
 

AIM 1:  What is weather? 
 
HW 

·  Read “What Is the Structure of Earth’s Atmosphere?” p141
·  Read “How Are Weather Variables Related?” p152&153
·  Do all questions on Part A&B-1 on p147&148

 
 
Weather is atmospheric conditions at a given location du
 
Atmospheric conditions are: 
 
 

·  Air temperature  is measured in Fahrenheit, Celsius, and Kelvin. For units’ conversion, see reference table “Temperature”
 
 

·  Humidity is the amount of water vapor in air. 
 
  

·  Precipitation such as rain, drizzle, snow, sleet and hail affects weather.
 
 

·  Sky condition is the amount of cloud cover.
 
 

·  Wind speed is measured using an anemometer. 
Ex: 

 
 

·  Wind direction  is shown using a wind vane. 
 
Ex: a wind vane 
 

 
 

o Winds are named by the direction from which they come. 
Ex: A wind blowing south is called a north wind. 
Troposphere” for more examples
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THE ATMOSPHERE 

Read “What Is the Structure of Earth’s Atmosphere?” p141-147 
Read “How Are Weather Variables Related?” p152&153 

1 on p147&148 

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

is measured in Fahrenheit, Celsius, and Kelvin. For units’ conversion, see reference table “Temperature”

is the amount of water vapor in air. As the percent humidity increases the chances for precipitation increases. 

such as rain, drizzle, snow, sleet and hail affects weather. 

is the amount of cloud cover.  

anemometer.  

wn using a wind vane.  

 

Winds are named by the direction from which they come.  
blowing south is called a north wind. See reference table “Planetary Wind and Moisture Belts in the 

for more examples 

is measured in Fahrenheit, Celsius, and Kelvin. For units’ conversion, see reference table “Temperature” 

midity increases the chances for precipitation increases.  

See reference table “Planetary Wind and Moisture Belts in the 
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·  Atmospheric pressure is the weight of gases in the atmosphere exerting pressure on everything. For units conversion, see 
reference table “Pressure”  

 

 
 

o Barometers are instruments used to measure air pressure.  
Ex: An aneroid barometer 

 
 
Temperature and moisture affect atmospheric pressure. 
 

·  Temperature 
 

o When a mass of air cools its density increases because it contracts and gases in the air get closer. As a result 
atmospheric pressure increases and the cool mass of air sinks. 

 
o When a mass of air warms its density decreases because it expands and gases in the air get farther apart. As a result 

atmospheric pressure decreases and the warm mass of air rises. 
 

 
 
 
 
 
 
 
 
 

Cool Air  
Warm Air  

Sinks 
Rises 
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·  Moisture 
 

o When water vapor enters a mass of air, molecules of water replace molecules of air which are mostly nitrogen. Since 
water molecules are less dense than nitrogen molecules the mass of air becomes less dense and air rises. 
 

 
o When air temperature increases air density decreases creating space for water vapor to enter. In general, given that 

water vapor is available, as temperature increases humidity increases. 

 
The dew point is the temperature at which the air becomes saturated with water vapor. 

 
 
 

Saturated Air 

Air molecules 

Water vapor molecules 

Moist Cool 
Air 

Moist Warm 
Air 

Rises 

Dry Air  Moist Air  

Rises 

Nitrogen molecule 

Water molecule 
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·  If from the dew point the temperature increases the air becomes unsaturated. Therefore, more water vapor can enter the air. 
 

 
 
·  If from the dew point the temperature decreases the air contracts and excess water vapor turns into liquid water through the 

process of condensation and precipitation occurs. 

 
 

A sling psychrometer is used to find the dew point. It is composed of a dry thermometer measuring air temperature and a wet 
thermometer measuring a cooler temperature since evaporation is a cooling process. 
Ex: 

 
·  When you subtract the wet-bulb temperature from the dry-bulb temperature, you can use the reference table "dew-point 

temperature" to determine the dew point.  
Ex: If the dry-bulb temperature is 10oC and the wet-bulb temperature is 4oC the difference is  
6 oC and the dew point is -5 oC 

  
Note: The only way to change the dew point is by adding or removing moisture from the air.  
 
