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WHAT IS A
TORNADO? A
WHIRLING,
TWIRLING STORM

I m a g i n e  a  g i a n t ,
i nv i s ib le  vacuum
cleaner  that  reaches
from the clouds  down
to the ground, spinning
faster than any car on
a  racetrack.  That’s
b a s i c a l l y  w h a t  a
tornado is – a violently
rotating  column of  air
that  touches  both  the
earth  and  a  s torm
c l o u d  a b o v e .  F o r
curious  young  minds,
the  big  question  is:

how  do  tornadoes
form  fo r  k ids  t o
understand?  Let’s
b r e a k  d o w n  t h i s
amaz ing  weather
mystery  step by step,
using simple ideas and
fun comparisons.
Tornadoes are nature’s
wildest  whirlwinds.
They can tear through
towns,  lift  cars,  and
even  peel  the  roofs  off
houses. But they don’t
j u s t  p o p  o u t  o f
nowhere.  They  start
i n s i d e  h u g e
thunderstorms,  the
kind  that  rumble  and
flash  with  lightning.
Understanding  how
those spinning funnels
appear is like following
a recipe – you need the
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right ingredients mixed
in just the right way.
Before we dive into the
details, remember this:
tornadoes are powerful
a n d  d a n g e r o u s .
Sc ien t i s t s  ca l l ed
meteorologists  study
them  to  keep  people
safe.  But  learning
about them from a safe
d i s tance  i s  super
exciting.  So,  let’s  put
on  our  science  hats
and discover the secret
life of a tornado.

THE PERFECT
STORM: WHAT
TORNADOES NEED
TO FORM

Think of a tornado as a
spinning top. To get it
going, you need to give
it  a  good twist.  For  a
tornado  to  form,  a
thunderstorm  needs
three  special  things:
warm, moist air near
the ground; cool, dry
a i r  a b o v e ;  a n d  a

change in  wind speed
and direction as you go
higher  up.  This  last
part  is  called  wind
shear.
When warm air rises, it
h i ts  the  cooler  a i r
above.  That  collision
can  create  a  big,  tall
storm  cloud  called  a
cumulonimbus. Inside
this  cloud,  powerful
updrafts  (air  rushing
u p w a r d )  a n d
downdrafts (air sinking
downward)  start  to
churn.  Now,  i f  the
winds  h igh  up  are
blowing  faster  than
winds near the ground,
o r  i f  t h e y  s w i t c h
directions,  that  makes
the  rising  air  start  to
roll horizontally. Picture
a  g iant  ro l l ing  p in
made  of  air,  spinning
sideways  through  the
sky.
This spinning roll of air
is  the  first  hint  of  a
tornado.  But  it  needs
one  more  thing:  the
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powerful updraft of the
thunderstorm must tilt
that rolling air upright.
Once the rolling tube of
air  gets  tipped  on  its
end,  i t  becomes  a
ver t i ca l  sp inn ing
column  ins ide  the
storm.  That  spinning
column  is  ca l led  a
mesocyclone.  And
that’s  the engine that
can  later  produce  a
tornado.
So ,  to  answer  the
ques t i on  how  do
tornadoes  form  for
kids  remember  the
three  ingredients:
warm wet air near the
ground,  cool  dry  air
above, and winds that
c h a n g e  s p e e d  o r
direction  with  height.
Put them together in a
big  thunderstorm,  and
you get a recipe for a
twister.

Where Do
Most
Tornadoe
s
Happen?
Tornadoes  can  occur
on  every  continent
except  Antarctica.  But
the United States gets
more  than  any  other
country – about 1,200
each  year!  Most  of
these  happen  in  a  flat
area  in  the  middle  of
the  country  cal led
Tornado  Alley.  This
region includes parts of
Texas,  Oklahoma,
Kansas, Nebraska, and
South  Dakota.  Why
there?  Because  it’s  a
perfect  meeting  place
for  warm,  humid  air
from the Gulf of Mexico
and cool,  dry air from
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the  Rocky  Mountains.
When those air masses
collide,  they  whip  up
the  perfect  conditions
for tornadoes.
Even if you don’t live in
T o r n a d o  A l l e y ,
tornadoes  can  sti l l
form almost anywhere.
In  Europe,  Australia,
and  parts  of  South
Amer i ca ,  sma l le r
tornadoes happen too.
K n o w i n g  h o w  d o
tornadoes  form  for
kids around the world
helps  everyone  stay
aware  and  prepared.

