BLOWING IN THE WIND SECTION I

Activity #29: The Jet Stream

Did You Know?

Jet streums were discovered during World War Il (1939-1945), when Allied und German pilots
encountered them ut high dltitudes. The pilots hoticed that their dir speed was sighificuntly
uffected when flying in or heur these dir currents.

A jet stream is u bund of fust-moving dir currents that occur at high alfifudes. Jet streams flow around the
Northern und Southern Hemispheres. A jet stream’s core of strongest winds meusures ubout 60 miles (97
kilometers) wide, 1 mile (1.6 kilometers) thick, and about 3,000 miles (4,800 kilometers) lony. The winds
move ut speeds ygreuter than 65 miles (105 kilometers) per hour und muy exceed 200 miles (320 kilometers)
per hour. There dre three muin jet streams found in the upper froposphere, the layer of the utmosphere
nedrest the earth: (1) the polar jet, (2) the subtropicdl jet, and (3) the eyuatoridl jet. These occur ut
dltitudes of dubout 6 to 15 Mmiles (10 to 24 kilometers) ubove the ground. The polar jet und the subtropicdl
jet both flow from west t0 eust und circle the edrth in both hemispheres. Both weuken aund move farther
north (Northern Hemisphere) or south (Southern Hemisphere) during the summer. The eqguatoridl jet, on
the other hand, flows from eust o west und does hot circle the earth. It occurs only over Southeust Asiu
and Africu, and only in summer.

1. Commercidl pilots take udvantage of the jet stream on most west to edst routes, when possible.
(A pilot heuded from Chicugo to New York cun save 15-20 minutes flying time and hundreds of
gullons of fuel by slipping intfo the jet streum; u pilot flying from New York to
London cun save ubout T hour,) If you could tuke u west to eust trip in the Northern Hemisphere on an
dirplane, where would you go?

2. Plun your west fo eust dreum vacution! Locute the travel section in your Sunday newspaper. Find the
chart giving lowest dir fares, Pick u destination offering you the most for your money. Scun the
travel udvertisements und articles about that destination. Design your vacation itinerary.

DEPARTURE CITY (WEST): DESTINATION CITY (EAST):

AIRLINE WITH LOWEST AIRFARE TO THAT DESTINATION: AIRFARE:

ITINERARY:

Extension Activity: Why do you think these fust-moving dir currents were called “jet streams?” Look in
toduy’s hewspuper for examples of other words thut hume items or objects in  similar munner. Find ten
words und determine the relutionship of euch word-name to its definition.
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BLOWING IN THE WIND SECTION I

Activity #30: Air Pressure

Did You Know?

The weight of the utmosphere (utmospheric pressure) is approximately 5,600 trillion short
fons. Air pressure is gredtest ut seu level (14.7 Ibs per syuare inch). It decreuses the higher
you go in the utmosphere.

Becuuse dir hus weight, it can exert pressure. The weight of the atmosphere, or the dir over the whole
edrth, is constant, but it changes locully. The weight of the dir over u given spot is culled dir pressure.  Air
pressure cun be meusured. An instrument culled u barometer is used to Meusure dir pressure. Barometers
indicute dir pressure in inches or millimeters of mercury or in units called bars and Mmillibars. The bar is a unit
of pressure in the metric system, und u millibar eguals one one-thousundth of  bar, On u burometer, the
average utmospheric pressure at seu level is 29.92 inches (760 milimeters) of mercury, or 1,013 millibars.
Alir pressure meusurement is related to weuther forecusting. The farther the pressure drops below the
average 29.92 inches, the gredter the likelihood of a storm. The farther the pressure rises ubove 29.92
inches, the greuter the likelihood of fuir weuther.

1. Locute the weduther page in tfoduy’s hewspuper. Can you find the barometer reading for today or
yesterday? (It may be listed on the weuther puge under ulmanac information. However, some
newspupers do not list barometer reudings.) Keep track of the hewspuper burometer reudings for
ohe week.

2. Using uburometer at home or ut school, track the atmospheric pressure yourselfl How do your readings
match up aguinst the hewspuper readings? Did the barometer reuding change very much from day
to duy? Expluin, How did it help you forecust the wedther to come? Next, convert the reudings given
in inches to millimeters or millibars (or visa versa: convert millimeters or millibars to inches).

WEEK DAY | NEWSPAPER BAROMETER DAILY BAROMETER WEATHER CONVERSION TO OTHER
INFORMATION READINGS TO COME FORM OF MEASUREMENT

SUNDAY
MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
SATURDAY

Extension Activity: Perform u simple experiment to show how dir hus weight and can exert pressure. Wad
or crumble u smull piece of hewspuper und put it in the bottom of u drinking yluss. Put the drinking glass
straight down into u tank of water, The hewspuper will stay dry. This is becduse the dir pressure is greuter
than the water pressure.
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BLOWING IN THE WIND SECTION I

Activity #31: Air Masses & Pressure Systems

Did You Know?

