
16 WEATHERWISE   ■   JANUARY / FEBRUARY 2010

EM
ILY

 LA
ID

LA
W THE CONTROVERSY

OVER
OUTDOOR
WARNING

SIRENS

A new memorial chapel will take the place of the shelter where four scouts died at the Little Sioux Scout Ranch.
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THE CONTROVERSY
OVER

OUTDOOR
WARNING

SIRENS
by Emily Laidlaw

O
n the evening of June 11, 2008, more than 100 Boy Scouts, teen-
age staff, and adult leaders were scattered around the wooded 
grounds of the Little Sioux Scout Ranch near Little Sioux, Iowa. 
Halfway through a weeklong leadership training program, the 
scouts had just finished eating a spaghetti dinner, and many were 

lingering near the camp’s north and south cabins, designated as storm shelters, 
due to inclement weather. Nathan Dean, the camp’s live-in ranger, was using 
the Internet to carefully monitor the weather from his house near the ranch’s 
entrance and was corresponding with Dr. Dennis Crabb, a scoutmaster stationed 
inside the camp’s headquarters one-half mile away.  

Around 6:15 p.m., the pair received word via the camp’s NOAA weather 
radio that a severe thunderstorm warning had been issued for their area. A 
few minutes later, Dean received a call from his father-in-law saying there was 
reported rotation near the town of Little Sioux, 5 miles to the southwest. Dean 
hurried outside to assess the situation, and, although he could only see what 
appeared to be a large, gray wall of rain, immediately radioed Crabb and told 
him to get the kids inside the cabins. Crabb sounded the camp’s single siren, an 
aluminum 1950s civil defense–era relic that he had purchased, refurbished, and 
given the ranch as a gift only 2 months earlier.

During the next 90 seconds, the Boy Scouts, who had completed a siren drill 
just the night before, scrambled into the two cabins, taking cover under tables 
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and near the cabins’ fireplaces. At 6:38 p.m., the 
tornado hit, taking the camp’s power with it. Pow-
erful EF3 winds of up to 165 mph roared through 
the camp, demolishing the north shelter where 
approximately half of the scouts were huddled. Four 
boys in the shelter died—a devastating loss for the 
tight-knit Mid-America Council troop. However, 
those involved with the disaster say the number 
of fatalities could have been much higher without 
the siren.

“It probably saved some lives,” said Denny 
Deters, reservation director for the ranch. “Even 
that 90 seconds gave them enough warning to get 
into places where there was some safety involved.”

Crabb agreed. “We would have lost a lot more 
than just four kids if we hadn’t had the siren there,” 
he said. 

The Little Sioux Scout Ranch tornado is a text-
book example of how outdoor warning sirens should 
be utilized—in conjunction with comprehensive 
preparedness and weather awareness, as part of 

a warning  net-
work of multiple 
i n f o r m a t i o n 
sources. But 
sirens don’t 
always work as 
intended. Siren, 
Wisconsin, for 
example, was 
hit by an EF3 
tornado on June 
18, 2001. Unbe-
knownst to most 
residents, the 
town’s siren sys-
tem had been 
disabled by a lightning strike the previous month. 
Accustomed to relying on sirens, many residents 
expected them to sound when the tornado was 
imminent. The sirens did not go off, and three 
people died. 

Powerful EF3 
winds of up to 

165 mph roared 
through the camp, 

demolishing the 
north shelter where 
approximately half 
of the scouts were 

huddled
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Scientific literature highlights a number of pit-
falls of using sirens, including unrealistic societal 
dependence on them, desensitization towards them, 
sound-limiting geographic factors such as wind 
direction and varying topography, ineffectiveness in 
elderly and hearing impaired populations, and the 
fact that sirens are designed to be heard only in out-
door settings, such as at picnics or baseball games. 
In addition, there is no standardized policy for how 
or when communities activate sirens, meaning that 
a person from Nebraska who normally hears sirens 
and heads to her basement to seek shelter from a tor-
nado might visit Washington’s coast and not realize 

that the same 
siren tone 
now means a 
tsunami may 
be approach-
ing and that 
she should 
seek higher 
ground. Simi-

larly, a person from Colorado who assumes that a 
siren indicates a need to seek higher ground due to 
flash flooding might head outside into the path of 
a tornado in Tennessee. In Virginia, a siren might 
mean straight-line winds of 80 mph are imminent, 
while in a small town in Kansas, the siren could 
simply mean it is time for lunch.

