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CLIMATE 
 
AIM 3: What are the factors affecting climates? 
 
HW  

·  Read “Climate” p198-202 
·  Do all questions on Part A&B-1 on p202&203 

 
Review Unit 

·  Do all Chapter Review Questions p203-210 
  

A climate is the average atmospheric conditions measured over a long time for a large region.   
 
The factors influencing climates are: 
 

·  Latitude 
Temperatures decreases as latitude increases. 

  
·  Altitude 

Temperature and atmospheric pressure decreases as altitude increases.  
  
·  Mountain ranges 

Mountain ranges affect precipitation and temperature.  

 
o On the windward side, climate is moist and cool  

 
o On the leeward side the climate is dry and warm. 

 
·  Large bodies of water  

The climate of regions near a large body of water is more moderate than inland due to the high specific heat of water.  
During the summer water absorbs heat slowly and gives it off slowly during the fall. 

  
·  Ocean currents 

The air above an ocean current is affected by the surface temperature of the water. See ESRT surface ocean currents 
  

·  Prevailing winds  
The proximity of a particular air mass does not guarantee that it will influence the climate. It will do so only if prevailing 
winds push the air mass towards that region. 

Ex: 
The Gulf Stream which is a warm ocean current creates a mass of relatively warm air above it, but prevailing winds 
push it east therefore the eastern coast of the united states does not profit from this mass of warm air 
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·  Monsoons winds 

 

 
 

o During the summer 
A low pressure forms over the continent with winds blowing from the ocean to the land bringing a lot of moisture 
resulting in major flooding. Summers are warm and very moist. 

 
o During the winter 

A high pressure forms over the continent with winds blowing from the land to the ocean. Winters are cold and dry. 
 
TEST YOUR UNDERSTANDING 
8/06 
11 Great volcanic eruptions send dust and ash into the stratosphere. Weeks after such great eruptions, air temperatures are often 
        (1) cooler than normal because the atmosphere is less transparent 
        (2) cooler than normal because the atmosphere is more transparent 
        (3) warmer than normal because the atmosphere is less transparent 
        (4) warmer than normal because the atmosphere is more transparent 
26 The diagram below shows wind flowing over a mountain range. 

 
As the wind flows down the leeward side of the mountain range, the air becomes 
        (1) cooler and drier (2) cooler and wetter (3) warmer and drier (4) warmer and wetter 
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Base your answers to questions 75 through 79 on the map and data tables below. The map shows the location  of Birdsville and 
Bundaberg in Australia. Data table 1 shows the average monthly high temperatures for Birdsville. Data table 2 includes the latitude and 
longitude, elevation above sea level, and the average rainfall in January for Birdsville and Bundaberg. 

 

 
75 On the grid below, plot with an X the average monthly high temperatures for Birdsville, Australia. Connect the Xs with a line. The 
average monthly high temperatures for Bundaberg have already been plotted on the graph for you.  

 
76 State one factor that could account for the difference between the average high temperatures recorded in December for Birdsville 
and Bundaberg.  
77 State one reason for the difference in the average January rainfall for Birdsville and Bundaberg.  
78 Explain why Bundaberg will experience solar noon before Birdsville each day. 
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79 On the map below, draw the 30° S latitude line. 

 
6/06 
Base your answers to questions 67 through 69 on the cross section and bar graph below. The cross section shows a portion of Earth’s 
crust along the western coast of the United States. The points show different locations on Earth’s surface. The arrows show the 
prevailing wind direction. The bar below each point shows the yearly precipitation at that location. 

 
67 Explain why the valleys have lower amounts of precipitation than points on the western slopes of the mountain ranges.  
68 What is the yearly precipitation total for the four points located in the Coastal Mountain Ranges?  
69 State one reason why colder temperatures would be recorded at the top of the Sierra Nevada Mountain Range than at the top of the 
Coastal Mountain Ranges. 
1/06 
9 Which factor most likely causes two cities at the same elevation and latitude to have different yearly average temperature ranges? 
        (1) rotation of Earth (2) duration of insolation (3) distance from a large body of water (4) direction of prevailing winds 
17 The cross section below shows the flow of winds over a mountain ridge. 

 
The heaviest rainfall would most likely occur on which side of this mountain and in which type of air mass? 
        (1) on the leeward side, in a mP air mass (2) on the leeward side, in a cT air mass 
        (3) on the windward side, in a mT air mass (4) on the windward side, in a cP air mass 
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6/04 
Base your answers to questions 68 through 71 on the data table below, which shows recorded information for a major Atlantic 
hurricane.  

  
Use the map below to answer questions 68 and 69. 
 68 Using the latitude and longitude data in the table, place an X on the map below for each location of the hurricane during these 6 
days. Connect all the Xs with a solid line.  

 
69 Label the September 15 (9/15) position of the hurricane on the map. Starting from this plotted position on September 15, draw a 
dashed line on the map to indicate the storm's most likely path for the next 5 days.  
70 Identify the weather instrument used to measure the air pressure associated with this hurricane.  
71 Describe the relationship between air pressure and wind speed associated with this hurricane.   
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1/04 
Base your answers to questions 63 through 67 on the map and graphs below. The map shows five climate regions of New York State. 
The bar graphs show average monthly temperatures of four of these climate regions.  
63 The average monthly temperatures for climate regions 1, 2, 3, and 4 show a similar yearly pattern of change. Identify one climate 
control factor that these four climate regions have in common that most probably causes this similarity in temperature pattern. 

