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Name Date 

-- 

Class

Energy in the Atmosphere
o Understanding Main ldeas

Fill in the blanla in the concept map with the correct word or words.

with

I tu.airrn *uu.i.nlrirr-l
I

is called is called
I

If the statement is true, write trtte. If it k false, change the underlined word or words

to make the statement ftue.

5. Sunburns are caused by rnfraredladjaltg!.

6. Ultraviolet radiation can be felt as heat.

7. Scatterine is a natural process that keeps Earth's atmosphere warm.

8. Electromagnetic waves are classified according to wavelenglh.

9" Visible light with the shortest wavelength is red light.
(J

(g
I
o
c)

o
o-
o

<) Building Vocabulary
Match each term with its definition by writing the letter of the correct definition on

the line beside the term.

10. eiectromagnetic waves

I l. radiation

12. infrared raciiation

13. ultraviolet radiation

14. scattering

15. greenhouse effect

a. a form of energy with wavelengths that are

longer than red light

b. the direct transfer of energy by electromag-
netic waves

c. reflection of light in all directions

d. a form ofenergythat can travel through space

e. the holding of heat by gases in the air

f. a form of energy with wavelengths that are

shorter than violet light

is cailed
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Narne Date Class

"l

4.3.

rig
|Ji,rnc tlie three ways ihai hea,t is ii-airsfei-i-eci.

F{orv is heat transferrecl from the sun to Earth?

What callses most of the hearting of thc troposprhgrs?

12. A(n)

11.

c

-
:E
c)

'F
c
q)

o-
o

r Building Vocabulary
Fill in the blank t<t contplcte ettch statement.

10. The total energy oI motion in the molecules of a substance is cal]ecl

is the average irmclunt of energy of motiott in tl-re mole-

cules of a substance.

is a thin glass lr,rbe with a br-rlb on one encl that con-

tains a liquid, usually ntercllr,v or colored alcohol.

13. Thc euergv transf erred frorn a lrotter object lo I cooler one is re f'ert'ed lo ,ts

14. The clirecf transf'er of heilt from one substance to another substatrc-e that it is

touching is callecl

15. T'he transfer of lreat

Weather and Climate

Heat Transfer
t Understanding
Lnltel eath pitture with thc

Main ldeas

type of hent transfer

:1
'L/::,

1. )

Ansv,er tlta followirtg elucstirtns in the sp{lces provitled.

5. Hor.v is air temperature ursuall,v measured?

6. At what temperature on the Celsius scale cloes pllre lvater freeze?. At rvhat temprerirture cloes

it boii?

n

8.

9.

,e*
bv the movement ol'a fl'-rid is called

Teachrng Resources
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Figure 4-6:

The effect of

Earth's

rotation
on a fast-
traveling

object.

-
:,',ii.i iffrll

Figure 4-1:

The general

circ ulation
of the

atmosPhere.

-tr

Rotation



Name Date _= Class

Winds
t Understanding Main ldeas
tdenti.fy the globrtl v,ind beks nnd culm arcas in thc figura |telov,.

l.

2.

3.

4.

5"

'4rq 7-./ o'J./e /./\
(s)5\ \:,r
\ 60'5

0'N
ffi
ffi
tuEquotor 0'

30'5

+ Building Vocabulary
If the stotetnent is true, write true. IJ'it is fltlse, change the ttnrlerlined v'ord or wortls

to make the stntenrctll true.

L

6
=o
.E

0)

&
{6)

6. A r,vincl is a horizontal movement of erir fronr iln rrrea of high prcssllre
to an area of lou'er pressLrre.

7 \A/i .rrl ",r"-,1 i. ,-.'..rr"prl ruiilr .r/ n ) r.,zirrrl rrrnr.e\rrl 
'!

8. The increased cooling thut a wincl cul ciru.se is called the Corioli.s efTegL.

9. Locai n,inds lre u'inds that biow over short distances.

10. The florv clf air from an ocean or lake to the land is called a land breeze.

il. The florv of air from [and to a bodv of water is called a seir breeze.

