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NASA SpoNASA Spots a Rarts a Rare Cloud Cap Aboe Cloud Cap Abovve a Wildfire a Wildfiree
A Montana fire built its own stormlike cloud, giving scientists a close look at smoke,
heat, and weather.

A wildfire smoke cloud rises into the sky with a thin white cap cloud above it.

NNASA scientists flying over a Montana wild-

fire saw something rare: a smooth, thin
cloud sitting like a cap on top of a huge smoke-
filled cloud. According to NASA Earth Observato-
ry, the cloud appeared on August 11 above the
Sand Creek fire during a research flight in sum-
mer 2026.

The cap cloud is called a pileus cloud, a short-
lived cloud that forms above a powerful rising
column of air. Pileus comes from a Latin word for
“cap.” The larger cloud underneath was a py-
rocumulus cloud, meaning a cloud made when
fire-heated air rises and carries smoke and water
vapor upward. Water vapor is water in gas form.

The fire supplied the heat. Hot air from the wild-
fire rose quickly, creating an updraft, or a fast
column of rising air. That updraft pushed into a
moist layer of air above it. When moist air is
forced higher, it cools. As it cools, its water va-
por condenses, meaning it changes from gas into
tiny droplets or ice crystals. Those droplets or
crystals became the thin pileus cloud.

NASA compared the process to air being forced
up over a mountain. In this case, the rising fire
cloud acted like the mountain. That is an impor-

tant idea in Earth science: air does not have to
rise only because of landforms. Heat can also lift
air and help build clouds.

The flight was part of NASA’s INSPYRE project, a
research campaign studying smoke and fire-
made clouds. Scientists used a high-flying re-
search aircraft to look at the fire and the cloud
from above. One instrument collected images in
natural color. Another used shortwave infrared

light, a kind of light humans cannot see but in-
struments can use to detect heat and burned ar-
eas. Radar instruments, which send signals and
read what bounces back, studied the structure
of the cloud.

The pileus cloud did not last long. NASA said
pileus clouds often survive only a few minutes
before the growing cloud below overtakes them.
During this flight, scientists gathered images
about every 30 minutes, and the pileus showed
clearly in just one scene. That brief timing is part
of what made the observation useful.

This matters because wildfires do more than
burn land. Large fires can push smoke high into
the atmosphere and help create their own
weather-like clouds. Scientists want to under-

Middle school · Tuesday, September 29, 2026 · Teacher copy · © 2026 3andB Inc.

1/7



stand how heat, wind, moisture, smoke, and
clouds work together. That can help them study
fire behavior and the movement of smoke.

For a middle school science class, this story con-
nects several topics that often seem separate.
Heat transfer explains why hot air rises. The wa-
ter cycle explains how water vapor becomes
cloud droplets. Weather science explains con-

vection, the movement of warm air rising and
cooler air sinking. Earth systems science asks

how land, air, water, and living things affect one
another.

The scene over the Sand Creek fire was unusual,
but the basic science is familiar. Warm air rises.
Moist air cools as it rises. Clouds form when wa-
ter vapor condenses. What made this case spe-
cial was the wildfire’s power, the short-lived
cloud cap, and the chance for scientists to catch
the process with several kinds of instruments at
once.

Written from reporting by NASA.

THI NK  I T  T H RTHI NK  I T  T H RO UGHOUGH

1.1. When scientists study a dangWhen scientists study a dangererous eous evvent likent like a wildfire a wildfire, what benee, what benefits and limits come frfits and limits come fromom
observing it frobserving it from airom aircrcraft instaft instead oead of only frf only from the grom the ground?ound?

A strA strong answer:ong answer: A strong answer should weigh safety, wider views, special instruments, cost, timing, and what
aircraft might miss near the surface.

2.2. Should rShould rarare ee evvents likents like this pileus cloud change this pileus cloud change hoe how people think about wildfirw people think about wildfires, or ares, or are thee theyy
mainly usemainly useful fful for scientistsor scientists? De? Deffend yend your view.our view.

