
Introduction to Contemporary Geography (Rubenstein)

Chapter 2   Weather, Climate, and Climate Change

2.1   Multiple Choice Questions

1) Daily and seasonal differences in intensity are caused by variations in the ________.

A) angle of incidence

B) longitudinal location

C) distance from major industries

D) number of days of the summer solstice

E) none of these answer choices are correct

Answer:  A

Diff: 1

Section:  2.1

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.1.1: Describe the intensity of solar radiation at different locations and define angle of incidence.

2) Which of the following is true of the summer solstice?

A) The Northern Hemisphere points away from the sun.

B) Winter begins in the Northern Hemisphere; summer begins in the Southern Hemisphere.

C) The equator faces the sun directly.

D) Neither pole tilts toward the sun.

E) The Northern Hemisphere points towards the sun

Answer:  E

Diff: 2

Section:  2.1

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.1.2: Compare and contrast the concepts of equinoxes and solstices.

3) Which of the following is not true of the vernal equinox?

A) It occurs in March in the Northern Hemisphere

B) It occurs in September in the Southern Hemisphere

C) All locations on Earth experience 12 hours of daylight

D) Locations above the Arctic Circle experience 24 hours of daylight

E) Both Tropics experience the same intensity of the Sun's rays

Answer:  D

Diff: 3

Section:  2.1

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.1.2: Compare and contrast the concepts of equinoxes and solstices.

4) Which of the is not one of the major ways in which energy exchanges occur?

A) radiation

B) conduction

C) convection

D) glaciation

E) latent heat transfer

Answer:  D

Diff: 2

Section:  2.2

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.2.1: Identify the different types of energy exchange mechanisms. 

5) Energy transmitted by electromagnetic waves, including radio, television, light, and heat, is ________.

A) angle of incidence

B) advection

C) radiation

D) convection

E) scattering

Answer:  C

Diff: 1

Section:  2.2

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.2.1: Identify the different types of energy exchange mechanisms. 

6) ________ affect the behavior of energy when it strikes matter: some are reflected, and some are absorbed.

A) Wavelengths

B) Sound waves

C) Adiabatic processes

D) Frequencies

Answer:  A

Diff: 1

Section:  2.2

Bloom's Taxonomy:  Comprehension

Geo Standard:  4

Glob Sci Outcome:  2. Demonstrate the ability to think critically and employ critical thinking skills.

7) Gases in the atmosphere vary in their ability to absorb shortwave and longwave radiation. Which of the following contributes the most to heating of a clear (cloud free) sky?

A) water vapor

B) ozone

C) carbon dioxide

D) oxygen

E) hydrogen

Answer:  A

Diff: 3

Section:  2.2

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.2.1: Identify the different types of energy exchange mechanisms. 

8) This process transfers tremendous amounts of energy from Earth's surface to the atmosphere, from low latitudes to high ones, and it is also the mechanism most influential in causing precipitation.

A) Angle of incidence

B) Latent heat exchange

C) Albedo

D) Absorption

E) Relative humidity

Answer:  B

Diff: 1

Section:  2.3

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.2.1: Identify the different types of energy exchange mechanisms. 

9) ________ is "in storage" in water and water vapor and describes the heat that controls the state of water.

A) Latent heat

B) Sensible heat

C) Radiation

D) Convection

E) Advection

Answer:  A

Diff: 1

Section:  2.3

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.3.1 Describe the two types of heat.

10) ________, which tells us how wet air is, is the actual water content of the air compared to how much water the air could potentially hold, expressed as a percentage.

A) Absolute humidity

B) Relative humidity

C) Specific humidity

D) Latent heat

E) Specific heat

Answer:  B

Diff: 1

Section:  2.3

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.3.1 Describe the two types of heat.

11) When water goes from solid to liquid to gas, ________.

A) it decreases in volume by 21 percent

B) it increases in volume by 21 percent

C) heat is removed

D) heat is added

E) nothing changes

Answer:  D

Diff: 2

Section:  2.3

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.3.1 Describe the two types of heat.

12) Sublimation is the process of:

A) converting gas into liquid water

B) converting solid water into liquid water

C) converting liquid water into gas

D) converting solid water into gas

E) converting liquid water into solid water

Answer:  D

Diff: 2

Section:  2.3

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.3.1 Describe the two types of heat.

