WHAT IS WEATHER? SECTION i

weater .eeee.| ACTIVITY #14: Relative Humidity

Did You Know?

The umount of moisture in the atmosphere dat any one fime is equivalent to only about T inch
(25 mm) of ruinfall when it is spreud over the whole surface of the edrth.

Water vapor in the dir of one city (like Sun Francisco at 60° F) could bring u dump, bone-chilling foy und
drizzle, but in another city (like Los Angeles ut 85° F), the sume amount would contribute to a comfortable
and sunny duy. The likelihood of precipitation depends on the umount of wuter relative to the maximum
amount of wuter the dir cun hold ut thut femperature, Warm dir can hold more water vapor thun cold dir,
Relative humidity is the comparison of the umount of moisture present in the dir und the umount of moisture
that it could hold. When the relutive humidity is 67 percent, the dir holds ubout two-thirds of the wuter
vapor it could potentidlly hold at that temperature before precipitation. A relative humidity reading of 100
percent meuns that the dir is completely filled with water vapor. A relative humidity reuding of 0 percent
meuns that there is o water vapor in the dir,

1. How does the uveruge relutive humidity in the region where you live compdre with other yeoygraphic
areus in your stute? Using the wedther section of your ddaily hewspuper, compare the humidity levelsin
your region with three other locutions in your stute,

2. Record humidity informaution euch day, then cualculate u weekly auverage. Continue for a six--week
period. Evdluate your dutu, What cun you conclude from this exercise?

TIME YOUR
PERIOD REGION LOCATION #1 LOCATION #2 LOCATION #3

WEEK #1
WEEK #2
WEEK #3
WEEK #4
WEEK #5
WEEK #6

Extension Activity: A hygrometer is an instrument for measuring humidity. A human hair can be used to
medusure humidity since it stretches in moist uir und shrinks in dry dir. Some edrly hygrometers used u puper
strip to move u needle. The puper shrunk or strefched us it responded to the dumpness in the dir. Muke
your own simple hygrometer using newspuper. (Visit your library orlook in un encyclopediu for more detuiled
informution ubout hygrometers und how to build one.)
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WHAT IS WEATHER? SECTION i

et e | ACTIVITY #10: High Humidiity

Did You Know?

Warm dir can hold more water vapor than cold dir. In certain places in the Tropics, the dir is hot
and sticky and contuins hedrly as much wdater vapor ds the dir in ¢ saund,

Humidlity uffects our comfort und hedlth. The higher the humidity, the more uncomfortable u person will
feel. Wheh the temperature and humidity are high, people feel “sticky.” Their perspiration does not
evaporate, To overcome the discomforts of humidity, people buy und use different consumer products.
Air condiitioners, for exumple, tuke the wuter vapor out of the dir making the environment more comfortuble.

1. Look through toduay’s newspaper for consumer products that work to overcome the discomforts brought
oh by high humidity.

2. Clip your newspuper exumples und list them below. Expluin how euch product plays u part in lowering
or eliminating humidity.

PRODUCT EXAMPLE FROM THE NEWSPAPER EXPLANATION OF PRODUCT UTILITY

Extension Activity: Fluid replacement is key to avoiding dehydration while exercising or playing sports.
When the humidity is low, perspiration evaporates yuickly, and although you may feel cool, your body
could actudlly be in dunger of overheuting. Look in the sports section of your ddily newspuper for articles
or information ubout dehydration or overheuting during exercise. Next, locute the grocery udvertisement
section to find drinking products that replenish fluid in the body during sports or heuvy exercise. Can you
expldain how these products work?
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WHAT IS WEATHER?

SECTION i

weater .o | ACTIVITY #16: Heatt Index

Did You Know?

The Hedut Index prepared by the U.S. Nationdl Wedther Service shows what the temperature feels
like us the humidity changes. With this chart, you can figure out how hot it feels any day.