If you stund with your buck to the wind in the Northern Hemisphere, the hedrest low pressure
system will be on your left. In the Southern Hemisphere, it is onh your right.

Pressure systems are whirling masses of ir, called highs or lows, that cover very large dreus of land, often
some 386,000 syudre miles (1,000,000 sy km). The highest or lowest pressure in the system is always at the
center. Low pressure systems usudlly bring cloudy skies und often rain or snow. High pressure systems bring
dry, gradudlly cledaring wedther or generdlly fair weather, Warm, moist dir rises and is ussociated with low,
or weuker, pressure dreus.  As this dir rises, it cools und the water vapor in it condenses; this is how clouds
are formed. Cool dir sinks and compresses, causing high pressure. Rapidly falling dir pressure medns that
a storm is coming. Rapidly rising dir pressure meuns fair wedther. (Differences in terrain, and in individudl
sforms can cuuse exceptions to this generdl rule, however.,)

1. Find the weduther puge in toduy’s newspuper. Locute the national wedther forecust maup. Identify
areus of high pressure (indicuted by the symbol H) und dareus of low pressure (indicuted by the
symbol L). Which pressure systems ure more ubundunt, H or L?

N

Next, study the nationadl forecust mup for precipitation symbols. High pressure usudlly indicates dry
weuther, while low pressure usudlly indicutes wet weather. Do you find that to be correct uccording to
today’s newspaper weuther map? List the pressure areus from today’s map on the chart below and
describe uny uccompunying precipitation,

HIGH PRESSURE PRECIPITATION LOW PRESSURE PRECIPITATION
AREAS (H) PATTERNS AREAS (L) PATTERNS

Extension Activity: Collect nhationul weuther forecust maps from the newspuper for several duys or weeks.
Then, drrange your mups in the correct seyuence uccording to date. Muke generdlizations ubout the
high and low pressure systems. Did these systems influence or determine weuther outcome over the
extended period of time? Explain,
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BLOWING IN THE WIND SECTION I

Activity #32: Weather Fronts

Did You Know? The temperature cun suddenly full dozens of degrees when u front pusses!
Some historic temperdture drops dre us follows: from 55°F ut 7:00 A.M. to 8°F ut 7:15 A.M. in
Rapid City, South Dukota (Junuary 10, 1911); from 44°F to -56°F in 24 hours in Brownhing,
Montana (Janhuary 23-24, 1916).

A front is u transition between two temperature or dir density zones. Fronts are formed by d contrast
between oceun und lund temperatures or by pressure differences in the upper wind flow. These fuctors
cuuse cold uir to sink und warm dir to rise. In other words, they cause u front to develop. A simple wind
shift cun indicute u weuk front; not dll fronts ure strony enouyh to bring drumatic shifts in weduther, For u
front to be strony, the difference in temperature between the cold front und the warm front must be u
large one. Frontal weuther cun be unsettled or stormy. A front cun be observed locdlly or locuted on u
weduther map by hoting sharp temperature changes, drastic changes in humidity, shifts in wind direction,
pressure chanyges, und chunges in cloud und precipitation putterns. The four muin types of fronts ure the
cold front, the warm front, the stationary front, and the occluded front (see page 40).

1. Findthe weuther puge in toduy’s newspuper. Locute the hutionul weuther forecust mup. |dentify the
frontal systems illustrated on toduy’s map. (Look for the specific symbols us given to you on puye 40.)

2. How many frontal systems do you see? What does today’s map tell you ubout the weather? Collect
national weuther forecust maps from the newspuper for several days. Then, drrange your maups in the
correct seyuence dccording to date, Speculate dbout the wedther to come. Make u three-day
forecust prediction bused on the information given to you in this lesson, and on puges 40 and 41,

THREE-DAY FRONTAL WINDS; TEMPERATURE; PRESSURE;
FORECAST SYSTEMS CLOUDS; PRECIPITATION; HUMIDITY?
DAY #1
DAY #2
DAY #3

Extension Activity: Experience the feeling of a warm and cold front by doing the following. First, stand in
front of u radiutor or heuter for five to tfen minutes. Then, stund in front of un opened refrigerator or dir
conditioner for five to ten minutes. The warm radiator heuts the dir around it. The refrigerator cools the dir
around it. Air masses work the sume way. Air that lingers above d region without moving forms an dir mass
with the femperature und moisture of the areu, When un dir muss moves on, it influences the weuther of
the dreu it pusses over. When cold und warm dir musses meet, they don’t mix. Insteud, they form d zone
that is generdlly hundreds of miles long. Thut zone is called d front.
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BLOWING IN THE WIND SECTION I

Activity #32: Weather Fronts
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COLD FRONT: = [nucold front, the cold dir cuts under the warm dir, forcing the warm dir to rise.
Cold fronts often produce short periods of heavy precipitation. Colder weuther usudlly follows the passage
of u cold front. In the Northern Hemisphere, cold fronts usudlly lie in a northeust to southwest direction und
move toward the eust or the southeast, Cold fronts travel about 20 miles un hour, but fuster in the winter
than in the summer.