13) If a 90°F sample of air contains half the water vapor that it could hold at that temperature, its relative humidity is:

A) .5 grams

B) 50 percent

C) 5 grams/kilogram

D) 5 grams/cubic feet

E) none of these answer choices are correct.

Answer:  B

Diff: 2

Section:  2.3

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.3.1 Describe the two types of heat.

14) When temperature decreases but actual water vapor content remains the same, what happens to relative humidity?

A) Relative humidity decreases as well

B) Relative humidity increases

C) Relative humidity disappears

D) Relative humidity decreases for a while, then increases suddenly

E) It is difficult to tell without knowing the actual humidity content

Answer:  B

Diff: 2

Section:  2.3

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  2. Demonstrate the ability to think critically and employ critical thinking skills.

Learning Outcome:  2.5.2: Describe adiabatic cooling and condensation.

15) On average, the highest temperatures on Earth are found ________.

A) at the poles

B) in the eastern hemisphere

C) in the southern hemisphere

D) in low latitudes

E) in high latitudes

Answer:  D

Diff: 2

Section:  2.4

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.1.1: Describe the intensity of solar radiation at different locations and define angle of incidence.

16)  In these zones, high solar elevation angles occur throughout the year, and this makes ________ consistently warm.

A) the tropics

B) the prime meridian

C) windward sides of mountains

D) midlatitudes

E) the jet stream

Answer:  A

Diff: 2

Section:  2.4

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.1.1: Describe the intensity of solar radiation at different locations and define angle of incidence.

17) ________ is movement in a fluid, caused when part of the fluid (whether gas or liquid) is heated. The heated portion expands and becomes less dense, rising up through the cooler portion.

A) Conduction

B) Convection

C) Advection

D) Radiation

E) Convention

Answer:  B

Diff: 1

Section:  2.5

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.5.1: Define convection.

18) The change in temperature that results from expansion or contraction of rising or sinking air is part of the ________ process

A) albedo

B) adiabatic

C) donvection

D) inverse lapse

E) advection

Answer:  B

Diff: 2

Section:  2.5

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.5.2: Describe adiabatic cooling and condensation.

19) The deflection of wind and any other object moving above Earth's rotating surface is called the ________.

A) Bergeron process

B) Hadley process

C) Adiabatic effect

D) Coriolis effect

E) Counter clockwise process

Answer:  D

Diff: 2

Section:  2.5

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.5.3: Explain the Coriolis effect.

20) Which of the following is true of the Trade Winds?

A) They are converging winds around the Sub-tropical High out of the sinking air.

B) They are diverging winds in the vicinity of the equator replacing sinking air.

C) They are converging winds in the vicinity of the equator at the surface, replacing the rising air.

D) They are converging winds as a result of the coming together of the two westerlies.

E) They are variable winds that move west to east in the midlatitudes.

Answer:  C

Diff: 2

Section:  2.6

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

21) These winds are found on the poleward sides of the subtropical high, circulation is toward the poles.

A) The Trade Winds

B) The Hadley Cell

C) The Jet Stream

D) The Westerlies

E) The Anti-trade Winds

Answer:  D

Diff: 2

Section:  2.6

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

22) The ________ because it is a shifting zone between the Tropics of Cancer and Capricorn where surface winds converge.

A) The Inter-Tropical Convergence Zone

B) The Tropical zone

C) The Multi-Tropical Turbulence Region

D) The Tropical Hadley Cell

E) The Adiabtic Convergence.

Answer:  A

Diff: 2

Section:  2.6

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

23) Which of the following is not true of the area of the Polar High?

A) In the polar regions, the intense cold caused by low insolation creates dense air and high pressure

B)  In the polar high-pressure zones, the air is so cold, it contains very little moisture.

C) In polar high zones, there is very little moisture, with limited convection and precipitation.

D) There is a polar high zone in both the Northern and Southern Hemispheres

E) The differential temperature between the rising air as a result of the warm anti-trade winds and the jet stream leads to turbulent winds and rain

Answer:  E

Diff: 2

Section:  2.6

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

24) ________, a prominent feature of ocean currents, are wind-driven circular oceanic flows that mirror the movement of prevailing winds.

A) Bergeron process

B) Gyres

C) Gulf Stream

D) Waves

E) Sea breeze

Answer:  B

Diff: 2

Section:  2.7

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.7.1: Explain ocean circulation patterns.

25) ________ is a circulation change in the eastern tropical Pacific Ocean that occurs every few years.