STEP-BY-STEP:
FROM CLOUD TO
FUNNEL

Let’s walk through the
exact steps inside the
thunderstorm.  Imagine
you are a tiny raindrop
r id ing  an  updraft .
Here’s what you would
see:

A big1.
thunderstorm

grows. Warm air
rises and cools,
forming fluffy
anvil-shaped
clouds. Rain and
hail start falling
inside.
Wind shear2.
starts the spin.
High-altitude
winds scream
east at 100 mph,
while ground-
level winds are
much slower.
This difference
makes a
sideways
spinning tube of
air a few miles
wide.
The updraft3.
tilts the spin.
The rising air
inside the storm
lifts one end of
that sideways
spin, turning it
upright. Now
there’s a huge,
rotating updraft
called a
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mesocyclone –
like a slow, giant
tornado inside
the cloud.
A wall cloud4.
lowers. As the
mesocyclone
strengthens, a
part of the cloud
base starts to
sink. This
rotating lowering
is called a wall
cloud. It looks
like a big, dark
pancake hanging
from the storm.
The funnel5.
drops. If the wall
cloud keeps
rotating and the
updraft gets
stronger, a
narrow, spinning
column of air
extends
downward. This
is the funnel
cloud. It’s not
yet a tornado
because it hasn’t
touched the

ground.
Touchdown!6.
When the funnel
cloud reaches
the earth, it
becomes a
tornado. Now it
can pick up dust,
dirt, and
anything else in
its path. The
spinning column
becomes visible
because of the
debris and
moisture
condensing
inside.

That is the classic way
how  do  tornadoes
form  fo r  k ids  t o
imagine: it starts as a
sideways  roll,  gets
tipped  up,  and  then
stretches  down  like  a
finger from the sky.

WHY DO
TORNADOES SPIN
SO FAST?

Have  you  ever  spun
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around in a chair  and
then  stopped,  feeling
dizzy? A tornado spins
because  of  something
called  conservation
o f  a n g u l a r
momentum .  That
sounds  fancy,  but  it’s
s i m p l e :  w h e n
something  spinning
gets  smaller,  it  spins
faster. Think of an ice
skater. When they pull
their arms in, they spin
f a s t e r .  T h e  s a m e
happens  i n s i de  a
tornado. The air starts
spinning in a wide area
(maybe  a  mile  across
ins ide  the  storm).
Then, as that spinning
air gets squeezed into
a  narrow  funnel,  the
rotation  speeds  up.
Tha t ’ s  why  w inds
inside  a  tornado  can
reach  over  300  miles
per hour!
H o w  f a s t  i s  t h a t ?
Imagine  a  race  car
going  the  speed  limit
on  a  highway.  Now

multiply that speed by
five.  That’s  how  fast
t h e  a i r  c a n  w h i p
around  ins ide  the
strongest  tornadoes.
No  wonder  they  can
destroy buildings!

How Do
Scientists
Measure
a
Tornado?
To understand how do
tornadoes  form  for
kids  better,  scientists
use  a  spec ia l  too l
called  the  Enhanced
Fujita Scale (EF Scale
for  short) .  I t  rates
tornadoes from EF0 to
EF5 based on damage.

EF0 (Light
damage): Weak
tornadoes that
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break tree
branches and
damage signs.
EF1 (Moderate
damage): Can
flip cars and tear
off roofs.
EF2
(Significant
damage):
Uproots trees
and destroys
mobile homes.
EF3 (Severe
damage): Lifts
heavy cars and
levels well-built
houses.
EF4
(Devastating
damage):
Flattens houses
and tosses cars
like toys.
EF5 (Incredible
damage): Only
the strongest
tornadoes. They
can lift concrete
buildings and
strip bark from
trees.

Most  tornadoes  are
weak (EF0 or EF1) and
o n l y  l a s t  a  f e w
minutes.  But  even  a
weak  tornado  can  be
dangerous. That’s why
weather experts watch
storms carefully.

FUN FACTS ABOUT
TORNADOES

Here  are  some  cool
details  to  share  when
someone asks how do
tornadoes  form  for
kids:

Tornadoes can
be nearly
invisible until
they pick up dust
and debris.
Sometimes you
only see a clear,
spinning column.
Some tornadoes
have multiple
funnels, called
multi-vortex
tornadoes. They
look like several
smaller twisters



8

8 How Do Tornadoes Form For
Kids

2022-08-13

dancing around
one big one.
The average
tornado moves
at about 30 miles
per hour – as fast
as a car on a city
street. But some
have stayed still
or zoomed
across the
ground at 70
mph.
Water tornadoes
over lakes or
oceans are called
waterspouts.
They form
differently from
land tornadoes
but look similar.
The United
States records
the most
tornadoes of any
country, but the
Netherlands has
the most for its
small size.