WARM FRONT: . In G warm front, warm dir overrides the cold dir. Warm fronts often produce light,
steady precipitation. Warmer wedther usudlly follows the pussage of a warm front, In the Northern
Hemisphere, warm fronts usudlly occur on the eust side of low-pressure cells aund are usudlly followed by
cold fronts us the prevuiling westerlies move the low toward the edst, Warm fronts travel about 15 miles
per hour.

STATIONARY FRONT: =~gr—= \\hen wurm uir und cold uir meet but move very little, the front is u
stationary one. The weuther is usudlly moderate und continues for severdl days,

OCCLUDED FRONT: A The weuther of occluded fronts is similar to that of cold or warm fronts
but less extreme. Occluded fronts occur becuuse cold fronts fravel fuster than warm ones. When u
cold front cutches up with g warm one, it pushes the warm dir dloft over the cool dir in front of the
warm front.
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BLOWING IN THE WIND SECTION I
Activity #32: Weather Fronts
COLD FRONT
(sharp contrast or change in weather)
WEATHER BEFORE WHILE AFTER
ELEMENT PASSING PASSING PASSING
Winds south-southwest gusty, shifting west-northwest
Temperauture warm or mild sudden drop colder
Pressure faling steudily sharp rise rising steudily
Clouds increusing cirrus und towering cumulus or often cumulus
cirrostratus, then either cumulonimbus
towering cumulus or
cumulonimbus
Precipitution short period of showers hedvy rdin or snow decreusiny intensity of
showers, sometimes with showers, then cledring
hail, thunder, und lighthing
Humidity high; remuins steudy sharp drop loweriny
WARM FRONT
(gradual change in weather)
WEATHER BEFORE WHILE AFTER
ELEMENT PASSING PASSING PASSING
Winds south-southeust variable south-southwest
Temperuture cool or cold steudy rise wdrmer
Pressure falling leveling off slight rise, then fdill
Clouds cirrus, cirrostratus, stratus-type cledring with scuttered
dltostratus, himbostratus, stratocumulus;
stratus; foy und cumu- cumulonimbus in
lonimbus in summer summer
Precipitution light to moderute ruin, drizzle usudlly none; sometimes
snow, Sleet, or drizzle light showers
Humidlity (chunge in humidity for warm front is insignificunt)
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BLOWING IN THE WIND SECTION I

Activity #33: Storms

Did You Know?
More hedt is releused in u severe thunderstorm than is releused by several small atomic

bombs. And worldwide, there ure over 40,000 thunderstorms every day.

Storms, the most dramutic weuther phenomenon, ure disturbances of the utmosphere. |In uddition to
frontal storms, there ure three mujor types of storms: thunderstorms, tornudoes, und hurricunes.
Thunderstorms and tornadoes occur in the lower and middle Iatitudes. Thunderstorms dare the result of
mussive updrafts of dir that creute cumulonimbus clouds. The uccompunying lighthing is caused by the
friction of rapidly moviny ice particles und rain in the thunderclouds that builds up electrical charges.
Thunder is the sound cuused by the shock waves of expunding guses moving ulony the line of electricity.
Tornudoes, which are violent whirlpools of dir, are caused by the instubility of thunderstorms that occur
dlony u cold front, A fornudo over water is culled u waterspout. Hurricanes (called typhoons in the North
Pacific Ocedun und willy-willies off the coust of Australia) are tropical storms. Hurricanes dre low-pressure
cells with extremely high winds. They cun develop only when there is a very warm, moist mass of dir over
the open oceun.

1. Scun the weuther puye in your hewspuper for sutellife weather photos. (Newspupers do not always
print sutellite photos. So, you may have to look at severdl different hewspapers.) Or, cdll or write the
neurest Nutionul Weuther Service office to obtuin one or more sutellite pictures.

2. Notice the movement of storms that is shown in the pictures. How dre the storms uffected by the
seuson (that is, the amount of direct sunlight)? Where are the dreus of high and low pressure?

SATELLITE PHOTO INFORMATION

Extension Activity: If you have the eyuipment avdiluble, tape the sutellite pictures from television wedther
reports for a week or two. Your videotape will be u clear demonstration of the movement of storms. Then,
compure the information you guthered from the television with the information reported duily on the
weuther puge in your hewspuper. Creute u graph to show the hewspuper information.,
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