HEAT INDEX:

130°F or higher
105°F  — 130°F

90°F — 105°F

80°F - 9QO°F

POSSIBLE HEAT DISORDERS FOR PEOPLE IN HIGHER RISK GROUPS:

Heutstroke or sunstroke highly likely with continued exposure
Sunstroke, heat cramps, or heut exhaustion likely, und heutstroke
possible with prolonged exposure or physicul uctivity

Sunstroke, heut crumps, und heut exhaustion possible with prolonged
exposure or physicul uctivity

Fatigue possible with prolonged exposure or physical uctivity

1. If you live in u city where summers are hot and humid, like New Orleuns, Houston, Miami, or Washington
D.C., you know from first-hand experience how uncomfortable it cun feel. Turn to the wedther puge in
today’s newspuper. What was yesterday’s high femperature in euch of those four cities? Using the
hedt index below und the newspuper temperature listings, determine how hot it would have felt in
euch city (yesterday) if the relative humidity was 65%, 75%, 85%, or 95%.

2. The dirtemperature in Houston or New Orleuns on a hormal summer day could range between 90° und
100° with 50% to 70% humidity. Using the heut index, determine how hot it would feel at that

temperuture runye.

HEAT INDEX

AIR TEMPERATURE (F°)

140
135
130
125
120
115
110

75
70

25

RELATIVE HUMIDITY (%)
30 35 40 45 50 556 60 65 70 75 B0 85 90 95 100
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83

84| 85| 6| 87 83| 89| 90] 91 93] 95| 97[ gal102]105

78| 79| 79| 80| 81| 81 82| 83| 85| 86| 86| a7] s8] s9f 91
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2
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73| 73| 74{ 74] 75| 75] 76| 76| 77| 77| 78] 78| 79| 79| 80|

66| 67| 67| 68| 68| 69| 69[ 70| 70] 70| 70 71| 71| 71| 71| 72

Extension Activity: Refer to the heutstroke und sunstroke information in the top section of this lesson. Are
heut disorders more likely to occurin hot, humid areas? Explain, Visit your school library to obtain heutstroke
and sunstroke information for your community. Beygin a newspdaper clipping file with drticles about heutstroke,
heat exhaustion, or physical activity during prolonged hedt exposure.
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WHAT IS WEATHER? SECTION i

weather_woce |- ACTiVItY #17: CloOuds

Did You Know?

For centuries, sdilors lost at sea have used clouds to guide them to land. Fleecy clouds on the
horizon often form above islunds.

Clouds ure mude up of millions of droplets of water orice, which are so small und light they can flout in the
air. Clouds form when warm dir rises, then cools below its dew point. The dew point is the temperature ut
which the dir becomes so filled with moisture that its state furns to u visible water vapor. Ruindrops dre
formed from these wuter droplets. With further cooling, the wuter puarticles yrow toyether und fall us rain.,
If the atmosphere is cold enough, the droplets become ice crystals. Clouds are without color, but they
uppedr to be white becuause they diffuse or scutter sunlight, Clouds reflect part of the heat from the sun
back into spuce. This process keeps our planet from becoming too warm. Clouds dlso frap hedt radiating
from the ground, keeping the eurth from becoming too cool.

1. Check the weuther puye of toduy’s hewspuper for cloud cover predictions. Find predictions for three
different days. Weuther forecusters describe the predicted cloud cover with special terminoloyy
(Fdir=less than 40% of the sky is covered by clouds; Partly Sunny / Partly Cloudy = 40% to 70% of the sky
is covered by clouds; Cloudy / Mostly Cloudy = 70% or more of the sky is covered by clouds).

2. List the day und the cloud cover prediction on the chart below. Then, convert the cloud cover
percentuyge (uccording o the range yiven dbove) info uny 5 decimals that fall within that range.
Next, express those decimals us fructions.

DAY OF CLOUD COVER PERCENTAGE CONVERT TO ANY § EXPRESS AS
THE WEEK PREDICTION RANGE DECIMALS IN RANGE FRACTIONS

Extension Activity: Conduct u simple cloud-muking experiment! Warm u hurrow-hnecked bottle by shaking
hot wauter init. Put unice cube on top of the bottle. Becuuse this demonstration does hot udd particles of
dust or smoke thut uct us huclei to help the water vapor condense more visible, you will have to turn off the
room lights and shine d flushlight into the bottle 1o see the cloud. Another variation of this experiment is
simply fo fill u hurrow-necked bottle with 1 to 2 inches of hot water und put the ice cube on fop of the
bottle.
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WHAT IS WEATHER? SECTION i

weather oo | ACTIVITY #18: Cloud Families

Did You Know?

