THE WEATHER
AIM 3: How can we predict the weather?

HW
- Read “How Can We Predict the Weather?” p169-172
Do all questions on Part A&B-1 on p172-174
Read “Can We Learn to Live with Natural Hazards®27%-178
Do all questions on Part A on p178&179
Review Unit

Do all Chapter Review Questions p179-183
Fronts are the leading edges of moving air masses.

A cold front is produced when an advancing mass of cold aingaig/armer air above.
The rising warm air forms clouds and intense botisprecipitation occurs.
A cold front moves quickly in a matter of an hourtwo.

Cold Front

A warm front is produced when warm air flows in to replaceteesing cold air mass.
The rising warm air forms clouds and long lastimggipitation occurs.
A warm front moves slowly in a matter of severaysia

Warm Front




A stationary front occurs where the winds blow in opposite directialesig a boundary between warm and cold air masses.
Stationary fronts bring unsettled weather.

Stationary Front

An occluded frontis produced when an advancing cold air mass pushghkter warm air mass completely above the gdoun
Occluded fronts bring rainy weather.

Occluded Front “_(./

Meteorologists make extensive use of technologyabserve and predict the weather.
- Thermometers
Rain gauges
Wind gauges
Barometers
Weather balloons
Radars
Satellite photographs
Computers



The more information meteorologists have aboutneseather conditions, the more reliable their asts become.

L and H in Northern hemisphere

A high pressure system "H" brings cool and dry air with clear skies and statnditions.
Highs are zones of divergence where sinking ainetenter causes the winds to blow outward.
A low pressure system "L" brings warm and moist air with cloudy skies, anelcppitation.

Lows are zones of convergence where rising al@atéenter causes winds to blow inwards.
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Weather systems usually move across the United Sgstfrom west to east.
Ex: See weather maps below
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Test your understanding
8/07

Base your answers to questions 36 and 37 on tipd drelow, which shows air temperature, dewpoind, present weather conditions for a 23-
hour period at Dallas, Texas.
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36 The thunderstorm that occurred between 11 mohl2 midnight was most likely the result of
(1) the arrival of a warm front (2) the arrival of a cold front
(3) an increase in the difference betwaeteaperature and dewpoint (4) an increaseoth kir temperature and dewpoint
37 Which weather condition was reported at Dallasmthe air temperature was equal to the dewpoint?
(1) fog (2) rain (3) thunderstorm (4) drizzle

Base your answers to questions 68 and 69 on tlogtzan below, which shows air pressure recordedilitbars at Green Bay, Wisconsin,
from April 2 through April 4, 1982.
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68 Calculate the rate of change in air pressum ft6 a.m. to 8 p.m. on April 3. Label your answéhwhe correct units.

69 What most likely caused the changes in air pres®r the period of time shown on the graph?

6/07

Base your answers to questions 51 through 53 owdlather map below. The weather map shows a losspre system in New York State

during July. The L represents the center of the pogssure system. Two fronts extend from the ceoftdre low. LineXYon the map is a
reference line.
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51 The cross sectidrelowshows a side view of the area along K¥on the map. On lines 1 and 2 in the cross seqbiace the appropriate
two-letter air-mass symbols to identify the mokely type of air mass a&achof these locations.




Binghamton Albany
52 The forecast for one city located on the magivien below: “In the next hour, skies will becomeut covered. Heavy rains are expected
with possible lightning and thunder. Temperaturdsh@come much cooler.” State the name of the fdtywhich this forecast was given.
53 Identifyoneaction that people should take to protect themsdiam lightning.
1/07
25 The map below shows the boundary between twmasses. The arrows show the direction in whictbthendary is moving.

cP

mT

Which weather map uses the correct weather franbsyto illustrate this information?

cP cP cP cP
mT mT mT mT

(1) (3) (2) (4)

8/06
Base your answers to questions 13 and 14 on ththaremap below, which shows a low-pressure systmeced near Poughkeepsie, New
York. Isobars shown are measured in millibars.
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13 Which city is most likely experiencing windstbg greatest velocity? (1) New York City (2) Binghtan (3) Poughkeepsie(4) Scranton
14 Surface winds are most likely blowing from