Even the phrase “outdoor warning sirens” some-
times evokes controversy.

“Calling them ‘outdoor warning sirens’ is con-
fusing to people,” said Mark Widner, emergency 
preparedness manager for the city of Independence, 
Missouri. “There isn’t a person alive who doesn’t 
expect to hear them in their house.”

Sirens aren’t as glamorous or intriguing as new 
e-mail and cell phone alert systems, and they’re 
expensive. One siren can cost anywhere from 
$10,000 to $50,000, depending on its specifications. 
Many new residential developments consider sirens 
an eyesore and mandate that they must meet a vari-
ety of aesthetic requirements before being installed, 
which only increases the cost. All of this can cause 

“We would have lost 
a lost more than just 
four kids if we hadn’t 
had the siren there”
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National Weather Service radar images of the EF3 tornado that hit Little Sioux Scout Ranch.
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“[t]here is no standardized policy for how or when 
communities activate sirens”

A make-shift memorial sits in the place of the destroyed shelter where four scouts died at Little Sioux Scout Ranch.

Pieces of the scouts’ tents littered the trees after an EF3 tornado struck Little Sioux Scout Ranch.
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community officials to stop short of installing siren 
systems, even after a disaster.

On May 13, 1980, a vicious tornado struck the 
town of Kalamazoo, Michigan, killing 5 people, 
injuring 79 others, and leaving 1,200 bewildered res-
idents homeless. A post-event survey by University 
of Georgia researcher Thom-
as Hodler found that sirens 
in the area sounded, effec-
tively warning two-thirds of 
the affected population.1 In 
the storm’s aftermath, offi-
cials estimated that only 17 
percent of the city’s residents 
could typically hear existing 
sirens, but a $150,000 request 
for better siren coverage had 
been rejected.

“[Sirens] are kind of like 
this stepchild that you have 
to have but you don’t want,” said Brian Cates, gen-
eral manager of Blue Valley Public Safety in Grain 
Valley, Missouri, which sells sirens and more com-
plex hazard warning and deterrent systems. “I think 
a lot of emergency managers appreciate what sirens 
can do, but they have got a black eye.”

One thing that may have given them their 
less-than-perfect reputation, Cates said, is the fact 
that siren systems in the past were less reliable 
than today’s technology. Mass outdoor warning 
siren systems in the United States date back to 
the early 1950s when the federal government cre-
ated the Federal Civil Defense Administration in 
response to perceived nuclear threats from commu-
nist Soviet Union and China. Build-
ing on the model of air raid siren 
systems in Europe during World War 
II, the administration installed siren 
systems in communities across the 
country and conducted public aware-
ness campaigns to ensure the public 
would know to take cover when the 
sirens sounded. Exactly when sirens 
began being used for weather warn-
ings is somewhat unclear, but by the 
early 1960s, they were being used fairly 
regularly to warn residents of impend-
ing tornadoes. 

Early sirens were mechanical, using 
one or more motors to generate sound 
by cutting up air. The majority of these 
mostly yellow sirens rotated, distribut-
ing continuously moving sound. The 
sirens could only generate one or two 

tones, making them fairly ineffective for warning a 
population about multiple hazard types. Electronic 
sirens, then, developed out of the need to dissemi-
nate more complex warnings for a variety of threats. 
These sirens are typically omnidirectional, meaning 
that their sounds can be heard in all directions at 

once. Essentially large speaker 
systems, electronic sirens can 
produce an infinite number 
of tones and play prerecorded 
messages that provide instruc-
tions to the public, and are 
capable of having a live per-
son talk over them during a 
warning event. 