12. Sea and land breezes over a Itrge regiou thlt charrge clirectiorr r.vith the

seasons are called global winds.

i3. Winds that blolv steadilv fionl specific clirections ovcr long cii.stances

are called doldrums.

14. The wav Earth's rotation nrakes wincls cLrrve is cirllecl the pr-evailin-g

westcrlie s.

15. Birnds of high-speed rvinds about l0 kilorleters alrove F.arth's surfirce

are cal led pebr_elsledjet*.Bz
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NAME

HOWWTNDYIS IT?

You can estimate the speed of the wind by watching how it affects things
outside, like trees, flags, and chimney smoke. Below is the Beaulort Wind Scale,
which you can use to match the effects of the wind to its speed. Observe the
wind's effects at the same time of day for a week or at various predetermined
times, and record your observations and your estimate of the wind speed in the
chart at the bottom of the page.
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Observation Name of lVind Miles oer Hour Svmbol

Smoke qoes straiqht up Calm Less than 1

Smoke moves, but wind vane does not Lioht air 1-3

Leaves rustle, wind vane moves, wind felt on
face Lioht breeze 4-7
Leaves and small twigs move constantly, wind
extends liqht flaq Gentle breeze 8-12

Dust raised, dead leaves and loose paper blows
about, small branches move Moderate breeze 13-18

Small trees sway, small waves crest on lakes or
streams Fresh breeze 19-24 u_
Large branches move constantly, wind howls
around eaves, wires on telephone poles hum Strono breeze 25-31 \\J-
Large trees sway, walking against wind is
inconvenient Moderate qale 28-32

Twigs break off trees, walking against wind is
diff icult Fresh qale 39-46

Branches break off trees, loose bricks blown off
chimnevs. shinoles blown off Strono oale 47-54

Trees snap or are uprooted, considerable
damage to buildings is possible Whole qale 55-63

Widespread damaqe to buildinqs Storm 64-75 \\
General destruction Hurricane Over 75 \\\

O)
@o,

@

\
o
o.
(l)q
(l)

(!
o

=(l)
t-

Observations Name of Wind Miles per Hour Symbol

Monday

Tuesday

Wednesday

Thursday

Friday



#ere*?{sn : Answer ihe questions,

1. How cold does it feel when the wind speed is 30 mph qnd the temperoture is 30'?

2, How cold does it feel when the wind speed is 40 mph ond the temperclure is 50'?

3. How cold does it feel when ihe wind speed is 5 mph ond ihe temperoture is 40"?

4. Whot cre the octuqltemperoture qnd the wind speed when it feels like -l.16"?

5. Whcf is the octuoltemperoture right now?

Whot is the wind speed right now?

How cold does ii feel?

Wind
Fi Speed

i$ (mph)

i:t 35
{:li'-------'-'- - -- ---
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Name Date Class

Water in the Atmosphere
* Understanding Main ldeas
Label each oJ'the pictures below with the nante of the process it sltow,s-either
evap oration or condensation.

<) Building Vocabulary
Match each term with its definition by writing the letter of the correct cteJinition

the right colttmn on the line beside the term in the left column,

1.

in

()

(o
E

'=
0)

o-
LOJ

5. evaporation

5. humidity

7. relative humidiry

8. psychrometer

9. condensation

10. dew point

11. cumulus

12. stratus

13. cirrus

a. the process by which molecules of .,vater vapor
in the air become liquid water

b. the temperature at which condensation begins

q instrument with two thermometers, a wet-bulb
thermometer and a dry-bulb thermometer

d. ciouds that look like flufff, rounded piles of cotton

e. the percentage of water vapor in the air compared
to the maximum amount the air could hoid

f. clouds that form in flat layers

g. a measure of the amount of water vapor in the air

h. wispy, feathery clouds

i. the process by which water molecules in liquid
water escape into the air as water vapor

Weather and Climate TeachingResources I I 55



Whot Are Those Clouds?
Types of Clouds

The following illustrations show the three basic types of clouds and the cumulonimbus clouds. Below

the illustrations, descriptions are given, along with explanations of how the clouds were named.

