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Understanding Thunderstorms

by Guy Murchie!

The first time I was personally introduced to lightning,
I was flying between Puerio Rico and the American con-
tinent, Had T not been in an airplane, I might not be al-
ive now to describe the experience?,

We had just ridden through three minutes of violent sto-
rm, As I was beginning to wonder how much longer the
wings of the airplane could stand the fterrible tossing,
suddenly it happened. The inside of the plane lit up like
an electric light. The light lasted less than a thousandth
of a second, yet huge green sparks jumped all over® the
room, The radioman was knocked to the floor, and the
hairs on the back of my head stood out stiffly.

The lightning bolt had evidently struck the trailing wiret
of our radio and followed it to the tail of the airplane,
then on to the radio itself, which was severely damag-
ed,

what is the strange power behind such a bolt out of the
seemingly unsubstaniial sky.? How is lighining related to
thunder? What are the natural causes of thunderstorms?
The simplest way to explain a thundersiorm s to say th-
at it is a violent expression of the clouds., More exact-
ly5, thunder is the result of great heat bursiing forth fr-
om the cumulonimbus or thundercloud—a heavy, tall ma-

ss of cloud rising in formations resembling the shapes of
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towers and mountains.
Even in ancient times, it was understood that great vioi-
ence occurred in the cumulonimbuz, but no onz was able

e

to measure the power of this clcud beforgc h- ventd

o
L

o

o

century. Only the airplane made [T possible [or man to
enter the thundercloud to see what makes it roar,

After years of dangerous work in the sky, scientisis were
at last able to reveal the thunderstorm io have quite a
complex nature, In some ways, it iz similar o anima?
nature, since it has been discovered (o be compozed of ce-
lIs that grow and join together and multinly?®,

The storm begins with a single clcud which develons wh-
at Horace A, Byers’ of the University of Chicago has
named the“mother cell®d,” This cell is at first just a very
strong upward draft or current of air?, This updraft rises
se fast that it meets the cold uppsr air before it has had
time to cool, The updrafi changes into a cloud so rapidly
that the change produces a loil of heat, Therefore a kind
of chain reaction!® excites the rising cloud, producing
more and more heat in relation to!! the surrounding air
as the cloud grows larger,

By the time the mother cell has atiained a sizc of four
miles across, the updraft may be rising at a rate of 160
miles an hour!?, Iis rising drops of moisture, having pa-
ssed the freezing Tevel®3, begin to join with ice crystals!4,
forming rain or hail. And when the raindrops or hailsto-
nes have grown too big to be supporied by ihe undraft,
they start to fail—first in the weaker part of ihe rising

cloud. then cpreading to the whole cell.

(101 The descending motion of coo! raindrops and hailstones
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naturally pulls a good deal of air along with it, creating
a cold downdraft right in the middle of the hot updraft,
What follows iz a wild battle beiween hot and cold win-
ds. violentv upwinds and downwinds se close iogethee that
they can turn an airplane upside down in a single seco-
nd1s,

The cold downdrafts in thunderstorms were not formerly
so well known as the more obvious updrafts, but it is the
cold downdrafts that do most of the damage on the earth,
They also finally win the baitle of up against down wi-
th the help of the hail, snow, or rain'®, These downdra-
fts s;teadily increase in size and strength, crowding the
updrafts and growing more violent as they descend to the
ground with their thondering downpour!?, They then mo-
ve out along the earth beyond the rain with winds that
often reach the speed of sixty or seventy miles an hour,
Their cold-air mass® is shaped something like a foot-—the
toes reaching out several miles ahead of the storm, the
heel following close behind,

This explains, in a general way!?, the cloud developme-
nt and the wind and rain of a thunderstorm, But what of
the thunder and lightning?

So much work is being done in this area that it is hard
to generalize without making serious errors”.‘ However,
some of the principal facts are becoming clearer.,

The sudden upthrust of warm , moist air into the terrible
cold of the frozem heights is what creaies thunder, The
sudden stronger rubbing together of two unlike forces(ve-
ry warm air against very cold air) develops a kind of el-

ectricity called“static eleciricity?!.” Its charges produce
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lightning and thunder. Thus the violence of the thunder-
storm is an almost direct result of millions of warm wa-
ter drops being thrown into comparable masses of ice cr-
ystals—hitting them, rolling over them, melting them,
or being frezen by them into snow or hail,

Exactly how the eleciric charge?? is developed by ihe

many and complex forces of this battle of heat and cold
is still a matter of opinion?}, Some scieniisis think the
action of wind against the rain is the nprincipal! Tfactor.
These scientists believe the wind tears off the outer su-—
rface of each falling drops, like pulling a sweater over
a child’s head, making a fine negative charge?t while le-
aving the main part of the raindrop positive, Other scie-
ntists believe that the friction of snow crystals breaking
in the wind sets up the electrical charge. In reality?’ it
may well be all these factors—and more-—that combine o
do the work.
In any case?¢, huge masses of elecirically—charged raind-
rops and hailstones become sorted into positive and neg-
ative reserves of electrical ecnergy at different naris of
the thundercloud, creating between them fields of very
great extrems?’, When the resistance between these fields
breaks down, the energy that is suddenly discharged is
lightning,