The tdllest cloud is the giuht cumulohimbus. It cuh reach a height of 11 miles (18 km) which is
twice s high as Mount Everest anhd cah hold more than a hailf million tons of water.,

There are three fumilies of clouds. In 1804, Luke Howard, u British bioloyist, yuve them Lutin hames: “cirrus”
(curl of hair), "cumulus” (heup, mass), und “stratus” (layer), There dre ten main types of clouds made up of
combinations of these fumilies, Clouds ure ulso grouped by their height above the ground, “dlto” (high),
und by their umount of precipitation, “nimbus” (ruin). Euch cloud curries u messuge ubout the weuther to
come. Meteoroloyists use clouds to help them muke forecusts.

1. Cirrocumulus clouds ure clouds resembling “u muss of curls.” The word, cirrocumulus, is o combination
of the two words, cirrus und cumulus. The English lunguage is made up of hundreds of words thut are
combinutions of other words. They ure culled compound words. Look utf the front puye of today’s
newspdper, Circle us muny compound words us you cun find.

2. Using u dictionary, define euch compound word on the front page. How does the definition relate
to the meuning of the two smdller words?

FRONT PAGE DEFINITION OF TWO SMALLER WORDS
COMPOUND WORD COMPOUND WORD WITH DEFINITIONS

Extension Activity: When you look dtf the clouds, how do they muke you feel? Do they muke you feel
dreumy or sud, happy or hopeful? Clouds ure yuite often used to convey emotions in poetry und songs.
Listen to the lyrics (words) of some of your favorite songs. How many songs mention clouds, storms, or rain?
Pretend you ure u writer for the entertuinment section of your duily newspuper. Write u critiue for one of
those sonys. Be sure 1o mention how the weuther-related lyrics muke you feel,
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WHAT IS WEATHER? SECTION |l
Activity #18: Cloud Families
CLOUD TYPE RELATED
DESCRIPTION | COMPOSITION HEIGHT
(AND SYMBOL) WEATHER AL
High Clowds:
Cirrus delicate, ice crystals above 20,000 1, 1st sign of
thraadlike (oftan highar approaching
) than 35,000 ft.) starm of weather
change
Cirrocumulus semall futts of icE crystals o opbove 20,0001t | quist winter
{rare) cotton weather
Cirrsstratus thin sheast; ice cryytaly abowa 20,0040 rair Or show
ceuses hato likely within 24
2 around sun or hoLirs
(FTulely)
Middle Clouds:
Altocumulos unconnected water droploats 5,000 to guiet winter BLIMA FnEr
| . piles or layers 20,000 1t waathar thunderstorm
piled together
Altostratus smooth white or | water droplets 5,000 o maybe light rain | raEn or snow
gray 3heet; 3un 200, (0 F. arF anGWw likaly in &6 to
rd may be Seen hours
| through clouds
|
irmboetratus - smonth layar af weter droplets 6,000 1o 20,000 widespread and

gray; may not be

ﬁ— seern because o

ft, or [owar

contlnuaus rain

OT 3N0W
rain Qr Snow
Low Cloudws:
Siratus smooth, even waler droplets balow 5000 ft. i drizzle
chget
Stratocumulus | moare uneven waler dropiets below 5,000 fl, Owercast Tollows storm
: than stratus,
L/ light and dark
patches on
i underside J
1
Clouds Through Al Levels:
T
Cumulus | heaped up in waker dropiets up ta 20,000 ft. in moring,
piles presed es shonm;
ﬁ g in aftarnoon,
: taflows storm
Cumulonimbus | desp plles; may  water droplets; usually 5000 1o thunderstorms; i wintgr,
- bzanavit-shaped - | maybedog— A0 thick,. | kReawsraing kel | followrad by
5 an tap (Qirrus ;rystais on top can reach 60,000 | possible Aarth wind and
layer) . thick colder weather
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WHAT IS WEATHER? SECTION i

weater ... | ACTiVITy #19: Precipitation

Did You Know?

