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Whait Youll Do

& Explain what lightning is.

@ Describe the formation of
thunderstorms, tornadoes,
and hurricanes.

@ Describe the characteristics of
thunderstorms, tornadoes, and
hurricanes.

severe Weather

Weather in the mid-latitudes can change from day to day. These
changes result from the continual shifting of air masses.
Sometimes a series of storms will develop along a front and
bring severe weather. Severe weather is weather that can cause
property damage and even death. Examples of severe weather
include thunderstorms, tornadoes, and hurricanes. In this sec-
tion you will learn about the different types of severe weather

and how each type forms.

Thunderstorms

Thunderstorms, as shown in Figure 17, are small, intense weather
systems that produce strong winds, heavy rain, lightning, and
thunder. As you learned in the previous section, thunderstorms
can occur along cold fronts. But that’s not the only place they
develop. Tw two atmospheric conditions required
to produce thunderstorms: the air near the Farth’s surface must
be warm and moist, and the atmosphere must be unstable. The
atmosphere is unstable when the surrounding air is colder

than the rising air mass. As long as the air surrounding the

rising air mass is colder, the air mass will continue to rise.

Thunderstorms occur when warm, moist air rises rapidly
n unstable atmosphere. When the warm air reaches its
air condenses, forming cumu-
lus clouds. If the atmosphere
is extremely unstable, the

in a
dew point, the water vapor in the

rise, causing the cloud to
grow into a dark, cumulo-
nimbus cloud. These clouds
can reach heights of more
than 15 km.
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ONNECTION
Have you ever wondered why you
don't see lightning and hear thunder
at the same time? Well, there's an
easy explanation. Light travels faster
than sound. The light reaches you
almost instantly, but the sound

travels only 1 km every 3 seconds.
The closer the lightning is to where

you are, the sooner you will hear
the thunder.
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I thousands of forest fires each year in the Unlited Stgtes

Lightnin v .
g also Kkills or inju
the United States. jures hundreds of people a year in

Figure 17 A typical thunderstorm
produces approximately 470 mil-
lion liters of water and enough
electricity to provide power t0
the entire United States for

20 minutes.

Figure 19 Lightning often stri
: ikes
the highest object in an area.
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Wind traveling in two different

directions causes a layer of

air in the middle to begin

to rotate like a roll of
toilet paper.

The rotating column of air is
turned to a vertical position by
strong updrafts of air within the»
cumulonimbus cloud. T_he‘ :
updrafts of air also begin to

Tornadoes 1
adoes are produced in only . -
£Z£iorms. A tornado is a small, rotating Tol?;?lr:fail
that has high wind speeds and low central p g g
that touches the ground. A tornado starts 01(1) At
nel cloud that pokes through thfe bo.‘cton}1 1o e
lonimbus cloud and hangs in the air. It, is caf & E e
when it makes contact with the Earth’s surface. Fig

shows the development of a tornado.

1 percent of all thun-

Figure 20 How a Tornado Forms

rotate with the column of a;. &
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The funnel cloud
is called a tornado
when it touches
the ground.
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A

o i rks its way
The rotating column of air wo _
down to the bottom of the cumulonimbus

cloud and forms a funnel cloud.

Twists of Terror About 75 percent of
the world’s tornadoes occur in the
United States. The majority of these tor-
nadoes happen in the spring and early
summer when cold, dry air from Canada
collides with warm, moist air from the
Tropics. The length of a tornado’s path
of destruction can vary, but it is usu-
ally about 8 km long and 10-60 m wide.
Although most tornadoes last only a few
minutes, they can cause a lot of dam-
age. This is due to their strong spinning
winds. The average tornado has wind
speeds between 120 and 180 km/h, but
rarer, more violent tornadoes can have spinning winds up to
500 km/h. The winds of tornadoes have been known to uproot
trees and destroy buildings, as shown in Figure 21. Tornadoes
are capable of picking up heavy objects, such as mobile homes
and cars, and hurling them through the air.

Hurricanes

A hurricane, as shown in Figure 22, is a large, rotating tro-
pical weather system with wind speeds of at least
119 km/h. Hurricanes are the most powerful storms on Earth.
Hurricanes have different names in other parts of the world.
In the western Pacific Ocean, they are called typhoons.
Hurricanes that form over the Indian Ocean are called cyclones.