Cirrus clouds are high, thin, white clouds
that are made of tiny ice pieces. Cirrus is
a Latin word meaning curl.

Stratus clouds are low, flat gray clouds
which are layered. When stratus clouds
lie close to the ground, they are called fog.
Stratus is a Latin word which means layer.

Cumulus clouds are white, puffy clouds
which form in warm air on sunny days.
They can quickly develop into thunder
clouds or cumulonimbus clouds. Cumulus
is Latin for heap.

Cumulonimbus clouds or thunderheads
are huge, puffy, dark clouds, which are a
type of cumulus cloud. Nimbus is Latin for
rain,

#3667 Weather 26 { { ,o, i O Teacher Createcl Resottrces, Inc
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Whot Are Those Clouds @ont)

Clouds in the Atmosphere

This table iliustrates several types of clouds and the heights they can reach in the atmosphere.

40,000 ft.
(12,192 m)

35,000 ft.
(10,668 m)

30,000 ft.
(9,144 m)

25,000 ft.
(7,620 m)

20,000 ft.
(5,096 m)

15,000 ft.
(4,572 m)

10,000 ft.
(3,048 m)

5,000 ft.
(1,524 m)

#3667 Weather
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Cirrostratus:

above 18,000 feet (5,486 m)

*_;;€44ry
Cirrus:

above 18,000 feet (5,486 m)

t4'R&&
{^-**t 1- -.-'"

Cirrocumulus:
above 18,000 feet (5,486 m)

Stratus:
below 6,000

feet (1,829 m)

Cumulus:
below 6,000

feet (1,829 m)

Cumulonimbus:
below 6,000 feet (1,829 m)
but towei's to upwards of
50,000 feet (15,240 m)

Altocumulus:
between 6,000 to 20,000 feet

(1,829-6,096 m)

@ Teacher Created Resources. Inc



How Are Clouds Formed?
Cloud Formation

Convection ;<{z
\----? \cwater

\-i-)u"p?l]
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Wf
mountain

ffi,
'w.

li!-t -/

w
ffi

Frontal ActivitY a,*)
), t\<-,-z/ -r{ -A 

* 
Jl.\<'r' ,r{ ,:\

^)-- >t-- f-{ ,- -"..'t<
' \ -a 14 (. I
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warm air front 7 ;7
cold air front
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How Do Thermometers Work? @ont)

Reading a Thermometer

The temperature on a thermometer is determined by finding the level of the red mercury in the fube and

the number on the temperature scale across from it. The temperature is written in numbers with the
o sign. For example, 80o F is read: 80 degrees Fahrenheit.

The Fahrenheit scale records the freezing point of pure water at 32" F and the boiling point of water at

2I2'F (at sea level). The temperature is usually reported in degrees Fahrenheit in newspapers, on the

radio, and on television. The normal mouth temperature of the human body is 98.6' F on this scale.

The C,elsius thermometer records temperatures based on the freezing point of pure water at 0o C and a

boiling point of water at 100' C (at sea level). The Celsius thermometer is used in most countries other
than the United States because it is part a of a metric system. The Celsius thermometer is usually used

by scientists because it is based on a decimal system using muitiples of ten. The normal mouth
temperature of the human body is 31" C on this scale.

Celsius Fahrenheit

=-120"
=
=110"
=-100'

=
= 

e0'

=

= 
ro'

='0"
= 

uo"

= 
uo'

: 40"
Dao _/oL ---{- 39' Ireezl

=

=""
= 

''o'

:0"

==- -10"

Celsius Fahrenheit

@ Teacher Created Resources, Inc.
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Name Date 

---- 

Class

Precipitation
I Understanding Main ldeas

Fill in the blanks in the table below.

Answer the following questions in the spaces provided.

