NATIONAL
GEOGRAPHIC

READING EXPEDITIONS®

B xX # HE

MERRMAS

Weather

=

‘ - wese, Wae _C ¢ —— o P -~~ " = -

‘ . - e - N s ot MBT™ : il » - - 2 ' :

: s o et CTENAMET AN 185 ) 238 - T MR
i _»' 3 - N o g A *-_:” . - Bes ~ Ve B ' L : :

e g R e e e,
. e . T 4
> ) o o B 'b.&.~_~:.:g?-_' .



HALESE: 01 - 2005 - 2596

Copyright © (2004) National Geographic Society. All Rights Reserved.

Copyriglzt © (2005) (English-Chinese bilingual) National Geographic Society. All Rights Reserved.
@%ﬂt@ﬂ##ﬁ?%#(%)ﬁ&%ﬁ)EH%@:ﬂ:’l‘&%{‘?ﬁﬁFﬁ’&ﬁlﬁﬁﬂ#ﬁﬂ%iﬁﬁfiﬁfﬂ?{Hﬂ R &L 7E R
EARKMEEA(FEEERS. RIIFITBEEAEBE)VMRHR. &7

BB g H (CIp) B ig

K E KA =Extreme Weather /(%) #48 (Phelan, G.) % . —JbL 5. SMEH 2 557 B R
#t, 2005.5

(BREEAFIRELS: EHFR. WEKHAR)
ISBN 7 — 5600 — 4849 — 8

1.%- 1. %% M. FTE—ESEYW N.H319.4

E R A B 0 CIP BB 7 (2005) % 046420 &

H O A: FHX

RERE . KE4

ERFmE: &

HRREAT: SMBEHE S HF ¢ At

it HE: JEETTIE =S ALER 19 5 (100089)

| it http: //www. fltrp. com

EN R s b i) A i B R A R 2 &

A 740975 1/16

. 2 °
R20054 6 HE IR 20054 6 5% 1 IKER

S ISBN 7-35600 — 4849 — 8

ft:5.90 ¢

A3 53 H

* * *
MATHVRL . ST 5 8 I AL B o iR e
BRI B A R
HRLER PP adp 2 S R LIS ¢ (010)88817519



&

HiZS

RARAT AR T i () 13 R BB R SLRENE K Anil
ﬁu THETREY , HOME R SIS o S 26 [E E 5 b
FRAEHRR “EFRHEAERENT (Ge0ERER) IE
A& PRAVIERE

“E X B RH A RAT (SRR o 84
5, a6, NEW K HAPHEF ST, BRAEMN
TR —HORER "EaFtE”, “WHEBET | “HBEREE
IR 4R BUREAT T AN, SCHEWM T 4 HTHI &R
Fll— “HEEHRIBIET, PR SR LA
K “yHFERHCRTHT IR E S .

XEMNBFA (EIRHEE) BRSO ENRFG, 6
FEARKBRENIE R, CFHESE, EARL, Ry
PEFEBIR HESE RS &, FRIF LR —ERBEV/NEFR2F. 5
HER AR RAENBER & H DR IE RIE AR DY
[Fit, ADEE B FMOIRIFERREW, ShTaeh. 2HEE
HERE D FEEFE D .

AEMNBBRESFEE RS, XATHTRER S, A%
TRINVIEA—ABINA, NERETRMIRNTE, Bk
YIZRIE R PRAETINA, 2 DUERR N & REFFRNEHHES,
AR R IR AT AP TE




] 5B B AR E A G828

,,4 3 Y g.l Ekﬁﬂ.%

RINF A SRR AT A 490 6935 R 1
EREAL T2 TREESY P E %
B BT R E ARG
R EBEH 3£ 55 K LK 4 SE AR
CEELsE s SEERIEHEE Y
XA GRS BHAT R s #ER . ARG R
i) Rl R KBRS
St 4B BREE L AR EESHY
HHAITIRIR £ IR R EE52R