I do not know of any case of lighining directly causing
an airplane accident, Caitle and sheep are more likely to
be struck by lightning than are airptanes or housec?,
There is a recorded case that cccurred on a mourtainside
in the western part of the United States in which one

bolt of lightning killed 835 sheep. Evidently the hard,
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dry earth offered more resistancé to the lightning than

the route of travel:ng from the ground, up one leg of an

animal, through its moist body, and down another leg?,

Cumulonimbus or thundercloud

[18) A person’s chances of being killed by a thunderstorm are
now very great, In the Uniied States an average of30 one
person in 265,000 dies as a result of3 a thunderstorm,

Today®s houses, ships,airplanes,and electiric power lines3?

3.5



are well protecied against lightning, and the risk is dec-
reac’ng, Lven a man whose work exposes him almost da-
ilv to lighining can do something abour it, Decspite the
say.ng ‘hat one never knows if lighining sirikes him, a
person can someiimes feel the bolt coming and, if quick
enough, take protective action3? in time, I know one man
who actually did this. One afiernocon he was working on
an electric power line, high on a pole, when he suddenly
realized his hair was standing on end3. Knowing what
this meani, he quickly untied his belt and threw himse-
1f full length upon the nearest cross arm3, Just then the
lighining struck the pole and leaped to anoiher pole and
from there to the ground, The lineman was knocked un-
conscious, bui his prompt aciion had saved his life.
(19 Thunderstorms are pari of the great mysiery of the elec-
tric forces of nature. Foriunately, these are forces that

are beginning to be undersiood.

Apprommately 1,280 words
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Exercises
A. Complete the following sentences by matching the sente-
nce parts in golumn I awith the sentence parts in column

I1I.
Column 1 Column ]

1. The simplest way to a, are more likely to be struck

explain a thunderstorm than airplanes and houses.
2. Only the airplane b, which develops a*mother ce-
| ) IC
3. The storm begins with ¢, are not very great,

a single cloud d, in the middie of the
4+ A cold downdraft is hot updraft,

created ¢, made it possible for man

‘- _9ij_



5. Cattle and sheep | to enter the thundercloud.

6. A person’s chances of being f, had saved his life,

kitled by a thunderstorm g. the lightning bolt coming,

7. One can sometimes feel h. is to say that it is a viol-
ent
8. The lineman’'s prompt expression of the cloud,
action

B. Change each of the If clauses in the following sentences

to a contrary~to-fact Had clause.

Example, If T had not been careful, I might not be alive

now .
Had I not been careful, I might not be alive
now.

1. If the lineman had not acted promptly, he would not

5.

6.

(e

*109

have been saved. |
If the cattle had not been on the mountainside, they
might not have been killed,

If airplanes had not been invented, we would not

‘understand thunderstorms,

If ancient people had understood electricity,they mi-
ght not have feared thuynderstorms,

If we had been traveling by bus, we would noi have
arrived before the storm began,.

If their house had been protected against kightning,
they might have enjoyed the beayty of the storm,

If the children’s mother had not revealea her fear ot
storms, the children might not have feared them,

If those two unlike forces had not come into sudden
contact, static electricity would not have been prod-.

uced - - ,.



C. Change each of the following direct questions into an in-

direct question beginning with Do you know.

Example, Why is thunder so loudq

1.
2.
3.
4.
5.

9.

10,

Do yow know why thunder is so loudy
Why is lighining so bright?
How is a thundercloud similar to an animalgp
Why do raindrops fall from the sky?
How is static electricity produced?
How many people were struck by lightning lasti ye-~
ary
How can we protect ourselves against lightning?
What did ancient people believe about thunderstor-
ms? |
When did the importance of downdrafts begin to be
unhderstoode
Where should you try to go before a thunderstorm
staricq
What docs the rubbing together of unlike forces pro-

duce?

D, Complete ecach of the following sentences by inserting the

1.

2.

3.

4.

needed form of the verb

(ride) We had just through a violent st-
orm,

(strike) The lighthing had evidently the
wire, |
(burst) Great heat had from the thunde-
rcloud.

(rise) The updrafi had to meet the cool
upper air.

(grow) The rising cloud had much larg-

1] e



er,

6. (fall) Hailstones had through the weaker
part of ithe cloud,

7. (vhrow) Millions of water drops were being.
into ithe ice crystals,

8. (freeze) The raindrops will soon be into

snow or hail,
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