A) La Niña

B) El Niño

C) Intertropical Convergence 

D) The Hadley Cell

E) Gyres

Answer:  B

Diff: 2

Section:  2.7

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.7.2: Describe El Niño.

26) ________ events are linked to flooding in the U.S. Southwest, droughts in Australia, and reduced rainfall in India.

A) Deforestation

B) El Niño

C) La Niña

D) Global warming

E) Gyres

Answer:  B

Diff: 2

Section:  2.7

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 15

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.7.2: Describe El Niño.

27) There are four types of conditions that cause air to rise. Which of the following is not one of them?

A) convection

B) orographic uplift

C) convergence

D) fronts

E) advection

Answer:  E

Diff: 2

Section:  2.8

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 14, 17

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.8.1: Compare and contrast the different types of precipitation.

28) In tropical climates, where strong insolation makes temperatures high, all that is needed for intense daily convectional storms is:

A) a source of humidity

B) the formation of cumulus clouds

C) temperature inversion

D) the arrival of the trade winds

E) intense land breeze

Answer:  A

Diff: 2

Section:  2.8

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

29) ________ occurs when the horizontal winds move air against mountain ranges, forcing air to rise as it passes over the mountains. 

A) Adiabatic rainfall

B) Cyclonic rainfall

C) Convectional rainfall

D) Orographic rainfall

E) Convergence rainfall

Answer:  D

Diff: 2

Section:  2.8

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.8.1: Compare and contrast the different types of precipitation.

30) These are intense, rotating convectional systems that develop over warm ocean areas in the tropics and subtropics, primarily during the warm season.
A) Tropical cyclones

B) Tropical anticyclones

C) Midlatitude Cyclones

D) Midlatitude anticyclones

E) Bergeron storms

Answer:  A

Diff: 2

Section:  2.9

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.9.1: Explain the difference between a midlatitude cyclone and a tropical cyclone.

31) Which of the following is not true of tropical storms?

A) Tropical storms move with the general circulation.

B) Tropical storms move over the subtropical Atlantic, Pacific, and Indian Oceans, from east to west. 

C) Tropical Storms thrive on warm, moist air, and are most intense over oceans in the warm season.

D) The rough ocean surface favors development of calm winds which are essential for storm formation.

E) Tropical storms lose intensity over land because they lose their source of energy. 

Answer:  D

Diff: 3

Section:  2.9

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.9.1: Explain the difference between a midlatitude cyclone and a tropical cyclone.

32) Which of the following features are the two important characteristics of High-latitude climates (Polar and sub-Polar)?

A) low temperatures and sub 25 degrees heat in the summer

B) extreme seasonal variability and polar snow storms dumping over 17 inches of snow every month

C) low average temperatures and extreme seasonal variability.

D) few daylight hours both in the summer and winter

E) summer rain and winter dry periods

Answer:  C

Diff: 2

Section:  2.11

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 8

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.11.1: Identify and describe the five major climate categories.

33) Which of the following is not true of dry climates?

A) Dry climates are generally located in bands immediately to the north and south of the low-latitude humid climates. 

B) Many dry regions are associated with the subtropical high pressure zone.

C) Some deserts are caused mainly by mountain ranges that isolate land from ocean sources of moisture. 

D) Arid climates have severe moisture shortages year round, while most semiarid climates have a rainy season in which sufficient moisture is available for abundant, if brief, vegetation growth.

E) Both arid and semiarid regions lack sufficient moisture and heat to make any plants grow for more than a month each year.

Answer:  E

Diff: 2

Section:  2.11

Bloom's Taxonomy:  Comprehension

Geo Standard:  7, 8

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.11.1: Identify and describe the five major climate categories.

34) The past 2 million years, which includes our present time, is known to geologists as the:

A) Cambrian Period

B) Quaternary Period

C) Cenozoic Era

D) Mesozoic Era

E) Precambrian Period

Answer:  B

Diff: 2

Section:  2.12

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.12.1: Define Quaternary Period.

35) We now know that the warming of the Earth in the last 200 years is largely due to humans and their effects on:

A) environmental pollutants like arsenic

B) atmospheric carbon dioxide

C) organochlorides

D) biomagnified mercury

E) none of the answer choices are correct. 

Answer:  B

Diff: 2

Section:  2.12

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.12.2: Give examples of possible causes of climatic variation.