S Eo B Z b7k
CE (L KA TR EE b 35t 038
7R FE 8]
19 S5 5 E 1 BEEE B T2
SHEE IEIIRCE e 30
BRSTIR R 1k B B
3 DNA 454 A
B ENEE

ZES

og

WE

HRARIHEST




 HEERMB ~W¥'

!“nnrn SCIENCTE L 1

R ﬂkﬁkﬂ; > ﬁ§

gy

B

i — Bl et ¢
| > e e i W I, NS - g %

~

GLEN PHELAN

i S

i -
IL-. L\\ RESTARCH PRESS



;Smrmy Weather :
Raging Forces

R ——

the %ather

AR




Predicting Storms:
High-tech Detection
TIRAEI U« iy FHETI 155 T12

Thinking Like a Scientist -+

GBHER—HEX

Hands-on Science ....................

FHIK
Fun With Air Pressure
17 C) 1 107 Ak

Science Notebook -------cveeeeuennnn

MEETFR




BRI~ i ™ —

/ si more awesome'—

A e

2. fri htenln'

3, 2 3 v
S o -"loma‘do" sy 3. tomado - . s - ‘ RER -




he destruction was incredible’. Among the sites worst hit

was Pierce City, Missouri’. Almost every building in this

town of 1,400 people was destroyed or seriously damaged.
Cars were flung’ around like toys. Huge trees snapped”® like twigs’.
Shards'® of wood became daggers'' hurled" into the sides of

houses.

The governor of Missouri called it “the most devastating'’ series
of tornadoes” the state had ever seen. More than 30 tornadoes, or
twisters, carved'® deadly paths across the country’s midsection®.
Over the next several days, that number would grow to more than
300—one of the worst outbreaks'® in history.

How did it happen? What weather events came together to produce
such an awesome force of nature? More important, how successful
are we at predicting such storms? That’s what you’re about to find

out. Get ready for extreme weather!
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Stormy Weather:

Storm clouds roll® across the northern :
Texas plains.

4

oaaR

Raging Forces
FEAMARR: ERNNE

A quiet 1exas! evening is about to get a lot more interesting.
These massive? storm clouds are producing torrential rain’ as
well as hail?, high winds, and tornadoes.

1. Texas
2. massive
3. torrential rain
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Dry, cracked'® soil is one
sign'" of drought.

~j

hat’s the
weather
today?
Would you describe it
as extreme? Extreme
weather includes
conditions that
endanger' people’s lives
or damage property’.
That might mean intense’
winds or heavy rains. It
could mean bitter cold,
pounding® hail, or a blinding

snowstorm.

Chances are that you aren’t
experiencing any of this extreme weather
right now. But it’s not rare’. At this moment
a couple thousand thunderstorms® are raging
around the world, mostly in the Tropics’. On the other
hand, some places in Africa are enduring® a drought’. These places

have had no rain for months or even years.

1. endanger ) R
2. property n = '
3. intense ad. BEIH
4. pound i LA
5. rare ad). FRE
6. thunderstorm i EBF
7. the Tropics it X
8. endure 1 B2
9. drought 1. T8
10. cracked adj, I
11. sign . AR



Extremely dry conditions can lead to wildfires.

Weather’s Toll'

Extreme weather can have some

surprising—and tragic’—consequences’.
For example, in July 1995, high
temperatures and lots of moisture* in the
air, or humidity’, created a heat wave® in
the Midwest. About a thousand people
died as a result. Most of the victims’ were
elderly people who couldn’t take the

stress® from the heat.

Just in 2003, extreme winter temperatures
throughout much of the United States
were the lowest in more than a century. In
Minnesota’ about a hundred people died
from exposure'® to the cold, heart attacks'"
from shoveling'? snow, or traffic accidents

caused by the weather.