Hurricanes generally form in the area between 5° and
20° north and south latitude over warm, tropical oceans. At
higher latitudes, the water is too cold for hurricanes to form.
Hurricanes vary in size from 160 km to 1,500 km in diame-
ter, and they can travel for thousands of miles.

Figure 22 Hurricane Fran Photographed from Space
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Figure 21 The tornado that hit
Kissimmee, Florida, in 1998 had
wind speeds of up to 416 km/h.

Did you know that fish have
been known to fall from the
sky? Some scientists think
the phenomenon of raining
fish is caused by water-
spouts. A waterspout is

a tornado that occurs

over water.
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Fgure 23 The photo abov.e gives you
a bird's-eye view of a hurricane.

Formation of a Hurricane A hurricane .beigms ars1
a group of thunderstorms moving oyer trop1§a ot(.:ea S
waters. Winds traveling in two different direc 10nf
collide, causing the storm to rota’Fe over an area ;)n
low pressure. Because of the Coriolis effect, th? stgrre
turns counterclockwise in the Northe'rn Hemisphe
and clockwise in the Southern Hemisphere.
Hurricanes get their energy from the copdensa}—
tion of water vapor. Once formed, the hurricane 18
fueled through contact with the Warm ocean Wa.ter.
Moisture is added to the warm alr.by (.evaporatl(l)ln
from the ocean. As the warm, 'm01st air rises, t te
water vapor condenses, releasmg. large amout; V\S,
of energy. The hurricane continues to . %rair
as long as it is over its source of warm, mois r
When the hurricane moves into col.der waters .O
over land, it begins to die because it has lost its
source of energy. Figure 23 and Figure 24 show two

views of a hurricane.

Figure 24 The view below shows how a hurri_cane
would look if you cut it in half and looked at it from
the side. The arrows indicate the flow of air.

Surrounding the eye is the eye
wall—a group of cumulonimbus
clouds that produce heavy
rains and forceful winds. The
winds can reach speeds of
300 km/h. The eye wall is the
strongest part of the hurricane.
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At the center of the
hurricane is the eye—a
core of warm, relatively
calm air with low pres-
sure and light winds.

Updraft

Beyond the eye wall, spiral-
ing bands of clouds called
rain bands circle the center
of the hurricane. The rain
bands produce heavy rains
and high winds. Within t_hls
area of the hurricane, wind
speed decreases as the
distance from the eye

wall increases.

Damage Caused by Hurricanes Hurricanes can cause a lot
of damage when they move near or onto land. The speed of
the steady winds of most hurricanes ranges from 120 km/h to
150 km/h, and they can reach speeds as high as 300 km/h.
Hurricane winds can knock down trees and telephone poles
and can damage and destroy buildings and homes.

While high winds cause a great deal of damage, most hur-
ricane damage is caused by flooding associated with heavy
rains and storm surges. A storm surge is a wall of water that
builds up over the ocean due to the heavy winds and low
atmospheric pressure. The wall of water gets bigger and big-
ger as it nears the shore, reaching its greatest height when it
crashes onto the shore. Depending on the hurricane’s strength,
a storm surge can be 1 m to 8 m high and 65 km-160 km
long. Flooding causes tremendous damage to property and lives
when a storm surge moves onto shore, as shown in Figure 25.

1. What is lightning?

2. Describe how tornadoes develop. What is the difference
between a funnel cloud and a tornado?

3. Why do hurricanes form only over certain areas?

4. Inferring Relationships What happens to a hurricane as
it moves over land? Why?
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CONNECTION

The weather on Jupiter is more excit-
ing than that on Earth. Wind speeds
reach up to 540 km/h. Storms last
for decades, and one—the Great Red
Spot of Jupiter—has been swirling
around since it was first discovered,
in 1664. The Great Red Spot has a
diameter of more than one and a
half times that of the Earth. It is like
a hurricane that has lasted more than
300 vyears.

Figure 25 In 1998, the flooding
associated with Hurricane Mitch
devastated Central America.
Whole villages were swept
away by the flood waters and
mudslides. Thousands of people
were killed, and damages were
estimated to be more than

85 billion.

infernetconnect

SC[ INKS.
b NSTA__J

TOPIC: Severe Weather
GO TO: www.scilinks.org
sciLINKS NUMBER: HSTE390

Understanding Weather 439