36) Which of the following is not true of the Intergovernmental Panel on Climate Change (IPCC)?

A) In its 2007 assessment, the IPCC identified a number of ways in which climate is changing.

B) The IPCC's assessment included statements reflecting the confidence of the participating scientists that the current climate changes began in the twentieth century.

C) The IPCC stated that warming is caused at least in part by humans.

D) The IPCC stated that warming will occur in the twenty-first century.
E) The IPCC stated that changes in human behavior will not reduce warming in the future.
Answer:  E

Diff: 3

Section:  2.13

Bloom's Taxonomy:  Comprehension

Geo Standard:  7, 14, 18

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.12.2: Give examples of possible causes of climatic variation.

2.2   True/False Questions

1) The angle at which solar radiation strikes a particular place at any point in time is referred to as solar day.

Answer:  FALSE

Diff: 1

Section:  2.1

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.1.1: Describe the intensity of solar radiation at different locations and define angle of incidence.

2) The vernal equinox occurs in March in the Northern Hemisphere.

Answer:  TRUE

Diff: 2

Section:  2.1

Bloom's Taxonomy:  Analysis

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.1.2: Compare and contrast the concepts of equinoxes and solstices.

3) The Earth orbits the sun, and through the seasons of the year the tilt of the axis relative to the sun remains the same which helps to affecting both day length and the angle between the sun and Earth's surface.

Answer:  FALSE

Diff: 1

Section:  2.1

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 14, 17

Glob Sci Outcome:  2. Demonstrate the ability to think critically and employ critical thinking skills.

Learning Outcome:  2.1.1: Describe the intensity of solar radiation at different locations and define angle of incidence.

4) Two ranges of wavelengths, shortwave energy and longwave energy are most important for understanding how solar energy affects the atmosphere.

Answer:  TRUE

Diff: 1

Section:  2.2

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 14, 17

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.2.1: Identify the different types of energy exchange mechanisms. 

5) About half of the solar radiation that reaches Earth is absorbed by the surface; the rest is either absorbed in the atmosphere or reflected back to space.

Answer:  TRUE

Diff: 1

Section:  2.2

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.2.2: Explain Earth's energy budget.

6) Energy absorbed at ground level is transferred back to the atmosphere and then to space via longwave radiation, convection, and latent heat exchange.

Answer:  TRUE

Diff: 1

Section:  2.2

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.2.2: Explain Earth's energy budget.

7) Water plays a central role in Earth's energy budget, through a process called latent heat exchange.

Answer:  TRUE

Diff: 1

Section:  2.3

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 14, 17

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.2.2: Explain Earth's energy budget.

8) Generally, cooler air temperatures can hold more moisture than warmer air.

Answer:  FALSE

Diff: 2

Section:  2.3

Bloom's Taxonomy:  Analysis

Geo Standard:  7, 14, 17

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.3.1 Describe the two types of heat.

9) On average, the highest temperatures are found in high latitudes, because the Sun is highest in the sky in these areas, and therefore the intensity of solar radiation is highest.

Answer:  FALSE

Diff: 2

Section:  2.4

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 14, 17

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.1.1: Describe the intensity of solar radiation at different locations and define angle of incidence.

10) The difference between summer and winter temperatures is smallest on land areas, and especially toward the western parts of continents in low latitudes. 

Answer:  FALSE

Diff: 2

Section:  2.4

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.1.1: Describe the intensity of solar radiation at different locations and define angle of incidence.

11) When it rises, air has more weight above it, and the higher pressure allows the air to expand.

Answer:  FALSE

Diff: 2

Section:  2.5

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  2. Demonstrate the ability to think critically and employ critical thinking skills.

Learning Outcome:  2.5.2: Describe adiabatic cooling and condensation.

12) Because air pressure under a column of rising air is higher than places nearby, it is depicted on a map as a center of high pressure. 

Answer:  FALSE

Diff: 2

Section:  2.5

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

13) In polar high-pressure zones, the air is cold, contains very little moisture, and convection and precipitation are limited.

Answer:  TRUE

Diff: 2

Section:  2.6

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

14) The Southern Hemisphere, where it is summer in January, generally has low pressure over the oceans and high pressure over land.

Answer:  FALSE

Diff: 2

Section:  2.6

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

15) Poleward of the subtropical high, are midlatitude lows which experiences convergence of warm air blowing from subtropical latitudes and cold air blowing from polar regions.