6. What is needed for precipitation to occur?

Type of Precipitation Description

I water droplets at least 0.5 miiiimeters in diameter

sleet )

3. rain that freezes on a cold surface

hail 4.

J. ice crystals

7.How is snowfall measured?

8.

c

(U

=o)
O
C
o
o-
o

a Building Vocabulary
FiIl in the blanks with the correct word or words.

Earth's surface.

9. A(n)

10. Long periods of low precipitation are called

is any form of water that falls from clouds and reaches

is an open-ended can or tube that collects rainfall.

Teaching *"torr."6,Weather and Climate



NAME

HOWHOT? HOWCOLD?

900

800

700

600

500

400

30"

A. What is the temperature shown bY

each line?

(1)

(2)

(3)

(4)

(5)

(3)

(4)

B. Draw a line across the thermometer to show each cf the
foiiowing temperatures. Number each temperature line.

(1) 3e"

(21 44"

(3) 56"

(4) 68"

(5) 80"

900

800

70"

600

500

400

300

a
o
E
(D
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o
I
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!
o

@

(oo(o

@
-]lj
il
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.:rii

.ii

16 TEMPERATURE



I

w



i

{*

t

.a,

;}'. ". {t
u t--'! ,&

!\

't+



-lo)

/f7:::::::
i{{ (c-'-?

6aaL ..--->lrr-r>> rrr>

rrrr-> r--r> rtrr-t- 
--r>

-r-t> 
rrr-t> rrrra> rr-D>

<tl-r <<--Itl ar

dit

-qf-r.<Irr€<-<rn

w

U,
m

trz
or
z
ct
ED
T
m
rn
N
rn
U,

SEA BREEZE

Hot air over land rises. Cool sea air llows in to take its place.
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LAND BREEZb
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Warm air over sea rises. Cool land air flows out over tlre sea.



iiil

Figuie 4-7:

Typical
patterns of

wind and

pressure at
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polar easterlies

H

H
i$
$
4
.'!

a
o
Eo
TJ

o\
D

o

o
(0
@

,;l

,M
ffii
:ffi

ffi
ffi
ffi
:{ffi

GTOBATWIND PATTERNS

I_

westerlies westerlies

|,,.r./

300'

trade winds
trade winds

trade trade winds

westerlies westerlies

The doldrums are near the equator. The air is calm here because there is little
change. in temPerature.

Above the equator the trade winds are steady northeast winds. Below the
equator, the trade winds are steady southeast winds.

The horse latitudes are another area of calm. The air is cooling and sinking here.

The westerlies are the prevailing wind over much of the middle and higher
latitudes.

The polar front is where the warm air of the westerlies meets the cold air of the
potar easterlies. This causes unstable weather in the region where the
westerlies prevail.

al,vtst E_
-,tt-----.>-lt .*j " tronf

latitudes

doldrums

\-[ --
norse

- - - latitudes-

polar easterlies

bo WIND



7. jet streams: global winds

8. wind: air pressure 1

W Global Winds: Understanding the Main ldeas

On the diagram below, label the following:

doldrums horse latitudes polar easterlies

trade windsprevailing westerlies

1

Equator 0"

J

10 r K Exploring Earth's Weather



How Aln ClncuLATEs 17

a
o
E,-

tu
Ei

+.\l I gfi

) I Nl-,;F

=l I lll;sl EF

V-? :=

@,=.

!-
o

P
(E
f

LU

(
)

ri

I

COPYRIGHT o 1 984 - MILLIKEI'I PUBLISHTNG C0 Ail rights reserved



Air Currents

Norne the three
Word Bonk, Then

Nome

qir current phenomeno pictured below usir.lg words from the
fill in eoch explonotion,

This picture shows:

Explo notion:

, r( tt [Y.d

This picture shows:

Explo notion:

This picture shows:

Explo notion:

WORD BAN K EXPLANATIONS

The eorth's rototion offects the
poths of winds.