A cloud can develop and produce rain in less than an hour, It fakes an averdage of hine minutes
for a raindrop to reuch the ground from u cloud 20,000 ft (6,250 m) thick.

Precipitation is moisture that falls from clouds. Rain, show, sleet, und hail are forms of precipitation. The
water vapor uttaching to huclei in clouds becomes precipitation when the water droplets become to0o
heavy to be held dloft by dir currents. Water droplets become heuvier by bumping into euch other und
sticking toyether, or by colliding with ice crystuls und then freezing und sticking together. This combininyg of
water vapor droplets is culled coudlescing. The form that precipitation takes: rain, snow, sleet, or hdil,
depends on the temperuture of the various layers of dir it pusses through on the way fo the ground. Ruin
cun originute either us water or us ice. |If sleet or show pusses through u |ayer of warm dir, it will melt and
reuch the earth us rain,

1. Turnto the weuther puge in your duily newspuper. Find the section on precipitation. Most newspupers
list the duily, monthly, and yearly amounts of precipitation. They diso list monthly and yedrly averages,
us well us the previous year's totals, Can you find this information?

2. Creute umethod for tracking: (d) the actudl precipitation, (b) the average precipitation for your ared,
and (c) the precipitation for the precedinyg yeuar. Then, graph your information und unalyze your data,
Have you had more or less precipitation than last year? s the precipitation above or below uverage?

ACTUAL PRECIPITATION AVERAGE PRECIPITATION LAST YEAR'S PRECIPITATION

Extension Activity: Cunyou mauke ruin? Put u tray of ice over u boiling steum kettle that is yiving off steum.,
Turn off the room lights und hold d flushlight under the tray neur the kettle. A cloud should form und rain will
fall. The cooling of the uir decreuses its ubility to hold water und it becomes suturated.
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WHAT IS WEATHER?

SECTION i

Activity #19. Precipitation
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WHAT IS WEATHER? SECTION i

Weather_ovneeee | - ACTIVITY #20: Halil

Did You Know?

A hdilstone the size of u melon fell in Coffeyville, Kunsus on September 3, 1970. This, the largest
hdilstone on record, weighed 1.67 Ibs (760 g) and wus 17.5 in (44.5 ¢cm) round.

Hail is formed by the collision of supercooled wuter droplets with smaill ice crystals. Water freezes on to the
crystdls in layers, like the skin or layers of an onion. Huil is formed when there dre strong updrafts that
bounce the crystals between moister und drier areus. Every time it bounces, the hailstone udds unother
layer of ice, so the bigyer the hdilstone, the longer it has been bouncing around in the clouds. Pilots have
spotted hdil when they dre severdl miles away from d cloud. Sometimes hail is shot out of the sides of
clouds becuuse of the force und instubility of the dir currents. To reuch golf-badll size, a hailstone must
remuain in the cloud for ut leust 20 minutes aund must be bounced by the updraft af leust two or three times
before fdlling to edrth, Hail is most common during spring und summer, usudlly during thundershowers.

1. Locute the comics section in your daily newspuper. Nofice the many different types of comic strips
(funtasy, romunce, science fiction, uction-udventure, situational comedy, childish viewpoint). Which
type of comic strip do you like best?

2. Creute your own hew comic strip series! Begin your first segment below with a story about a hail storm.,
Use the weduther information from this lesson for buckground materidl,

MY COMIC STRIP
NAME OF COMIC STRIP: TYPE OF COMIC STRIP:

Extension Activity: Try muking your own hdilstone by repeutedly udding more und more wuter drops to u
piece of ice pluced in u container in your freezer. What is the diameter of your hailstone? How much does
it weigh? Pretend your huilstone wus reul und had fallen nedr your house during d recent thunderstorm.,
Write u lute breduking news story dbout it. Be sure to include the who, what, when, where, why, und how!
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WHAT IS WEATHER? SECTION i

Weather wue | - ACTIVITY #21: SNOW

Did You Know?

The most show fo fdll in a yeur was at Paradise, Mount Rainier in Washington state during the
winter of 1971-1972. Some 1,224 inches (31,102 mm) of snow fell, enough fo reach a third of the
wdy up the Statue of Liberty in New York.