Answer:  TRUE

Diff: 2

Section:  2.6

Bloom's Taxonomy:  Analysis

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

16) The trade winds are generally found in the midlatitudes as a result of the convergence of winds from the anti-trade winds.

Answer:  FALSE

Diff: 2

Section:  2.6

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

17) The Gulf Stream is a warm ocean current that flows from southwest to northeast across the Atlantic. 

Answer:  TRUE

Diff: 1

Section:  2.7

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 15

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.7.1: Explain ocean circulation patterns.

18) The typical El Niño circulation causes deep ocean water to rise to the surface off the coast of Peru, delivering nutrients that support fish populations.

Answer:  FALSE

Diff: 2

Section:  2.7

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.7.2: Describe El Niño.

19) A front is a boundary between two air masses.

Answer:  TRUE

Diff: 1

Section:  2.8

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

20) An air mass is a large region of air, typically hundreds or thousands of square kilometers, with relatively uniform characteristics of temperature and humidity.

Answer:  TRUE

Diff: 1

Section:  2.8

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.6.1: Summarize the distribution of global circulation. 

21) Hurricanes' greatest threat to humans is in tropical and subtropical coastal areas, on the eastern margins of the continents and in southern Asia. 

Answer:  TRUE

Diff: 1

Section:  2.9

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 15

Glob Sci Outcome:  2. Demonstrate the ability to think critically and employ critical thinking skills.

Learning Outcome:  2.9.1: Explain the difference between a midlatitude cyclone and a tropical cyclone.

22) In a midlatitude cyclone, air is drawn toward the center of low pressure from both the warm and the cold sides of the polar front.

Answer:  TRUE

Diff: 1

Section:  2.9

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.9.1: Explain the difference between a midlatitude cyclone and a tropical cyclone.

23) Weather is the summary of climatic conditions over several decades or more; a place's climate pattern over time.

Answer:  FALSE

Diff: 2

Section:  2.10

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 14, 17

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.10.1: Define climate.

24) High-latitude climates are characterized by two important features: low average temperatures and extreme seasonal variability

Answer:  TRUE

Diff: 1

Section:  2.11

Bloom's Taxonomy:  Knowledge

Geo Standard:  7

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.11.1: Identify and describe the five major climate categories.

25) The dry-summer Mediterranean climate envelops the Mediterranean region of Europe and parts of northern Africa, lending this climate type its familiar name.

Answer:  TRUE

Diff: 1

Section:  2.11

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 15

Glob Sci Outcome:  2. Demonstrate the ability to think critically and employ critical thinking skills.

Learning Outcome:  2.11.1: Identify and describe the five major climate categories.

26) Climate has changed dramatically over the last few million years and continues to change today.

Answer:  TRUE

Diff: 1

Section:  2.12

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 15

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

27) Recent studies based on satellite observations of the Sun are beginning to suggest that variations in solar output could be responsible for some of the climatic variations observed in the past few hundred years, but the effects are probably small in comparison to other factors.

Answer:  TRUE

Diff: 1

Section:  2.12

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 15

Glob Sci Outcome:  2. Demonstrate the ability to think critically and employ critical thinking skills.

Learning Outcome:  2.12.2: Give examples of possible causes of climatic variation.

28) Processes such as changes in orbital geometry or volcanic eruptions have clearly affected climate in the past, and these explain the dramatic warming of the last 200 years.

Answer:  FALSE

Diff: 2

Section:  2.12

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 14, 15

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.12.2: Give examples of possible causes of climatic variation.

29) In recent years, concern has grown that with ongoing climate change, certain parts of the Earth atmosphere system may be reaching tipping points, or conditions in which the pace of change may increase rapidly and irreversibly.

Answer:  TRUE

Diff: 1

Section:  2.13

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 14, 17

Glob Sci Outcome:  3. Read and Interpret Graphs and Data.

Learning Outcome:  2.12.2: Give examples of possible causes of climatic variation.

30) The amount of carbon dioxide added to the atmosphere is controlled mainly by our use of fossil fuels and by land use and land management, such as forest harvesting and planting.

Answer:  TRUE

Diff: 1

Section:  2.13

Bloom's Taxonomy:  Knowledge

Geo Standard:  7, 14

Glob Sci Outcome:  2. Demonstrate the ability to think critically and employ critical thinking skills.

Learning Outcome:  2.12.2: Give examples of possible causes of climatic variation.