(1) Danbury toward New York City (2) Poughksigptoward Scranton(3) Binghamton toward DanbuyP@rt Jervis toward Binghamton
Base your answers to questions 67 through 71 opaksage below and on your knowledge of Earth seiefhe passage describes a tornado
produced from a thunderstorm that moved througbrtign of New York State on May 31, 1998.
New York Tornado
A small tornado formed and moved through the towAmalachin, New York, at 5:30 p.m., producing wénoetween 40 and 72 miles per
hour. The tops of trees were snapped off, and rfagg limbs fell to the ground. The path of thetdegion measured up to 200 feet wide. At
5:45 p.m., the tornado next moved through the tofwiestal where winds ranged between 73 and 11@smpier hour. Many people
experienced personal property damage as many heareshit with flying material. At 6:10 p.m., thert@do moved close to Binghamton,
producing winds between 113 and 157 miles per Ha@000-foot television tower was pushed over, aradhy heavy objects were tossed
about by the strong winds. Then the tornado litifdhe ground for short periods of time and bouha#ng toward the town of Windsor. At
6:15 p.m., light damage was done to trees as Ifielband small shallow-rooted trees were pushed ov&/indsor. The tornado increased in
strength again at 6:20 p.m. as it moved into Sahf®ome homes were damaged as their roof shingtesiding were ripped off. One mobile
home was turned over on its side. The tornado mtéwedigh the town of Deposit at 6:30 p.m., creatingath of destruction 200 yards wide.
The tornado skipped along hilltops, touching dowoasionally on the valley floors. However, much dgmwas done to homes as the
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tornado’s winds reached their maximum speeds ofta2®6 miles per hour. The tornado weakened aachdpcally touched down after
leaving Deposit. By 7:00 p.m., the tornado hadlinanded its 1 -hour rampage.

67 On the map below, draw the path of the tornambthe direction the tornado moved, by following tlirections below.

* Place an X through the point feach of the sisowns mentioned in the passage.

» Connect the Xs with a line in the order that efmstn was mentioned in the passage.

* Place an arrow at one end of your line to shaawdinection of the tornado’s movement.
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68 The tornado mentioned in this passage was peatdog cold, dry air from Canada quickly advancimigp iwarm, moist air already in place
over the northeastern United States. List the witet air-mass symbols that would identigchof the two air masses responsible for
producing this tornado.

69 Which type of front was located at the boundzetween the advancing cold, dry air mass and thienwoist air mass?

70 Using the Fujita Scale shown below and the mfdion in the passage, complete the tdlelew by assigning an F-Scale number for the
tornado as it passed through each town given itetbie.

Town F-Scale Number
Vestal
Windsor
Sanford
Deposit
Fujita Scale
F-Scale | Wind Speed
Number [mplf] Type of Damage Done
£0 40-72 some damage to chimneys; breaks branches off trees; pushes over
shallow-rooted trees; damages sign boards
£y 79112 peels surface off roofs; mobile homes pushed off foundations or overturned,
moving autos pushed off the roads; attached garages may be destroyed
considerable damage; roofs torn off frame houses; mobile homes
F-2 113-157 demolished; boxcars pushed over; large trees snapped or uprooted;
light-object missiles generated
Fa 158-206 roof and some walls torn off well-constructed homes; trains overturned;
most trees in forest uprooted
F_4 207-280 well-constructed houses leveled; structures with weak foundations blown off
some distance; cars thrown and large missiles generated
strong frame houses lifted off foundations and carried considerable
F5 061-318 distances to disintegrate; automobile-sized missiles fly through the air in
excess of 100 meters; trees debarked; steel-reinforced concrete structures
badly damaged

71 Calculate the tornado’s average rate of tramehiles per minute, between Vestal and Windsoryéing the equation below. Express your
answer to thaearest tenth

distance between Vestal and Windsor (miles)
time (minutes)

tornado’s rate of travel =

1/06
20 Which list correctly matches each instrumenhuwliie weather variable it measures?
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(1) wind vane—wind speed thermometer—temjpee precipitation gauge—relative humidity

(2) wind vane—wind direction thermometer-wgeint psychrometer—air pressure

(3) barometer—relative humidity anemometelead cover precipitation gauge—probability of ppé@tion
(4) barometer—air pressure anemometer—sjraed psychrometer—relative humidity

Base your answers to questions 36 through 38 owdla¢ther map below and on your knowledge of Earignse. The weather map shows a
typical low-pressure system and associated weéthets labeledA andB. The L indicates the center of the low-pressustesy. A few New
York State cities are shown. Symbols cP and mTesgt different air masses. The wind directiontatd land Rochester is shown on the
station models.