During doy, cooler oir from seo
reploces worm oir over shore,

At night, cool oir over shore
reploces worm oir over seo,

o lond breeze
o seo breeze
the Coriolis effect

Eorlh Science lF875S 92 O l99l lnstruciionol Foir, lnc,
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True WarER Cvct-E

EVAPORATION

2. Vapor is carried up by
ascending currents.

1 . Water e
ocear
rnnirIrlvl

thir

a,

T

WAYS WATER ENTERS AND LEAVESTHE ATMOSPHERE

CON DENSATION

3. Vaoor condenses in
--tnese Torrns.

4. Condensed water in
clouds may fall to earth
as rain, snow, hail, or
sleet.

-(- -<->'/,<2-

iltl

o

COPYRIGH



The Woter Cycle Nome

The never-ending circulotion of the woters of the eorth
;-" qnd to the lond is colled the woter cycle. Lobel the

:ter cycle, Then exploin how the woter cycle works in

from the oceons,
three mojor steps
your own words,

o-!'

g.

to the
in the

OO
o

OO

"n.
" O'"O--O'du o c o;.^q.to b:"W; 

o.o.B"1 
".'

"o8

ocean

How the woter cycle works

condensotion

WORD BANK

precipiiotion evoporotion

Eorlh Science 1F8755 93 o .l991 
lnstructionol Foir. lnc,



AIR TEMPERATURE AND
IryATERVAPOR CAPACITY
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NAME

REIATrVE H{IMTDITY

Dry-Bulb Temperatures (" F)

56 58 60 62 64 66 68 70 71 72 73 74 75 76 77 78 79 B0 82 84 86 88
QO

40

+z

44

46

4B

50

52

54

56

58

60
A'

64

66

68

70

tz
74

76

7B

80

82

B4

86

Use the table above to fill in the relative humidity for these readings.

Relative
Humidity

- 

o/o

-s/a

- 

o/o

7

)A 29 17 8 4

4E 24 18 14 1n F 4 1

:tr +0 tl Ih 10 I 7 4 1

iF 40 u )q 7 13 tl c 8 6
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1.

2.

J.

4.

5. At which

6. At which

Wet-Bu lb
Reading

600

46"

'7Ao

800

Dry-Bulb
Reading

700

700

820

820

humidiiy reading of the four above would it be ciriest?

reading of the four above would you expect rain soon?

HUMIDITY
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HEAT INDEX

140

135

IJU

125

120

115

110

105

IUU

OE

90

85
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75

70

Heat lndex

1009590IE10

Relative'Humidity (%)

30 35 40 45 50 55 60 65 70
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o
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L
o
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E
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F
L

a

Possible Heat Disorders for
People in Higher-Risk Groups

30

125

129 126

17 122 r ot

11 116 123 r31 141

107 111 116 23 130 139 142

103 t07 ltt 15 20 127 tJ5 143 r51

99 tQ2 105 08 12 117 123 r30 137 43 150

95 97 100 t02 05 109 113 118 I Z.t 29 135 142 149

91 93 OA 97 99 101 104 107 110 115 120 tzo 132 JJ 144

87 88 s0 91 93 94 96 98 101 104 107 110 114 19 124 130 136

83 M 85 86 87 88 90 91 93 95 96 9B 100 102 106 109 113 117 122

76 79 80 81 82 83 84 85 86 87 88 ao 90 91 93 o( 97 99 102 105 108

1A 75 76 77 77 78 79 79 80 81 81 6Z 83 85 86 86 87 88 89 91

69 69 7A 71 TI 72 73 73 74 74 75 76 76 77 77 78 78 79 /9 80

(}4 04 oc bc 66 66 67 b/ 68 68 69 69 70 70 70 70 a1 71 71 71 72

130o or higher Heatstroke or sunstroke highly
likely with continued exposure

105'-i300 Sunstroke, heat cramps, or heat
exhaustion likely, and heat-
stroke possible with prolonged
exposure or physical activity

900-1 050 Sunstroke, heat cramps, and
heat exhaustion possible with
prolonEed exposure or physical
activity

800-900 Fatigue possible with prolonged
exposure or physical activity
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