The relative humidity expresses the percent of moisture in the air. It is determined by the same process as the dew point. See 
“Relative Humidity” reference table. 
  
 

Saturated Air 

Dew point = X 

Temperature < X 

Condensation 

Air molecules 

Water vapor molecules 

Liquid water molecules 

Saturated Air 
Unsaturated Air 

Dew point = X 

Temperature > X 



 

The daily temperature cycle affect atmospheric conditions
  

·  In the afternoon air temperature is at its highest therefore air pressure is at its lowest. Right before sunrise the temperat
its coolest therefore air pressure is at its highest

TEST YOUR UNDERSTANDING 
1/07 
8 Which weather variable can be determined by using a psychrometer? 

(1) barometric pressure  (2) cloud cover
6/07 
13 The weather instrument below can be used to determine relative humidity.

Based on the temperatures shown, the relative
8/07 
8 A weather instrument is shown below. 

  
Which weather variable is measured by this instrument? (1) wind speed (2) p
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pheric conditions. 

In the afternoon air temperature is at its highest therefore air pressure is at its lowest. Right before sunrise the temperat
its coolest therefore air pressure is at its highest. 

 
 
 

8 Which weather variable can be determined by using a psychrometer?  
(2) cloud cover   (3) relative humidity  (4) wind speed

13 The weather instrument below can be used to determine relative humidity. 

 
Based on the temperatures shown, the relative humidity is (1) 19% (2) 2% (3) 33% (4) 40% 

 

Which weather variable is measured by this instrument? (1) wind speed (2) precipitation (3) cloud cover (4) air pressure

In the afternoon air temperature is at its highest therefore air pressure is at its lowest. Right before sunrise the temperature is at 

(4) wind speed 

recipitation (3) cloud cover (4) air pressure 



 6

31 What is the relative humidity if the dry-bulb temperature is 22°C and the wet-bulb temperature is 17°C?  
(1) 5% (2) 14% (3) 60% (4) 68% 

1-06 
21 What is the difference between the dry-bulb temperature and the wet-bulb temperature when the relative humidity is 28% and the 
dry-bulb temperature is 0°C?      (1) 11°C     (2) 2°C     (3) 28°C    (4) 4°C 
6-06 
31 The diagram below shows a sling psychrometer. 

 
Based on the dry-bulb temperature and the wet-bulb temperature, what is the relative humidity? 
    (1) 66%     (2) 58%     (3) 51%    (4) 12% 
8-06 
9 What is the relative humidity when the air temperature 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 barometer that shows the air pressure, in inches of\ mercury. 

 
When converted to millibars, this air pressure is  equal to    (1) 1009.0 mb     (2) 1012.5 mb     (3) 1015.5 mb        (4) 1029.9 mb 
2003-1 
10 A student uses a sling psychrometer outdoors on a clear day. The dry-bulb (air) temperature is 10oC. The water on the wet bulb will 
most likely  

(1) condense, causing the wet-bulb temperature to be higher than the air temperature  
(2) condense, causing the wet-bulb temperature to be equal to the air temperature  
(3) evaporate, causing the wet-bulb temperature to be lower than the air temperature  
(4) evaporate, causing the wet-bulb temperature to be equal to the air temperature  

2003-6 
7 A student used a sling psychrometer to measure the humidity of the air. If the relative humidity was 65% and the dry-bulb 
temperature was 10 oC, what was the wet-bulb temperature? (1) 5 oC (2) 7 oC    (3) 3 oC  (4) 10 oC  
31 An air temperature of 95 oC most often exists in which layer of the atmosphere?  
            (1) troposphere   (2) stratosphere    (3) mesosphere   (4) thermosphere  
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Base your answers to questions 21 and 22 on the graph below, which shows the changes in relative humidity and air temperature during 
a spring day in Washington, D.C.  

