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The C
one of U

ncertainty, a popular N
ational H

urricane C
enter (N

H
C

) graphic, 
com

m
unicates the possible deviations from

 the forecasted track of a tropical 
system

’s center. The deviations are determ
ined by using historical forecast errors 

from
 the previous five hurricane seasons, resulting in a cone that does not change in 

w
idth w

ith each N
H

C
 advisory. B

ecause this behavior does not reflect the variability 
of forecasting tropical cyclone tracks, the N

H
C

 is considering a redesign that 
integrates m

odel data w
ith each advisory, creating a cone that can expand and 

contract in w
idth. To investigate how

 clear this behavior is to the public, a focus 
group study involving 124 participants w

as conducted during the sum
m

er of 2022. 
These participants w

ere split up into four groups of 31 people w
ith one group using 

the current cone and three other groups using differing cone w
idths to analyze a 

storm
 sim

ulation. In this five-day sim
ulation, participants described their levels of 

concern at three locations as a fictional storm
 approached the U

.S. East C
oast. A

fter 
a qualitative analysis of these descriptions, the results suggest that people’s levels of 
concern for the storm

 w
ere not hindered by the im

plem
entation of various cone 

w
idths. A

dditionally, w
hen asked how

 the cone w
as constructed, every participant 

already believed that the cone w
as built using current w

eather inform
ation and 

m
odels. These conclusions suggest that, in their next redesign, the N

H
C

 could 
im

plem
ent a m

odel-dependent cone that properly com
m

unicates the variability of 
the track forecast to the public. 

This study’s findings suggest that im
plem

enting a m
odel-based cone that could 

vary in w
idth w

ould not significantly interfere w
ith participants’ concern levels, 

especially earlier in the storm
’s life. This pattern m

ay derive from
 the m

ajority of 
focus group participants believing that the current graphic w

as constructed w
ith m

odel 
data and real-tim

e observations. A
lthough incorrect, this assum

ption could be 
beneficial if a m

odel-based cone is introduced since view
ers already believe the cone 

changes sizes and, as dem
onstrated by nearly all focus group participants, they 

understand that the cone’s w
idth correlates to the uncertainty in the track forecast.

This study also found that, w
hile over a m

ajority of people know
 the cone’s 

purpose is to show
 the track of the eye of the storm

, several participants still used the 
cone’s perim

eter as a dem
arcation line to determ

ine their levels of concern. This 
behavior is dem

onstrated by the average concern score given by participants for 
location 3 using the w

ide cone variant. The pattern suggests that the cone itself has a 
correlation w

ith the storm
’s dam

age path, resulting in a reactionary-behavior change 
that does not alw

ays correlate to the situation’s actual danger (B
road et. al 2007).
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To assess the public’s perception of a m

odel-based cone, w
hich w

ould be able to 
change sizes (M

ajum
dar et. al 2010), three cones of various w

idths w
ere created. 

Participants in G
roup 1 w

ere exposed to the control condition: the N
H

C
 cone w

ith 
2022 size param

eters. G
roup 2 participants used a w

ide cone variation w
hich had a 

w
idth 1.5 tim

es that of the control condition; in contrast, G
roup 3 participants used a 

narrow
 cone variation w

hich had a w
idth 0.5 tim

es that of the current graphic. For all 
three groups, the size of the cone did not change during the five-day sim

ulation. 
G

roup 4 participants began the sim
ulation by using the w

ide variation on day 1, the 
control condition for days 2 and 3, and the narrow

 variation on days 4 and 5.

This study recruited citizens across the U
nited States, w

ith an em
phasis on the 

Southeastern U
S coastline, to participate in a study on the cone of uncertainty and 

how
 m

odified cones w
ould im

pact participant’s intuition on a hypothetical tropical 
cyclone event. A

n online survey w
as conducted in late-M

ay to early-June of 2022 to 
w

hich 895 people responded to. O
ut of this respondent pool, 124 people w

ere chosen 
to participate in 
focus groups in m

id-June 
through m

id-July. These 
groups w

ere broken up 
into 4 sub-groups w

ith 4 
different cone variations 
(current/control, w

ide, 
narrow

, and m
ixed).

The study intended to 
sam

ple a diverse racial 
group across different 
socioeconom

ic 
backgrounds. H

ow
ever, 

the result w
as a skew

ed 
dem

ographic sam
ple, 

w
ith 89.5%

 identifying 
as W

hite or C
aucasuion; 

3.2%
 identifying as 

A
frican A

m
erican or B

lack; 3.2%
 identifying as B

iracial; 2.4%
 identifying as 

H
ispanic or Latino or Latina; and 1.6%

 identifying as A
m

erican Indian, A
laska 

N
ative, or N

ative A
m

erican. A
dditionally, 33.1%

 of participants indicated having a 
federal incom

e tax rate of 10-12%
, 58.9%

 indicated a tax rate of 22-24%
, and 8.9%

 
indicated a tax rate of 32-37%

. Lastly, the educational result show
ed that 3.2%

 
identified as having a high school diplom

a or equivalent; 16.9%
 identified as having 

an associate degree, som
e college, or trade school; 79.0%

 identified as having at 
least a 4-year bachelor degree/equivalent or higher. W

hile stratified sam
pling w

as 
used to attem

pt to achieve m
ore diverse opinions, the highly skew

ed dem
ographics 

are the result of a low
 com

m
itm

ent rate am
ong m

inority groups.

G
roup 1 
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urrent/C

ontrol)

Figure II.
Focus group participants w

ere placed into four groups w
here they utilized either the current cone, a w

ide 
variation, a narrow

 variation, or a m
ixed variation during a five day storm

 sim
ulation.

The cone w
idth, the independent variable, w

as isolated as one of tw
o graphical 

elem
ent that changed betw

een the groups and each day of the sim
ulation. The other 

elem
ent that changed w

as the location of the w
atches and w

arnings for days 4 and 5 
w

hich expanded based on the variance in the track forecast for each group.
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68 w
as the calculated m

inim
um

 respondent threshold to m
ake statew

ide 
conclusions w

here a population is above one m
illion; South C

arolina, 
Florida, and Louisiana achieved this threshold.

Figure I.

Figure III.

This series of barplots show
 the average level of 

concern am
ong focus group participants 

separated by the cone type that w
as im

plem
ented 

in the sim
ulation. The concern score, w

hich is not 
on a scale, w

as calculated using a qualitative 
analysis that gave a score based on past and 

future expressions given by each individual. A 
low

 score expresses m
inim

al concern w
hile a 

high score expresses m
axim

al concern.