Plattsburgh.

slthaca

Jamestown
-

A

36 Which front symbols are drawn correctly, basedhe air masses shown?

'AANANWA

E
(1) (2) (3) (4)
37 If this weather system is following a normalrsidrack, the center of this low is most likely niroy toward which city?
(1) Buffalo (2) Ithaca (3) Utica (4) Pladtsgh
38 Which map shows the regions that are most likgperiencing the precipitation associated witk theather system?
Key
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6/04

Base your answers to questions 46 through 50 otwilveross sections below, which represent thefiea@cean and the atmosphere near the
Equator during normal weather (cross secAyand during El Nifio conditions (cross sect®n Sea surface temperatures (SST) are labeled

and trade-wind directions are shown with arrowsu@lbuildup indicates regions of frequent thunderstactivity. The change from normal
sea level is shown at the side of each diagram.

Cross Section A: Normal Weather

Water leval &
{+40 em)

Water lavel
(+0 cm)y

SST25°C v

—

B |

|

Saulh
Amanca |

Ageairalia

Cross Section B: El Nifio Conditions

o g >,
. I S S W
/_—I{:;S =7 < *J_E S 41 =
| ekl W
= - .y i
AP =
| sl 3
Watear level W L\‘:\ = _
(+30 cen} ' Trade winds (! L&m;_'\&:e:i&.tl-" yrater iavel
A ~ ! it Al {+15 cmj-
P od 'I> _.> — _'ﬂ""—,‘_Fl.'-""-L,_#'}II .-'—:.h_‘_fa
—Y SST 28°C "

South
Amarica

Ausiralia

Key

Bl colder ocean water
Frequent
Ihunderstarms _] Warmer ocean water

55T Sea surlace temparature

46 Which statement correctly describes sea sutéanperatures along the South American coast and
Pacific trade winds during El Nifio conditions?
(1) The sea surface temperatures arsmerahan normal, and Pacific trade winds are ftbenwest.
(2) The sea surface temperatures arm&rathan normal, and Pacific trade winds are ftheneast.
(3) The sea surface temperatures askecthan normal, and Pacific trade winds are ftbenwest.
(4) The sea surface temperatures askecthan normal, and Pacific trade winds are ftbeneast.
47 Compared to normal weather conditions, the siiifhe trade winds caused sea levels during
El Nifio conditions to
(1) decrease at both Australia and [$éumerica (2) decrease at Australid increase at South America
(3) increase at Australia and decreasouth America (4) increase at both Ausstraihd South America
48 During EI Nifio conditions, thunderstorms inceersthe eastern Pacific Ocean region
because the warm, moist air is
(1) less dense, sinking, compressind,wearming (2) less dense, rising, exirag, and cooling
(3) more dense, sinking, compressingd,\@arming (4) more dense, rising, exiiag, and cooling

9



49 The development of El Nifio conditions over tiéigion of the Pacific Ocean has caused

(1) changes in worldwide precipitatjgatterns (2) the reversal of Earthaseas

(3) increased worldwide volcanic adtjvi (4) decreased ozonelkeirethe atmosphere
50 Earth's entire equatorial climate zone is gdlyeaebelt around Earth that has

(1) high air pressure and wet weather  (2) high air pressure and dry weather

(3) low air pressure and wet weather  (4) low air pressure and dry weather 15
51 The atmospheric conditions at a given locatierapresented by the weather station model below.
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Fill in the correct information feachvariable listed, based on this weather station mode
Air pressure: ir emperature: Amount of precipitatiduring last six hours:
Cloud cover: eBent weather:

Base your answers to questions 72 and 73 on théharemap provideth your answer bookletyhich shows a large white band of clouds
moving toward the southeast. The line shown imtiidle of the white cloud band is the frontal boandbetween a cP air mass and an mT
air mass. Two large arrows show the direction thatfis moving.