 
21 Which statement best describes the relationship between relative humidity and air temperature as shown by the graph?  

(1) Relative humidity decreases as air temperature decreases.  
(2) Relative humidity decreases as air temperature increases.  
(3) Relative humidity increases as air temperature increases.  
(4) Relative humidity remains the same as air temperature decreases.  

22 What were the relative humidity and air temperature at noon on this day?  
                (1) 47% and 32 oF  (2) 65% and 32 oF (3) 47% and 48 oF  (4) 65% and 48 oF 
2003-8 
7 What is the dewpoint temperature when the dry- bulb temperature is 12 oC and the wet-bulb temperature is 4 oC?  

(1) -9 oC      (2) 19  oC    (3) 8  oC    (4) 4  oC  
Base your answer to question 70 on the table below and on your knowledge of Earth science. The table shows air temperatures and air 
pressures recorded by a weather balloon rising over Buffalo, New York.  

 
70 This rising weather balloon also recorded dewpoint temperatures. If the dewpoint at 1,500 meters was 12 oC, what was the relative 
humidity of the air at 1,500 meters above sea level? 
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 removed from the air  
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Base your answers to questions 65 through 67 on the diagram below, which shows a hygrometer located on a wall in a classroom. The 
hygrometer's temperature readings are used by the students to determine the relative humidity of the air in the classroom.  

 
65 Based on the temperature readings shown in this diagram; determine the relative humidity of the air in the classroom.  
66 Besides relative humidity, identify another weather variable of the air in the classroom that may be determined by using both 
temperature readings on the hygrometer.   
67 Describe how water evaporating from the wick attached to the wet-bulb thermometer lowers the temperature reading of that 
thermometer.    
2002-6 
2 When the dry-bulb temperature is 22oC and the, wet-bulb temperature is 13oC, the relative humidity is  
 (1) 10%    (2) 33%   (3) 41%  (4) 59%       
3 As the altitude increases within Earth's stratosphere, air temperature generally  
                (1) decreases, only (2) increases, only (3) decreases, then increases (4) increases, then decreases  
12 Which graph best shows the relationship between the probability of precipitation and the difference between air temperature and 
dewpoint?  

 
20 What is the dewpoint temperature when the dry-bulb temperature is 16oC and the wet-bulb temperature is 11oC?  

(1) 5oC  (2) 7 oC (3) 9 o C  (4) -17 o C  
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21 A strong west wind steadily blew over Lake Ontario picking up moisture. As this moist air flowed over the Tug Hill Plateau, the 
plateau received a 36-inch snowfall. This snow fell from clouds that formed when rising air was  
        (1) cooled by expansion, causing water vapor to condense  (2) cooled by compression, causing water vapor to condense  
        (3) warmed by expansion, causing water vapor to evaporate  (4) warmed by compression, causing water vapor to evaporate  
 
2002-8 
Base your answers to questions 39 and 40 on the graph below. The graph shows air temperature and relative humidity at a single 
location during a 24-hour period.  

 
39 What was the approximate change in relative humidity from 12 noon to 4 p.m.? (1) 10%  (2) 15% (3) 20% (4) 30%  
40 At which time would the rate of evaporation most likely be greatest? (1) 11 p.m.    (2) 6 a.m.    (3) 10 a.m. (4) 4 p.m.  
2001-6 
A student using a sting psychrometer obtained a dry-bulb reading of 20oC and a wet- bulb reading of 16oC for a parcel of air outside the 
classroom.  
62 State the dewpoint. 
63 State the change in relative humidity as the air temperature and the dewpoint get closer to the same value.  
2001-8 
9 What is the dewpoint when the dry-bulb temperature is 24oC and the wet-bulb temperature is 15oC?  
 (1) 8oC  (2) -18oC    (3) 36oC (4) 4oC  
 
 


