THE ATMOSPHERE
AIM 1. What is weather?

HW

Read “What Is the Structure of Earth’'s Atmosphere?” p141-147
Read “How Are Weather Variables Related?” p152&15:
Do all questions on Part A&B-1 on p147&14¢

Weather is atmospheric conditions at a given location cring a relatively short period of time.

Atmospheric conditions are:

Air temperature is measured in Fahrenheit, Celsius, and Kelvin.upits’ conversion, see reference table “Tempeed
Humidity is the amount of water vapor in ¢As the percent huidity increases the chances for precipitationeases
Precipitation such as rain, drizzle, snow, sleet and hail affaetathel

Sky condition is the amount of cloud cov

Wind speedis measured using amemometel
Ex:

Wind direction is shavn using a wind vane

Ex: a wind vane

0 Winds are named by the direction from which thesnec

Ex: A wind blowing south is called a north winSee reference table “Planetary Wind and MoisturésBe the
Tropospherefor more example



Atmospheric pressureis the weight of gases in the atmosphere exepiagsure on everything. For units conversion, see
reference table “Pressure”

top of
atm

sea level
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0 Barometersare instruments used to measure air pressure.
Ex: An aneroid barometer

Temperature and moisture affect atmospheric pressig.
Temperature

o0 When a mass of air cools its density increasesusecia contracts and gases in the air get closen #esult
atmospheric pressure increases and the cool masssfiks.

0 When a mass of air warms its density decreaseaibedgexpands and gases in the air get farthet. dma result
atmospheric pressure decreases and the warm masgisés.
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Moisture

o When water vapor enters a mass of air, moleculegatdr replace molecules of air which are mostiyogien. Since
water molecules are less dense than nitrogen nmekethe mass of air becomes less dense and air rise
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0 When air temperature increases air density decseasating space for water vapor to enter. In gdngiven that
water vapor is available, as temperature increlagasgdity increases.
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The dew pointis the temperature at which the air becomes datlingith water vapor.

Saturated Air

@ Air molecules

Q Water vapor molecules




If from the dew point the temperature increasesathbecomes unsaturated. Therefore, more wateragn enter the air.
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If from the dew point the temperature decreasesitheontracts and excess water vapor turns igtadiwater through the
process of condensation and precipitation occurs.

Saturated Air Temperature < X

Dew point = X Condensation
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A sling psychrometeris used to find the dew point. It is composed dfyathermometer measuring air temperature andta we
thermometer measuring a cooler temperature singgoeation is a cooling process.
Ex:
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When you subtract the wet-bulb temperature frondityebulb temperature, you can use the refererue talew-point
temperature” to determine the dew point.

Ex: If the dry-bulb temperature is A and the wet-bulb temperature #%4he difference is

6 °C and the dew point is &

Note: The only way to change the dew point is bgiagl or removing moisture from the air.

The relative humidity expresses the percent of moisture in the ais. dietermined by the same process as the dew faiat.
“Relative Humidity” reference table.



The daily temperature cycle affect atmogheric conditions.

In the afternoon air temperature is at its higliestefore air pressure is at its lowest. Right kefunrise the tempeure is at
its coolest therefore air pressure is at its hit.

ATMOSPHERIC TEMPERATURE
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TEST YOUR UNDERSTANDING

1/07
8 Which weather variable can be determined by usipgychrometer

(1) barometric pressure (2) cloud cove (3) relative humidity  (4) wind spee
6/07

13 The weather instrument below can be used tardete relative humidit)

%

18°C

10°C
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Reservoir

Wet cloth wick of water

Based on the temperatures shown, the re humidity is (1) 19% (2) 2% (3) 33% (4) 40%
8/07
8 A weather instrument is shown below.

Which weather variable is measured by this instmtf¢l) wind speed (2)recipitation (3) cloud cover (4) air press



31 What is the relative humidity if the dry-bulbrperature is 22°C and the wet-bulb temperatur@i€2
(1) 5% (2) 14% (3) 60% (4) 68%
1-06
21 What is the difference between the dry-bulb terajpre and the wet-bulb temperature when theivelatimidity is 28% and the
dry-bulb temperature is 0°C? (1) 11°C 22 (3) 28°C (4) 4°C
6-06
31 The diagram below shows a sling psychrometer.

~oE-20-15-10-5 O 5 10 15 20 25 30 35 40 45 50° G

Wet bulk —25-20-15-10-5 0 5 10 15 20 25 50 35 40 45 50 ©
Dry bull

Based on the dry-bulb temperature and the wet-tauliperature, what is the relative humidity?
(1)66% (2)58% (3)51% (4)12%
8-06
9 What is the relative humidity when the air tengpere is 29°C and the wet-bulb temperature is 23°C
1)6% (2)20% (3)54% (4) 60%
10 The diagram below represents an aneroid baroteteshows the air pressure, in inches of\ megrcur

30.00

25.00  31.00

When converted to millibars, this air pressureequal to (1) 1009.0 mb  (2) 1012.5 mb  1@)5.5 mb (4) 1029.9 mb
2003-1