Extreme weather takes its toll on human
life. But it can have other consequences,
too. A blizzard"” can bring a bustling"*
city to a halt” for days. An ice storm can
damage power lines, cutting off electricity

to homes and businesses. During a
drought, drinking water supplies can

dry up. Dried-out vegetation'® becomes
fuel' for wildfires'’. During the drought
of 1988, U.S. farmers lost billions' of
dollars in crops. More than five million™
acres®' burned, including large sections of

Yellowstone National Park?.

1. toll n K. |E
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3. consequence ” I=E 3
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5. humidity . Fhid
6. heat wave POR. SHRETH
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14. bustling adj. BRIBAY. TUERAY
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16. vegetation n HY). B
17. fuel ” wE
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Formation of a Thunderstorm

1. Warm, moist air rises. The water

6,100 m
(about ’20,00 ft.)

Storms on the Horizon'

When you think of extreme weather, you
probably think of thunderstorms and the
severe’ weather they bring. Thunderstorms
are heavy rainstorms that produce lightning’
and thunder®. They form when warm,
moist air rises rapidly. How can air be
moist? All air contains’ some amount® of
water vapor’, which is water in the form of
a gas. The air in a thunderstorm has more

water vapor than usual.

What makes the air rise? Think of a hot,
muggy® summer day. All day long the sun
has been heating the ground. The warm
ground warms the air above it. The heat
makes the air particles’ move faster and
farther apart. The air becomes lighter (less

'%) and rises. As warm, moist air

dense
rises, it cools. As the air cools, its water
vapor condenses'', or changes into tiny
droplets' of liquid water and ice crystals".

These droplets and crystals form a cloud.

vapor condenses and forms
clouds. The rising air creates
updrafts'® that bring more water
vapor, and the cloud grows.

. Water droplets and ice crystals
become big enough to fall.
They drag®® air down, forming
downdrafts®' that bring

pouring® rain.

&

Thunderheads"

Warm, moist air also rises rapidly at a cold
front". That’s where a mass of cooler air
bumps'® into a mass of warmer air. The
cool air wedges'’ under the warm air like a
plow', pushing the warm air up sharply. A
cloud grows quickly.

. on the horizon (=) Bk
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2. severe ad) Vst o)
3. lightning P k)
4. thunder 7. E G
5. contain 1 28
6. amount i HE
7. water vapor KES
8. muggy ad. i) 74 BRI Y
9. particle . AL Bk
10. dense adf. HEM
11. condense & EEEE . RS
12. droplet 7 NG
13. ice crystal K (&)
14. thunderhead " ERZM. ERR
15. cold front bog: 2
16. bump v R, @
17. wedge v . SBITHA
18. plow /. B
19. updraft 7. EHSR
20. drag ¥ #, H
21. downdraft 7 TSR
22. pour 7 TR#E A



Whether the cloud forms at a cold front or
not, upward movement of warm, moist air,
or updraft¥, feed the cloud. The cloud grows
wider and higher. Then it becomes a huge
thundering cloud, or a thunderhead. The
water droplets and ice crystals become large
enough to fall through the cloud, dragging
air down with them. The ice crystals melt

as they fall through warmer air. Rain pours

down. (See the drawing on page 9.)

Flash...BOOM!

But rain is only part of the story. The
thunderhead is now a violent system of
updrafts and downdrafts moving at high
speeds. This up-and-down air builds up
positive' and negative’ electric charges’ in
the cloud. When the difference between these
charges becomes great enough, electrons’
flow between them. This flow of electrons is

a giant spark” called lightning.

A lightning bolt® heats the air to as much
as 30,000°C (54,032°F). This intense, rapid
heating makes the air expand explosively.
The explosion is thunder. You see the
lightning before you hear the thunder

because light travels faster than sound.

Tornadoes

Perhaps the most frightening weather event
of all is a tornado. A tornado is a funnel-
shaped’ cloud of spinning®, rising air.
Tornadoes form during severe thunderstorms,

10

especially in storms along a cold front.