A strA strong answer:ong answer: A strong answer should connect the rare cloud to broader ideas about smoke, weather, fire
behavior, and public understanding.

3.3. HoHow does this stw does this story shoory show that Earth sw that Earth syyststems arems are connecte connected red rather than separather than separatate subjectse subjects??

A strA strong answer:ong answer: A strong answer should explain links among heat, air movement, water vapor, clouds, wildfire,
smoke, and scientific observation.
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NASA SpoNASA Spots a Rarts a Rare Cloud Cap Aboe Cloud Cap Abovve a Wildfire a Wildfiree

ATMOSPHERE CONDENSES CONVECTION INFRARED

INSTRUMENT MOISTURE PILEUS RADAR UPDRAFT

WILDFIRE
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NASA SpoNASA Spots a Rarts a Rare Cloud Cap Aboe Cloud Cap Abovve a Wildfire a Wildfiree

ACROSS

11 Uncontrolled blaze spreading through
forests or grasslands

66 Rapidly rising column of air

77 Scientific tool for measuring or observing

99 Process where warm air rises and cool
air sinks

1010 Turns from gas into tiny liquid bits or ice
as it cools

DOWN

22 Invisible kind of light used to detect heat

33 Blanket of gases around Earth

44 Signal system that finds objects from
returning waves

55 Water found in air or other materials

88 Smooth, thin cloud above a growing
storm cloud
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NASA SpoNASA Spots a Rarts a Rare Cloud Cap Aboe Cloud Cap Abovve a Wildfire a Wildfiree
— answer key

ATMOSPHERE CONDENSES CONVECTION INFRARED

INSTRUMENT MOISTURE PILEUS RADAR UPDRAFT

WILDFIRE
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L D E I F A J N R R W R R H L C M Y

Y A C O N D E N S E S O R P N R R N

N R T P D R O D N S D R A C H U C E

A E I M T T N E H F S S R N E I M N

R U O T O H R E X N I D R T O E C I

N C N D N S E U O T H N E I O A S I

S A T S A L P O T P D O E D S Y C O

L A O U T E R H S E C F E L Y F D D

Q P E P I T A I E T V I N R H A D S

E D A W I L D F I R E A T N S I M W

H U N I N S T R U M E N T E U R T E
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NASA SpoNASA Spots a Rarts a Rare Cloud Cap Aboe Cloud Cap Abovve a Wildfire a Wildfiree
— answer key

ACROSS

11 Uncontrolled blaze spreading through
forests or grasslands

66 Rapidly rising column of air

77 Scientific tool for measuring or observing

99 Process where warm air rises and cool
air sinks

1010 Turns from gas into tiny liquid bits or ice
as it cools

DOWN

22 Invisible kind of light used to detect heat

33 Blanket of gases around Earth

44 Signal system that finds objects from
returning waves

55 Water found in air or other materials

88 Smooth, thin cloud above a growing
storm cloud
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WherWhere this came fre this came fromom

This article was written for 3andB from the reporting below. It is not a reprint — the
wording is ours and the facts are theirs.

NASANASA
“Fire Cloud with a Pileus on Top”

Tuesday, September 29, 2026

Tuesday, September 29, 2026

https://science.nasa.gov/earth/earth-observatory/fire-cloud-with-a-pileus-on-top/

W HAW HAT  I S  I N  T H IS  PT  I S  I N  T H IS  PAACK ETCK ET

The article with a note on each question, a word search, a crossword, and the answer key
to both.

C O PC OPY I NG AND RY I NG AND REUSEEUSE

Free to print, copy and hand out for classroom use. Please keep this page with the packet,
so the next teacher can see where the story came from.

MorMore where where this came fre this came fromom

If this short lesson worked for your class, our full workbooks go further with the same
care:

• Complete units with student and teacher editions
• Worked solutions for every exercise
• Standards-aligned, classroom-tested, print-ready

See the full lessons at 3andB.comSee the full lessons at 3andB.com

© 2026 3andB Inc.
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