10 A student uses a sling psychrometer outdooes @ear day. The dry-bulb (air) temperature i#10rhe water on the wet bulb will
most likely

(1) condense, causing the wet-bulb temperature tfadher than the air temperature

(2) condense, causing the wet-bulb temperature teqoal to the air temperature

(3) evaporate, causing the wet-bulb temperatutetiower than the air temperature

(4) evaporate, causing the wet-bulb temperatubetequal to the air temperature
2003-6
7 A student used a sling psychrometer to measerbumidity of the air. If the relative humidity wé5% and the dry-bulb
temperature was 1%, what was the wet-bulb temperature? (1¢%2) 7°C  (3) 3°C (4) 10°C
31 An air temperature of ¥& most often exists in which layer of the atmospRer

(1) troposphere (2) stratospher@) nfesosphere (4) thermosphere



Base your answers to questions 21 and 22 on tiph dpelow, which shows the changes in relative hitynahd air temperature during
a spring day in Washington, D.C.
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21 Which statement best describes the relatiortstiween relative humidity and air temperature asvshby the graph?
(1) Relative humidity decreases as air temperataceeases.
(2) Relative humidity decreases as air temperahoreases.
(3) Relative humidity increases as air temperanreases.
(4) Relative humidity remains the same as air taatpee decreases.
22 What were the relative humidity and air tempaeat noon on this day?
(1) 47% and 3E (2) 65% and 32F (3) 47% and 48F (4) 65% and 4&
2003-8
7 What is the dewpoint temperature when the drib lemperature is 12C and the wet-bulb temperature iSGP
(1)-9°C (2)19°C (3)8°C (4)4°C
Base your answer to question 70 on the table belwion your knowledge of Earth science. The talixbavs air temperatures and air
pressures recorded by a weather balloon rising Buéalo, New York.

Altitude Above | Air Temperatu.ré | Air Pressure
Sea Level (m) (°C) {mb}) [
300 16.0 R 973
600 | 16.5 937
900 155 | 904 |
1,200 ' 130 871
1,500 T 120 842
1,800 " 00 | 809 {
© 2,100 - 7.5 [ 778 |
2,400 5.0 70
2700 ' 25 | 721 )

70 This rising weather balloon also recorded dentp@imperatures. If the dewpoint at 1,500 meters 12iC, what was the relative
humidity of the air at 1,500 meters above sea #&evel
2002-1
29 Clouds usually form when
(1) air temperature reaches the dewpoint  (2) evaporation has warmed the surrounding air
(3) relative humidity is 0% (4) condensation nuclei have been remdnged the air



Base your answers to questions 65 through 67 odidygam below, which shows a hygrometer located wmll in a classroom. The
hygrometer's temperature readings are used byuterss to determine the relative humidity of tirdrathe classroom.
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65 Based on the temperature readings shown idigigam; determine the relative humidity of theiaithe classroom.
66 Besides relative humidity, identify another virsaitvariable of the air in the classroom that maylbtermined by using both
temperature readings on the hygrometer.

67 Describe how water evaporating from the wickated to the wet-bulb thermometer lowers the teatper reading of that
thermometer.

2002-6
2 When the dry-bulb temperature iS°22and the, wet-bulb temperature i€@3the relative humidity is
(1) 10% (2) 33% (3) 41% (4) 59%
3 As the altitude increases within Earth's stratesp, air temperature generally
(1) decreases, only (2) increasel; (3) decreases, then increases (4) incredsas diecreases

12 Which graph best shows the relationship betweemprobability of precipitation and the differertoetween air temperature and
dewpoint?
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20 What is the dewpoint temperature when the dig-tRmperature is & and the wet-bulb temperature iSQ2
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(1) °C (2) 7°C (3) 9°C (4) -17°C



21 A strong west wind steadily blew over Lake Oiataicking up moisture. As this moist air flowedemthe Tug Hill Plateau, the
plateau received a 36-inch snowfall. This snowffelin clouds that formed when rising air was

(1) cooled by expansion, causing water vap@ondense (2) cooled by compression, causatgrwapor to condense
(3) warmed by expansion, causing water vapevaporate (4) warmed by compression, causatgr vapor to evaporate
2002-8

Base your answers to questions 39 and 40 on tipd grelow. The graph shows air temperature andivelatmidity at a single
location during a 24-hour period.

39 What was the approximate change in relative Hitynfrom 12 noon to 4 p.m.? (1) 10% (2) 15% (8)2(4) 30%
40 At which time would the rate of evaporation midstly be greatest? (1) 11 p.m. (2) 6 a.m3) 10 a.m. (4) 4 p.m.
2001-6
A student using a sting psychrometer obtained bdty reading of 28 and a wet- bulb reading of @G for a parcel of air outside the
classroom.
62 State the dewpoint.
63 State the change in relative humidity as théeanperature and the dewpoint get closer to theesaue.
2001-8
9 What is the dewpoint when the dry-bulb tempemisi24C and the wet-bulb temperature iS@3
(1) 8C (2)-18C (3) 36C (4) £C