2.3   Essay Questions 

1) What are tropical cyclones and what conditions are needed for their development?

Answer:  Tropical cyclones are intense, rotating convectional systems that develop over warm ocean areas in the tropics and subtropics. They develop primarily during the warm season. When such storms have wind velocities exceeding 74 miles/hour, they are called hurricanes in North America. In other regions, they are given different names. In western Pacific they are called typhoons and in the Indian Ocean and northern Australia they are called cyclones.

Tropical cyclones typically develop in the eastern portion of an ocean within the trade-wind belt. They begin as areas of low pressure and converging winds, drawing in warm, moisture-laden air. Tropical storms move with the general circulation over the subtropical Atlantic, Pacific, and Indian Oceans, from east to west. They thrive on warm, moist air, so they are most intense over ocean areas during the warm season. They lose intensity over land because they lose their source of energy. Furthermore, the smooth ocean surface favors development of high winds. In contrast, the hills and trees of land areas slow the wind by friction.

Diff: 3

Section:  2.9

Bloom's Taxonomy:  Comprehension

Geo Standard:  7, 14, 17

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.9.1: Explain the difference between a midlatitude cyclone and a tropical cyclone.

2) What are midlatitude cyclones?

Answer:  Much less intense than hurricanes, but more common, midlatitude cyclones are centers of low pressure that develop along the polar front. They move from west to east along that front, following the general circulation in the midlatitudes. 

With air drawn toward the center of low pressure from both the warm and the cold sides of the polar front, the warm air is drawn toward cold, typically on the eastern side of the storm, a warm front develops. On the western side, the spiraling motion causes cold air to drive under the warm air, forming a cold front. As the center of low pressure moves eastward, these fronts move with it, bringing rainfall to areas over which they pass. Changes of temperature, precipitation, and shifting winds usually mark the passage of a front at the surface. Occasionally, especially in North America, strong cold fronts associated with midlatitude cyclones produce tornadoes.

Diff: 3

Section:  2.9

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.9.1: Explain the difference between a midlatitude cyclone and a tropical cyclone.

3) Discuss some of the uncertainties around global warming.
Answer:  The climate of the Earth has changed dramatically over the last few million years and continues to change today. There is evidence pointing to a much more dramatic change in the form of global warming in the last 200 years because of human actions, notably the widespread burning of fossil fuels and the clear-cutting of forests since the start of the Industrial Revolution. Much of our understanding of climate change comes from models, which demonstrate both natural and human influences on climate

Despite the vast amount of data supporting the idea of global warming, there is still a certain amount of uncertainty surrounding the topic. We can break down these uncertainties into three main areas: a limited understanding of climate systems, potential rapid changes could affect climate change, and future carbon dioxide amounts unknown:

First, we have a limited understanding of the climate system and how to model it accurately. Computer models still have limits. This is partly because we don't have highly detailed information on the present conditions of temperature, pressure, and so on for every place and altitude. It is also because the rules we use to estimate atmospheric flows may not be completely representative of the complexities of the environment. 

Secondly, we do not know if unforeseen, potentially rapid changes in conditions could affect our climate in the future. There is fear that we are fast approaching what scientists call "the tipping point," the point at which changes are irreversible. One of these is the decrease in Arctic sea ice. As sea ice decreases, there is a tendency for the ocean to absorb more solar radiation because ice reflects more energy than does open water. This could cause the Arctic Ocean to become ice free for a much longer period each year. 

Finally, we do not know what the levels of future emissions of carbon dioxide will be. The amount of carbon dioxide added to the atmosphere is controlled mainly by our use of fossil fuels and by land use and land management, such as forest harvesting and planting. We are assuming at the moment that we will still be dependent on fossil fuels and use the same land management systems of today. But what we do not know is whether we would have alternative land management systems and other energy sources.

Diff: 3

Section:  2.13

Bloom's Taxonomy:  Comprehension

Geo Standard:  3, 7, 14, 17, 18

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.13.1: Describe three types of major uncertainties regarding climate change.  

4) Discuss the role of humans on global warming.
Answer:  In the last few decades, debate over the role of human impacts on global warming has intensified. It is acknowledged that certain natural phenomenon, including changes in orbital geometry or volcanic eruptions have clearly affected climate in the past. But the vast majority of scientists see clear evidence that natural processes cannot account for the dramatic warming of the last 200 years. We now know that this warming is largely due to anthropogenic (human-caused) additions of carbon dioxide and other greenhouse gases to the atmosphere. 