Both types of sirens are used 
today, and both have their 
own pros, cons, and intended 
uses, Cates said. Mechanical 
sirens remain simpler and less 

expensive than their electronic counterparts, which 
allow some of them to function for as long as 60 
years. But they are still limited by their ability to 
produce only one or two distinct tones. Electronic 
sirens, on the other hand, have a shorter life span of 
15 to 20 years due to the complicated nature of their 
components. But they remain popular because of 
their ability to produce multiple sounds and deliver 
specific alert messages, rendering them useful for 
any hazard that might arise.

For towns prone to one or two threat types or 
those that need a higher concentration of sirens to 
warn residents in a wide geographic area, mechani-
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“[Sirens]are
kind of like this

stepchild that you
have to have but
you don’t want”

The siren at Little Sioux Scout Ranch before and after it was refurbished.
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cal sirens often work best. For towns that experi-
ence multiple threats, such as regular flash floods 
but occasionally a tornado, Cates prefers electronic 
sirens. Electronic sirens also work well for industrial 
facilities, military complexes, and public, outdoor 
venues where the dissemination of detailed infor-
mation is preferred. 

Cates recommends electronic sirens for flood or 
tsunami situations, particularly in popular vacation 
areas where the majority of tourists may not be 
familiar with those types of weather events or the 
necessary precautions associated with them. 

“If you’re talking about a flooding threat, besides 
just warning people, you really need to tell them, 
‘Water’s rising. You need to seek higher ground,’” 
Cates said.

An electronic siren system might have helped 
save lives in the September 30, 2009, American 
Samoa tsunami that claimed at least 119 lives. In 
fact, the National Weather Service has formed a 
team to conduct a service assessment to determine, in 
part, what benefits sirens might provide for the 
small U.S. territory that currently does not have 
any sirens.

And despite the perception that they are old 
technology, sirens continue to evolve. In the past, 
an emergency manager would activate a siren and 
merely hope that the signal went out and the 
siren sounded. Today siren systems involve two-way 
communication, allowing emergency managers to 
“talk” to their sirens, receiving live updates from 
any siren they choose, as well as confirmation that 
sirens have sounded as planned. Siren systems 
can now be zoned according to location, better 
enabling them to take advantage of the National 
Weather Service’s polygon warning system that 
disseminates warnings to specific locations rather 
than to an entire county. Modern sirens also have 
battery-backup capability, which allows them to 
continue sounding in the event of a power failure. 
Even solar-powered sirens are available and reliable 
in certain locations. And sirens have an advantage 
that Cates says no other advanced warning system 
currently has—the ability for a community to own 
and control the entire system.

“Sirens, in general, are the only device that the 
city or county owns from start to finish and can 
control from start to finish,” Cates said. 

Sirens can provide warning for major events like the tsunami that damaged Pago Pago Harbor in American Samoa on September 29, 2009.
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“[d]espite the perception that they are old technology, 
sirens continue to evolve”

A Federal Signal Corp. siren in the midst of a town damaged by a tornado.

Different types of Federal Signal outdoor warning sirens.
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With other warning systems, a community must 
rely on another organization’s phone lines or infra-
structure, which may not always be reliable or effi-
cient. Bandwidth limitations or carrier restrictions 
can also cause phone, text, or e-mail warning sys-
tems not to work as intended, meaning that a warn-
ing might arrive late or not at all. Other warning 
systems must also rely on the personal responsibility 
of individual members of the public, and that is 
often where the biggest challenges 
arise. The fact that one technol-
ogy might be more effective than 
another does not mean people are 
using or will use it.

Sirens, frequently cited in 
warning research literature as the 
second most common source of 
weather warning information for 
the general public, are a passive 
warning method. The average per-
son can have no television, radio, 
or phone service, and be complete-
ly unaware of a severe weather 
threat and yet still be warned when a severe weather 
threat is imminent. All other technologies require 
some sort of action by the end user, even if a person 
receives the necessary equipment for free.

