEMA/A. Booher



The terminology used in storm warnings can play an important role in whether or not 
the risk conveyed is understood by the general population. Columbia researchers found 
that few people had any concept of what the term “storm surge” meant; some 
envisioned a tsunami. The new effort by the NOAA NWS to characterize storm surge as  
“height of the water above ground level” will hopefully help reduce this confusion by 
helping people people visualize better what is being conveyed in future storm surge 
warnings. 

12/1/2017 1:33 PM
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From 1990-2008, population density increased by 17% in Atlantic coastal counties (US 
Census Bureau 2010)
http://www.nhc.noaa.gov/surge/
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500 more people died in PR in September 2017 than in Sept 2016. However, official 
death toll for Maria still remains at 55 (government officials).

Photo:  
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Photo credit: Members of the South Carolina's Helicopter Aquatic Rescue Team (SC-
HART) perform rescue operations in Port Arthur, Texas, August 31, 2017.  The SC-HART 
team consists of a UH-60 Black Hawk helicopter from the South Carolina Army National 
Guard with four Soldiers who are partnered with three rescue swimmers from the State 
Task Force and provide hoist rescue capabilities.  Multiple states and agencies 
nationwide were called to assist citizens impacted by the epic amount of rainfall in 
Texas and Louisiana from Hurricane Harvey. (U.S. Air National Guard photo by Staff Sgt. 
Daniel J. Martinez)
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