We have caused increases in atmospheric CO2 since the Industrial Revolution through the burning of wood and fossil fuels (notably coal and petroleum) in our power plants, industries, homes, and---above all else---our automobiles, along with other transportation systems. We have also cut down huge tracts of forests for building materials and to clear land for farms and sprawling cities---forests that would have acted as carbon "sinks" to absorb CO2 from the atmosphere. In addition, our rapidly growing human population (7 billion plus) and animal populations that we have exploited for food (billions of cattle, pigs, poultry, and other animals) contribute large amounts of CO2 to the air.

Diff: 3

Section:  2.12

Bloom's Taxonomy:  Evaluation

Geo Standard:  7, 14

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.12.2: Give examples of possible causes of climatic variation.

5) What are the types of uplifts that can cause precipitation?

Answer:  Precipitation occurs when air rises sufficiently to cause condensation. There are four types of conditions that cause air to rise: convection, orographic uplift, convergence, and fronts. 

Convectional precipitation: Convectional storms are responsible for a large portion of the world's precipitation. In tropical climates, where strong insolation makes temperatures high, all that is needed for intense daily convectional storms is a source of humidity. In midlatitude climates, such storms occur mostly in the summer because higher temperatures allow the air to hold more moisture, and this means more latent heat can be released, causing strong convection.

Orographic uplift: When winds move air against a mountain range, the air is forced to rise as it passes over the mountain. As the air rises, it cools adiabatically. The cooling causes condensation, and precipitation results. This type of rainfall is called orographic rainfall. Descending air on the other side of the mountain, called the leeward side, is usually accompanied by a drop in the relative humidity. The leeward side of a mountain range is often much drier than the rainy windward side.

Convergent precipitation: Within greater storm systems, large areas of low pressure form, drawing in air from surrounding areas. This rising air causes precipitation. Such regions of low pressure and precipitation usually move, guided by large-scale circulation patterns.

Frontal precipitation: This type of precipitation forms along the boundary between two air masses, also called a front. In North America, air masses that form over central Canada, which tend to be cool and dry sometimes come in contact with air masses that form over tropical water, such as over the Gulf of Mexico, which tend to be warm and moist. At the front the cooler air is relatively dense, and therefore moves under the less dense warm air, while warm air tends to rise over cool air. The rising then cool, condenses and precipitation occurs.

Diff: 3

Section:  2.8

Bloom's Taxonomy:  Evaluation

Geo Standard:  7, 14, 17

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.8.1: Compare and contrast the different types of precipitation.

6) What is El Niño?

Answer:  El Niño is a circulation change in the eastern tropical Pacific Ocean, from westward flow to eastward flow, that occurs every few years. The Spanish term which literally means "the (male) child," is a reference to the Christ child, because the phenomenon occurs around Christmastime. During an El Niño event, the usual cool flow from South America westward is slowed and sometimes reversed, replaced by a warm-water flow from the central Pacific eastward. 

The counterpart of El Niño, in which especially cool waters are found in this region, is known as La Niña, or "the female child." Typically, the ocean current off South America's western coast is cold and nutrient-rich, owing to upwelling (the bringing of cold waters from the ocean depths). During La Niña events, this pattern is reinforced so that additional cold waters are added to the ocean surface. The result may be especially dry conditions in Chile and Peru's coastal deserts.

El Niño events are far reaching because a modification of circulation in one part of the globe may cause circulation patterns to change elsewhere in North and South America and the Pacific region. For example, El Niño events are linked to flooding in the U.S. Southwest, droughts in Australia, and reduced rainfall in India. La Niña events often bring wet weather in south and Southeast Asia, and dry conditions in the southern United States.

Diff: 3

Section:  2.7

Bloom's Taxonomy:  Comprehension

Geo Standard:  7, 15

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.7.2: Describe El Niño.

7) What is radiation and what role does it play in the transfer of energy in the atmosphere?

Answer:  Radiation is the most important process of heat transfer, which is a type of energy exchange in the environment. As energy from the Sun passes through the atmosphere, some wavelengths are absorbed, warming the atmosphere, while others pass through or are reflected, either to be absorbed elsewhere or to travel back into space. Clouds play a major role in reflecting energy back to space and in this way atmospheric moisture and weather processes can significantly affect the energy budget.