 
64 What climate variable, other than temperature, was also used to identify these areas as four different climate regions? 
65 What landscape characteristic of climate region 3 most likely causes it to have both cooler summer temperatures and cooler winter 
temperatures than climate region 2?  
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66 On the grid below, construct a bar graph of the average monthly temperatures provided below for climate region 5. January has been 
completed for you. 

 
67 Describe how the Atlantic Ocean surrounding climate region 5 has most probably influenced the average temperatures of this region 
during January, February, and March. 
8/03 
15 The arrows on the two maps below show how the monsoon winds over India change direction with the seasons.  

 
How do these winds affect India's weather in summer and winter?  

(1) Summer is cooler and less humid than winter.           (2) Summer is warmer and more humid than winter.  
(3) Winter is warmer and less humid than summer.        (4) Winter is cooler and more humid than summer.  
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Base your answers to questions 62 and 63 on the isotherm maps below and on your knowledge of Earth science. The maps show the 
average monthly air temperatures (oF) over a portion of Earth's surface for January and July.  

 
62 The hottest average January temperatures occur at approximately what latitude?  
63 From January to July, there is a smaller temperature change in the Southern Hemisphere than in the Northern Hemisphere. Explain 
why the Southern Hemisphere's larger ocean-water surface causes this smaller temperature change.  
1/03 
7 Land surfaces of Earth heat more rapidly than water surfaces because  

(1) more energy from the Sun falls on land than on water             (2) land has a lower specific heat than water  
(3) sunlight penetrates to greater depths in land than in water    (4) less of Earth's surface is covered by land than by water  

Base your answers to questions 41 through 43 on the map below. The map shows an imaginary continent on Earth. Arrows represent 
prevailing wind directions. Letters A through D represent locations on the continent. Locations A and B are at the same latitude and at 
the same elevation at the base of the mountains.  

 
41 Over the course of a year, compared to location B, location A will have  
                (1) less precipitation and a smaller temperature range                   (2) less precipitation and a greater temperature range  
                (3) more precipitation and a smaller temperature range                 (4) more precipitation and a greater temperature range  
42 The climate at location C is much drier than at location D. This difference is best explained by the fact that location C is located  
        (1) farther from any mountain range                                                 (2) closer to a large body of water  
        (3) at a latitude that experiences longer average annual daylight     (4) at a latitude where air is sinking and surface winds diverge  
43 Compared to the observations made at location D, the observed altitude of Polaris at location B is  
                (1) always less                                                                      (2) only less from March 21 to September 22  
                (3) only greater from March 21 to September 22             (4) always greater  
51 Identify by name the surface ocean current that cools the climate of locations on the western coastline of North America.  
8/02 
13 A high air-pressure, dry-climate belt is located at which Earth latitude? (1) 0o  (2) 15 oN  (3) 30 oN (4) 60 oN  
14 The Canaries Current along the west coast of Africa and the Peru Current along the west coast of South America are both  

(1) warm currents that flow away from the Equator        (2) warm currents that flow toward the Equator  
(3) cool currents that flow away from the Equator         (4) cool currents that flow toward the Equator  
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Base your answers to questions 69 through 71 on data tables I and 11 and on the Hurricane Tracking below. Table I represents the 
storm track data for an Atlantic hurricane. Location, wind velocity, air pressure, and storm strength are shown for the storm's center at 
3 p.m. Greenwich time each day. Table 11 shows a scale of relative storm strength. The map shows the hurricane's path.  

 

  
69 Describe two characteristics of the circulation pattern of the surface winds around the center (eye) of a Northern Hemisphere low-
pressure hurricane. 
70 The hurricane did not continue moving toward the same compass direction during the entire period shown by the data table. Explain 
why the hurricane changed direction. 
71 In the space provided in your answer booklet, calculate the average daily rate of movement of the hurricane during the period from 
3 p.m. August 24 to 3 p.m. August 28. The hurricane traveled 2,600 kilometers during this 4-day period. Follow the directions given 
below.  

a Write the equation used to determine the rate of change.  
b Substitute data into the equation 
c Calculate the rate and label it with the proper units. 
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6/02 
18 On a clear summer day, the surface of land is usually warmer than the surface of a nearby body of water because the water  
        (1) receives less insolation (2) reflects less insolation (3) has a higher density (4) has a higher specific heat  
39 The cross section below shows how prevailing winds have caused different climates on the wind- ward and leeward sides of a 
mountain range.  

 
Why does the windward side of this mountain have a wet climate?  

(1) Rising air compresses and cools, causing the water droplets to evaporate.  
(2) Rising air compresses and warms, causing the water vapor to condense.  
(3) Rising air expands and cools, causing the water vapor to condense.  
(4) Rising air expands and warms, causing the water droplets to evaporate.  

40 Which graph best shows the average annual amounts of precipitation received at different latitudes on Earth?  

 
 
 
 
 
 
 
 


