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Bootleg fire spawned tornado, expert says

W The fire fueled a tornado on July 18, a day of extreme fire behavior at the blaze that has burned more than 413,000 acres

By Joe Siess
(Klamath Falls) Herald and News

On July 18, the Bootleg Fire
generated what appeared to be a
flaming tornado, sweeping skyward
from the trees and into the towering
thunderheads above.

Officials confirmed Monday, July
26, that it was an actual tornado,
fueled by the fire itself.

According to Bruno Rodriguez,
an incident meteorologist assigned
to the Bootleg, the phenomenon
occurred on the southeast side of
the blaze on a day of extreme fire
behavior. Rodriguez said that day
the fire generated pyrocumulus or
pyrocumulonimbus clouds that rose
higher than 30,000 feet into the
stratosphere — roughly the altitude
where most commercial airplanes
fly.

Those massive clouds, in combi-
nation with intense heat generated
by the fire on the ground, intensified
an updraft, according to Rodriguez.
That in turn pulled and rotated air
up from the surface to the base of
the fire-produced clouds — creating
a literal tornado.

The Bootleg tornado was far
beyond the more common fire whirl
phenomenon, Rodriguez said.

Fire whirls are smaller, surface-
based vortices. But Rodriguez said
the Bootleg tornado and others
like it “are essentially the same as
a regular tornado” — but with the
added element of fire.

The tornado is not actually made
of fire, Rodriguez clarified, but
flames from the trees and other
vegetation swirls around in wind

“Prior to last year, there had
only been two well-documented
tornado-strength vortices
generated by fires. A decade
ago, we could not have even
imagined this. But here we are.”

— Neil Lareau, professor
of atmospheric science,
University of Nevada

generated by the tornado.

Ryan Sandler, a meteorologist
at the National Weather Service
in Medford, explained that while
the fire tornado generated by the
Bootleg Fire is in fact, a tornado, the
National Weather Service is cur-
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The Bootleg fire burning on July 23, 2021. The fire, started by light-
ning in early July, has burned about 413,000 acres.

rently unsure how to categorize it.
While a traditional tornado often
travels for many miles and can also
be miles wide, a fire tornado relies
on the updraft created by the fire
and the cumulus clouds above to
form and draw energy, Sandler said.
Given those constraints, a typical
fire tornado can only travel a few
miles at most, and is therefore not
a threat to human life if it occurs
in a relatively remote area like the
Fremont-Winema National Forest.
Once the fire tornado gets too
far away from the heat of the fire
it starts to lose force and its shape,
Sandler said.
“If they don’t have the heat from
the fire, then they don’t have the up-
draft. Without the updratft, it would

weaken very quickly,” he said.

Sandler added that the reason
the NWS did not issue a tornado
warning is because the fire tornado
is essentially chained to the heat
from the fire and the cumulus
clouds above.

Neil Lareau, a professor of atmo-
spheric science at the University
of Nevada, said he speculates the
Bootleg tornado’s strength to be

& akin to an EF2-type tornado. EF2
i tornadoes are characterized by wind

speeds between 111 and 135 miles

| per hour. Evidence on the ground,

such as extensive tree damage and
scouring of road surface and soil, are
indicative of winds of that magni-
tude.

“Prior to last year, there had only
been two well-documented tornado
strength vortices generated by
fires,” Lareau said. “A decade ago,
we could not have even imagined
this. But here we are.”

Lareau, who is currently working
on a National Science Foundation
funded project focused on fire-
generated tornadoes, said studying
these kinds of events is increasing
in importance.

The project, Lareau said, was mo-
tivated by confirmed fire tornadoes
amid the massive wildfires of 2020.

“But every time a new tornado
happens, we will work to under-
stand the physics of what is going
on, and build up a case library to
identify when a fire is getting close
to producing these sorts of things,”
he said.

The study of fire tornadoes is
“really a frontier of science,” Lareau

said, and the objective of his re-
search is to understand which fires
will produce tornadoes and when,
and to identify the signals of when
one of these events will happen.

That information is important to
helping stop the spread of these ma-
jor wildfires, and giving fire crews
as much information as possible
in order to stay safe and protect
nearby communities.

David Blunck, associate professor
of mechanical engineering at Or-
egon State University, said although
there hasn’t been much research
on the topic, he absolutely suspects
that fire-produced tornadoes can
create larger embers and send them
sailing much farther distances
through the air — possibly starting
new fires.

The wind that sends embers
sailing through the sky can either
be from the atmosphere or pro-
duced by the fire itself — as has
been witnessed with the Bootleg.
Lareau said that climate change is
absolutely a factor for the increase
in fire tornadoes, and is essentially
the “backdrop,” or “the changing
baseline in which these (events) are
embedded,” he said.

Hotter, drier conditions, and a
prolonged fire season goes hand in
hand with the larger, more intense
wildfires and extreme fire behavior
becoming more and more common,
Lareau added.

“By and large it is a rare phe-
nomenon,” Rodriguez said. “It is
observed on a semi-regular basis by
now on those extremely large fires
we get.”
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