Snow fdlls to earth either as individual crystals or us snowflakes, which are large musses of crystals. In the
atmosphere, snow grows directly from water vapor into solid crystals, formed around microscopic purticles
of dust orice. Show crystals that fall through very cold, dry dir will hot accumulate many other crystals and
will fall as dry snow, which has a very low water content; as much as 20 inches of dry show would have to
melf to make an inch of water, Show crystals that fall through moist uir that is not too cold grow much
larger und fdll us wet show; six or seven inches of wet snow can make an inch of water. Show crystals
usudlly formin hexagonal, or six-sided shupes. The shupe of the crystuls depends on the dir temperature. In
colder uir, needle und rod shapes form. More complicuted shapes form in warmer dir.

1. Scun toduy’s hewspuper for words that relute to show or snowfall, (For exumple: snowfluke,
precipitation, crystals, wet, dry, etc.) Find at leust 20 words.

2. Arrange your hewspdper words on a grid with “like” lettersintersecting. In other words, credte a crossword
puzzle! Define your snow words und pluce the definitions in the correct “dcross” und “down” columns
(for the complete crossword puzzle und unswer key). Then, give u blunk grid with your “dcross” und
“down” instructions to a classmate. See if your classmate can solve the puzzle.

CROSSWOOD PUZZLE:

Across:

Down:

Extension Activity: An avalunche can bury avillage in seconds und smash trees us if they were matchsticks.
It can happen when fresh show falls on top of anicy layer on slopes. Avalanches can be friggered by drise
in femperature, d strong wind, or even uloud noise. For this reason, hikers and campers should be extremely
cautious in the mountuins, During the winter sedson, creute u hewspdper clipping file of show or
avalanche-reluted stories.  Study the information given in euch hews story. How could different
circumstunces have chunged euch situation?
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WHAT IS WEATHER? SECTION i

B — Activity #22: What Causes A Rainbow?

Did You Know?

A rainbow is uctudlly ¢ full circle. The arc seen from ground level is only part of the rainbow.
When flying in an dirplane, far above the grouhd, you can see d rainbow's full circle.

A rdinbow is caused by sunlight shining through droplets of water, which act us prisms. A rainbow is only
visible when the sun is low in the sky. To see d rdinbow, you must have your back to the sun. Ruinbows dre
usudlly seen in the eurly morning und lute afternoon. A morhing rainbow is seen in the west. [t is usudlly un
indicutor of rain later in the duy, becuuse weduther generdlly moves from west to eust,  An ufternoon
rainbow, which is seen in the eust, meuns that the rain is to the eust, In other words, the rain has moved
pust the observer. There ure seven muin colors in a rainbow. In visible order they dare: red, orunge, yellow,
green, blue, indigo, und violet. In u single ruinbow, red is ulways utf the fop und violet ut the bottom. If u
double rainbow forms, the second is u fuinfer ruinbow und the colors ure reversed.

1. A rdinbow is simply u curved spectrum of color, A hewspuper press is uble 1o print the colors of u
rainbow by using u combination of the primary colors: Magenta (red), Cyun (blue), und Yellow. Look
through today’s hewspuper for exumples of photographs, graphics, und heudlines printed in color.

2. Using u powerful mughifying gluss, inspect each example. Noftice the size und humber of dots which
blend toyether to produce u purticular color. Dot size und ink density determine the shude of u color.
Cun you tell which primary colors were used in educh example und how they were combined?

GRAPHICS: ICONS, HEADLINES AND

PHOTOGRAPHS CHARTS, GRAPHS, MAPS LETTER TYPE

Extension Activity: Muke your own rainbow! Stand a glass of water on o window ledyge in bright sunlight.
Pluce u sheet of white puper on the floor (or somewhere ucross the room where the sunlight hits). You will
see the colors of u rainbow on the sheet of paper. What you dre doing is separating the various colors that
mauke up white light. When light pusses ut u slunt of 40° to 42° from the dir through the yluss of water, the
rays chunge direction. They ure “refructed.” Euch color bends differently: violet bends the most und red
the leust. So, when the light comes out of the yluss of wuter, the different colors fravel in slightly different
directions und strike the sheet of puper ut different places. It is the sume with u rainbow in the sky.
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