Scientists think a tornado starts when
crosswinds’ in a thunderhead blow at
different speeds and in different directions.
This action creates a horizontal'® spinning
tube of air. Strong updrafts tilt'' the tube into
a vertical'” funnel cloud. If the cloud touches

the ground, it is called a tornado.

Low Pressure in Tornadoes

Tornadoes produce the fastest winds on
Earth. The air inside the most powerful
twisters spins more than 400 kilometers per
hour (about 240 miles per hour). This speed
is related to air pressure. Air pressure is the
force of air pressing down on Earth’s surface.
Air moves from areas of high pressure to
areas of low pressure. This movement of
air is wind. The greater the difference is in
air pressures, the faster the wind. The air
pressure within a tornado is extremely low,

so the tornado violently sucks' in nearby air.

1. positive ) EEHY
2. negative s pak:X: )
3. electric charge 1,45
4. electron ) B
5. spark ” K AE
6. lightning bolt e, BE
7. tunnel-shaped a7 HERK .
8. spinning @), eSS
g. crosswind i R
10. horizontal o2, I
11, tilt 1 fER
12. vertical A HEM
13. suck I [
14. thundercloud i EWM=
15. rotate ¥ it =3
16. current P Pl




Sinking cool, dry air

Rising rotating'® current'®

of warm, moist air Direction of tornado



How a Hurricane Works

Hurricanes'

You now know that all storms have warm,
moist air. This type of air is common

over the warm, tropical oceans near the
equator’. It’s not surprising, then, that

the Tropics are the starting points of the

largest storms on Earth—hurricanes.

How doe;s a hurricane form? Lots of water
evaporates’ into the warm air above the
tropical oceans. This warm, moist air rises,
creating an area of low pressure. Warm

air rushes into the area of low pressure

to replace’ the air that is rising. Several
thunderstorms form. The rotation of Earth
causes the storms to clump’ together

into one big storm and start turning like

12

5

Rislhg air flows out

oK

a huge pinwheel’. Over several days the
moving storm may grow to be several
hundred kilometers across. As air pressure
continues to fall in the center, the winds
pick up speed. If the wind speed reaches
120 kilometers per hour (about 74.6 miles

per hour), the storm is classified’ as a

hurricane.

1. hurricane . R
2. equator 7. FRifE
3. evaporate ) EE
4. replace ) & B
5. clump I P2 30%cil
6. pinwheel . MARKNE, ARER
7. classify I L AT K
8. spiral IE #|ELF (S THE)



The Eye of the Storm

If you look at a satellite' image’ of a
hurrican#, you probably notice two things:
the swirling’ clouds and the circular center.
This center is the storm’s eye. The heaviest
winds swirl in the cloud wall next to the
eye. But the eye itself is an area of calm.
In fact, sometimes the skies are clear. But
that calm lasts only about a half hour at
any one place as the giant, rotating storm
slowly moves on. Then any place in the
path of the storm gets socked® with the

cloud wall surrounding’ the eye.

Running Out of Energy

As long as the hurricane is positioned over
warm water, it maintains® its strength. But
when it moves over land or over cooler
water, it begins to lose its energy. The
hurricane weakens, breaks up into separate

thunderstorms, and then dies out.
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The eye of a hurricane
approaches’” the Florida'® coast.

Thinking Like a Scientist:

Interpreting” Data?

Automated’ weather stations collect
weather data around the clock'’,
including temperature, humidity, air
pressure, and more. But all this data
means little unless it can be interpreted,
or explained. That’s one of the most
important things a scientist does—
interpret data.

For example, you know that storms are
associated'' with areas of low pressure.
The low pressure allows air to rise

and clouds to form. Now suppose air
pressure readings' are rising. A scientist
might interpret this data to mean that

a mass of high-pressure air is moving
into the area.

What kind of weather do you think
high pressure would bring?

HINT™ High pressure makes it difficult
for air to rise.