72 On the frontal boundary line on the weather fepw, draw the weather front symbol to represent thetfrooving toward the southeast.

T =
3

73 On the same weather map, place an X centeréueayeographic region that was most likely the sewf the warm, moist (mT) air mass.
1/04
11 Weather-station measurements indicate thatahepwint temperature and air temperature are geféirther apart and that air pressure is
rising. Which type of weather is most likely arrigi at the station?

(1) a snowstorm (2) a warm front (3) cool, dny(@) maritime tropical air
Base your answers to questions 57 through 58 owdla¢her map below, which shows a weather systentbe northeastern United States
and weather data for several locations. Isobara shiow-pressure (L) center. Point X is a locatioiCanada.

Atlantic
Ocean
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57 Describe the five specific weather conditionsGbarleston indicated by the station model ormibather map. Complete the chart below
and include appropriate units where necessary.

58 Describe how clouds form when warm, humid &esialong the cold front.
a Include the terms dewpoint and either exmenasr expands in your answer.
b State the phase change that occurs at theadietw
8/03
Base your answers to questions 37 through 39 owdla¢ther map below, which shows air temperaturevénds for a few locations in the
eastern half of the United States. A large low-pues system is shown on the map.

37 Surface winds within this low-pressure systemegally flow

(1) clockwise and toward the center of the system (2) clockwise and away frdme tenter of the system

(3) counterclockwise and toward the center of stesn (4) counterclockwise and away ftbmcenter of the system
38 Which type of front extends eastward from the-firessure center? (1) cold (2) warm (3) occlu¢éystationary
39 If the low-pressure center follows a typicalrstdrack, it will move toward the (1) southwest) §dutheast (3) northwest (4) northeast
6/03
Base your answers to questions 19 and 20 on talitesitmage below, which shows cloud patterns eiséed with weather fronts over the
United States on a certain day. The states of N&bréNE) and New York (NY) have been labeled.
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19 At the time this satellite image was taken, wheate the weather conditions in New York State?

(1) clear sides with no precipitation (2) mostlgudly in the northern part of the State and cledhénsouthern part

(3) cloudy with heavy precipitation (4) very cloudsth no precipitation
20 Which type of front was producing the weathelebraska when this image was taken?

(1) cold front  (2) warm front (3) stationampfit  (4) occluded front
1/03
Base your answers to questions 70 through 73eatthospheric cross section below, which represenisiter storm system. Zones A, B, C,
and D are located on a west to east line at apmetelly 43' N latitude across New York State. Thiss section shows how solid and liquid
forms of precipitation depend on the air tempermabvove Earth's surface. The storm is moving frastwo east.

70 Explain why sleet is occurring in Zone B
71 At the time of the events represented by thescsection, Syracuse, New York, is experiencingahewing weather conditions:
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The temperature, dewpoint, and wind direction & on the weather station model below. Using erdprmat, add the information shown
in the table to the model.

72 As the storm moves eastward, the type of priadipn received in Syracuse changes. State thedfypeecipitation that will immediately
follow freezing rain.

73 Describe the general air movement and temperahange that caused the clouds associated watisttivim to form.

8/02

56 The weather map below shows a typical mid-ldétlow-pressure system centered in lllinois.

On the weather map below;
a) indicate which boxed area has the higha$hse air temperatures by marking an X in onéheffour boxes on the map.
b) draw an arrow to predict the normal storackrthat this low-pressure center would be expetciédiiow.

1/02
Base your answers to questions 26 through 28 owdla¢her map of North America below. The map shitvdocation of a front and the air
mass influencing its movement.
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26 Which region is the probable source of the a@ssrlabeled cP on the map?
(1) central Canada (2) southwestern United St&ekl¢rth Atlantic Ocean (4) Gulf of Mexico
27 Which type of front and frontal movement is shaan the weather map?
(1) cold front moving northwestward 2) €old front moving southeastward
(3) warm front moving northwestward warm front moving southeastward
28 The cP air mass is identified on the basissatfeinperature and (1) wind direction (2) cloudero(3) moisture content (4) windspeed
6/01
38 Which type of front extends southward from tkater of the low?

(1) occluded (2) stationary (3) wafd) cold
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