A large percentage of emergency managers and 
meteorologists, for example, maintain that the 
average person would be better served by receiving 
severe weather warnings from a NOAA weather 
radio rather than a siren. First, weather radios are 

designed to be heard indoors. Second, they appear 
to be more cost effective than sirens, ranging in 
price from approximately $30 to $110. 

“Sirens are less effective and less dependable 
than a weather radio, and they’re late,” said Paul 
Johnson, director of the Douglas County (Nebras-
ka) Emergency Management Agency. “You’ve got 
something that’s less effective, it’s late, and the cost 
has a legacy to it every single year,” he said.

However, the owner of a weather radio must 
actively and accurately program it, or enlist some-
one else to program it, and keep the radio on at 
all times. And even if the radio is on and sounds 
to wake the person up in the middle of the night, 
a person must clearly hear and interpret the alert 
information that is being conveyed. In addition, 
nearly all research studies to date have found that, 
on average, only 2 to 5 percent of the general public 
uses weather radios or even knows what one is.2 

Upon hearing a siren or weather radio—or 
information from any other warning source for 
that matter—a person must go through a process of 
warning response, characterized in the early 1990s 
by researchers Michael Lindell and Ronald Perry. 
This four-stage process involves identifying whether 
a threat exists, assessing whether protection is 
needed, identifying avenues for risk reduction, and 
taking protective action. But the stakes for sirens 
are higher because people expect to hear them, 
said both Johnson and Doug Ahlberg, director of 
the Lancaster County (Nebraska) Department of 
Emergency Management.

“People become so dependent 
on them,” Ahlberg said of sirens. 
“People complain about not hear-
ing them in their basements.”

Both Johnson and Ahlberg say 
they continue to install sirens in 
their communities as much because 
of the public’s expectations as 
their potential effectiveness. And 
those expectations present com-
plex challenges, given the poten-
tial limitations of sirens. Research 
by Walker Ashley and colleagues 
at Northern Illinois University, 

for example, pointed out that siren systems are less 
effective during nocturnal tornadoes, which they 
found were 2.5 times more likely to cause fatalities 
than tornadoes occurring during daylight hours.3 

However, research by Mary Hayden and colleagues 
at the National Center for Atmospheric Research 
(NCAR) and the University of Colorado at Colo-
rado Springs showed that respondents in Austin, 
Texas, preferred sirens as the primary warning source 
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“[E]ven our
6-year-old

knows what
the siren
means”

An outdoor warning siren near Denver International Airport.
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for flooding in the middle of the night. Denver resi-
dents preferred sirens at all times of day.  

And public sentiment is hard to ignore. Sirens 
have become an integral part of the culture for 
anyone who has lived around them.

“Even our 6-year-old knows what the siren means 
and what to do when it goes off,” said Josh Harris, a 
Sylvania, Alabama, resident whose house was heav-
ily damaged in an April 2009 EF3 tornado while he 
and his two children sought shelter in it.

And that mean sirens will likely continue to be 
around for a long, long time. 

“We will always have them,” said Widner. 
“We will always use them. People will always 
expect them.”

The greater challenge, then, falls to a commu-
nity of integrated meteorology and social science 
researchers to better understand how people make 
decisions during warnings, whether forecasts for 
weather threats are communicated effectively, how 
people perceive and interpret that information, and 
how emergency managers and other community 
officials can better use tools, such as outdoor warn-
ing sirens, to save lives.

 As Ashely and colleagues wrote at the conclu-
sion of their 2008 study on vulnerability to noc-
turnal tornadoes, “We must begin to stare down 
these questions and not sidestep them with the 
assumption that ‘technology’ will deliver complete 
and successful mitigation against these events in 
the future.”4                                                      W  

EMILY LAIDLAW is an associate scientist for the Societal 
Impacts Program at the National Center for Atmospheric 
Research in Boulder, Colorado.
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An outdoor warning siren using solar power.
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