Different materials absorb heat at different levels. When this stored heat is released, an object cools. The ability of an object to store heat depends on what it is made of. These are referred to as greenhouse gases.

About half of the solar radiation that reaches Earth is absorbed by the surface and the rest is either absorbed in the atmosphere or reflected back to space. The gases in the atmosphere allow much of the incoming shortwave energy to pass through, but a few gases—called greenhouse gases—absorb outgoing longwave radiation. All of the energy absorbed from the Sun—whether it reached the surface or was absorbed or reflected in the atmosphere—is eventually re-radiated back to space. 

Diff: 3

Section:  2.2

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.2.2: Explain Earth's energy budget.

8) Discuss the importance of latent heat in the atmosphere

Answer:  Water is a very important substance and plays a central role in Earth's energy budget, through a process called latent heat exchange. This process transfers tremendous amounts of energy from Earth's surface to the atmosphere, from low latitudes to high ones, and it is also the mechanism most influential in causing precipitation. When we convert water from one state to another (example: from ice to vapor), we transfer large amounts of energy. Latent energy plays a critical role in the movement of energy in the earth atmosphere system.

We can distinguish between two types of heat. These are sensible and latent heat. Sensible heat is detectable by our sense of touch. It is heat we can feel, from warm water or a hot pan, and can be measured with a thermometer. The atmosphere, oceans, rocks, and soil all have sensible heat. On the other hand, latent heat, is heat "in storage" in water and water vapor. Latent heat describes the heat that controls the state of water. Melting ice must absorb heat energy from its surroundings in order for the melting to occur. This is why ice melting in your hand feels so cold; t is absorbing heat from your hand. 

Diff: 3

Section:  2.2

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.3.1 Describe the two types of heat.

9) What are some of the temperature variations on Earth?

Answer:  The most important factor influencing the temperature of the Earth's surface is energy input, in the form of radiation from the Sun The amount of heat stored in water and proximity to the oceans also affects temperature. Generally, low latitudes have higher temperatures and continental locations have larger ranges of temperature.

First, on average, the highest temperatures are found in low latitudes, because the Sun is highest in the sky in these areas, and therefore the intensity of solar radiation is highest. High solar elevation angles occur throughout the year, and this makes the tropics consistently warm.

Secondly, continental interiors have larger temperature ranges. Large landmasses in high latitudes, such as North America and Asia have very large temperature differences between January and July, sometimes as high as 90 degrees. In contrast, the temperatures differences between June and January in the Aleutian Islands of the north Pacific, at about the same latitude as Siberia, is only about 18°F. The climates of areas near the ocean compared with the climatic extremes of middle of continental regions are a result of this heat storage in water, and the advection of heat from ocean areas to adjacent land areas.

Diff: 3

Section:  2.4

Bloom's Taxonomy:  Comprehension

Geo Standard:  7

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.4.1: Identify the most important factor influencing the temperature of the Earth's surface.

10) What causes convection and what role does it play in the adiabatic process?

Answer:  Convection is movement in a fluid, caused when part of the fluid (whether gas or liquid) is heated. The heated portion expands and becomes less dense, rising up through the cooler portion. It causes the turbulence in water and in puffy white clouds overhead. In becoming less dense, meaning weighing less per unit of volume, warm air rises above cooler, denser air, just as a hot-air balloon rises through the cooler air surrounding it. Convection is caused by heating the atmosphere from below. Temperature changes resulting from vertical motions create clouds and precipitation

When air rises, it has less weight above it, and the lower pressure allows the air to expand. The expansion leads to a decrease in temperature. The decrease in temperature that results is called adiabatic cooling. When convection causes air to rise, the pressure in that air decreases with elevation and this causes the air to cool. Cooling, in turn, lowers the amount of water vapor it can hold. 

Condensation occurs when the amount of water the air can hold reaches the actual vapor content, that is the relative humidity reaches 100%. Above the condensation level, rising air continues to cool, further reducing its ability to hold water vapor leading to more condensation. This releases latent heat, warming than air. The added heat isn't enough to prevent condensation, but it does make the air warmer that the air around it at the same elevation, and so promotes further rising air. 

Diff: 3

Section:  2.5

Bloom's Taxonomy:  Comprehension

Geo Standard:  7, 14, 17

Glob Sci Outcome:  8. Communicate effectively in writing.

Learning Outcome:  2.5.2: Describe adiabatic cooling and condensation.
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