STAYING SAFE

WHEN A TORNADO
THREATENS

K n o w i n g  h o w  d o
tornadoes  form  for
kids  is  important,  but
knowing what to do is
even  more  critical.  If
y o u  e v e r  h e a r  a
t o r n a d o  w a r n i n g
(meaning  a  tornado
h a s  b e e n  s e e n  o r
detected  by  radar),
follow  these  rules:

Go to a1.
basement or
storm cellar. If
you don’t have
one, go to a
small room in the
middle of the
house, like a
bathroom or
closet, away
from windows.
Get under2.
something
sturdy, like a
heavy table or
mattress.
Cover your3.
head and neck
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with your arms
or a blanket.
Stay away from4.
windows, doors,
and outside
walls.
Never stay in a5.
mobile home
during a tornado
– find a sturdy
building or a
ditch if there is
no other shelter.

Practice drills with your
family  so  everyone
knows  where  to  go.
Remember, storms can
f o r m  q u i c k l y ,  s o
staying alert is the best
defense.

Can We
Predict
Tornadoe

s?
Forecasters  have
gotten  very  good  at
p r e d i c t i n g  w h e n
conditions are right for
tornadoes.  They  issue
tornado watches  for
large  areas  when  the
w e a t h e r  l o o k s
dangerous. That means
a tornado might form.
A  tornado  warning
means  one  has  been
spotted or indicated on
radar.  Meteorologists
use special  radar  that
can detect the spinning
motion inside a storm.
They  also  send  out
storm  spotters  who
drive close to storms to
report what they see.
Thanks to these tools,
people  usually  have
several minutes to take
shelter.  But  tornadoes
a r e  s t i l l  t r i c k y .
Sometimes  they  form
so quickly that warning
time  is  very  short.
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That’s  why  having  a
plan  ahead  of  t ime
matters.

THE BIGGEST AND
SCARIEST
TORNADOES IN
HISTORY

Some  tornadoes  have
b e c o m e  f a m o u s
because  of  their  size
and power. One of the
deadliest  happened  in
1925,  called  the  Tri-
State  Tornado .  I t
t rave led  th rough
Missouri,  Illinois,  and
Indiana for  over  three
hours and killed almost
700  peop le .  Even
today,  scientists  still
study it to learn more
a b o u t  h o w  d o
tornadoes  form  for
kids and adults alike.
In  2011,  a  massive
tornado  in  Jop l in ,
Missouri,  was  rated
EF5.  It  destroyed  a
large  part  of  the  city
a n d  h a d  w i n d s

estimated at over 200
mph.  That  tornado
showed how important
it  is  to  take  warnings
s e r i o u s l y .  M o r e
recently,  in  2021,  a
tornado  outbreak  in
t h e  c e n t r a l  U . S .
produced  dozens  of
tornadoes  in  one  day.
The  widest  tornado
ever recorded was the
El  Reno  tornado  in
Oklahoma  in  2013.  It
was  2.6  miles  wide!
That’s  wider  than  the
distance  of  about  40
football  fields  lined  up
side by side. Luckily, it
h i t  m o s t l y  o p e n
country,  but  it  sti l l
caused  damage.

HOW DO
TORNADOES END?

J us t  as  they  s ta r t
suddenly,  tornadoes
can disappear  quickly.
They  end  when  the
s t o r m ’ s  u p d r a f t
weakens or when cool
rain-cooled  air  cuts  off
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the  warm  air  feeding
the tornado. When the
rising  air  stops,  the
funnel  stretches  and
thins,  then  retreats
back  into  the  cloud.
The  whole  l i fe  of  a
tornado is usually just
a few minutes, though
some last  an  hour  or
more.
After  the tornado,  the
damage path can be a
long,  narrow  str ip
where  everything  is
d e s t r o y e d .  B u t

recovery  teams  and
communities work hard
t o  r e b u i l d .
Understanding  why
tornadoes  happen
helps us build stronger
houses  and  design
b e t t e r  w a r n i n g
systems.

BUILD YOUR OWN
TORNADO IN A
BOTTLE

To really get a feel for
how  do  tornadoes
form  for  kids


