
16.1 Our Dynamic Climate
What three factors have more influence on Earth’s climate than all others combined?

The sun
Wind patterns

The oceans



Define WEATHER:
• The day-to-day conditions in Earth’s atmosphere

Define CLIMATE:
• The average conditions, including temperature and precipitation, over long periods in a given area



If Earth did not have an atmosphere, most of the energy from the sun would be reflected back into space.

• A natural process in which certain gases in the atmosphere trap heat near Earth and prevent it from radiating into space.

Define GREENHOUSE effect:



List FIVE major greenhouse gases:

Greenhouses used for plants hold heat in place by preventing warm air from escaping. In contrast, greenhouse gas molecules in the atmosphere do not trap air or anything else. Instead, they absorb heat and release it slowly.

Water Vapor (H2O)
 Carbon Dioxide (CO2)
 Ozone (O3)
 Nitrous Oxide (N2O)
Methane (CH4)



Review Figure 1 (p. 485) and list the 4 steps in the greenhouse effect:
1. Sun’s energy reaches Earth.
2. Some radiated heat is absorbed by greenhouse gases in the atmosphere.
3. Some heat is radiated into space.
4. Earth’s surface is heated.
Without greenhouse gases, life on Earth would be impossible, because the surface would be too cold. However, human activities are adding greenhouse gases to the atmosphere and increasing the greenhouse effect.



Effects of Latitude
• Define latitude: A measurement of a place’s distance from the equator

The farther you move from the equator, the greater 
the number of a place’s latitude. For example, the 
latitude of Charlotte, North Carolina is 35ᵒN. In 
contrast, Anchorage, Alaska, is located at 61ᵒN, 
indicating that Anchorage is ________ from the 
equator than Charlotte. The N in the latitude 
numbers indicates that both Charlotte and 
Anchorage are _______ of the equator. In general, 
the farther a place is from the equator, the _______ 
its climate will be. Areas close to the equator are 
generally _______.

FARTHER

NORTH COOLER
WARM



Why are tropical areas generally hot?
• Because all year round the sun’s rays hit the equator most directly compared to other parts of the Earth
Why are polar regions generally colder than other areas?
• Because the angle the rays strike the polar areas, the energy that polar regions receive is spread out over a larger area than the energy received by regions near the equator



Explain why seasons change in terms of axis angle relative to the sun.
• As Earth orbits the sun, the sun’s rays strike parts of Earth at changing angles.
• In June, the northern end of Earth’s axis is tilted towards the sun.
• In December, the northern end of Earth’s axis tilts away from the sun.



Wind Patterns in the Atmosphere
• If air becomes warm, it ______ . If air becomes cool, it ______ . This creates a ____________ current. The resulting wind transports both ______ and __________, affecting both temperature and precipitation in the regions they pass over.

RISES SINKSCONVECTIONHEAT MOISTURE



Wind Patterns in the Atmosphere
• The _______ of air in equatorial regions and the ________ of air in polar regions help create global wind patterns, called the ____________ winds. _______ air moves away from the equator and toward the poles, and ______ air moves in the opposite direction.

RISING SINKING
PREVAILING WARMCOLD



Wind Patterns in the Atmosphere
• List FOUR sources of water vapor in the atmosphere:

In general, _______ air can carry more water vapor than ________ air can. 
Winds move moisture from one location to another. Winds may carry water 
_______ a long distance before releasing it as _____________ .

Lakes, oceans, soil, and plants
WARM COOLER

VAPOR PRECIPITATION



The Oceans and Climate
• Ocean water exchanges huge amounts of _____ with the atmosphere, and ocean currents _______ heat energy from place to place. A worldwide system of ocean currents is caused by a combination of unequal ________ of water and unequal ________.
• Define THERMOHALINE circulation:

HEATMOVE
HEATING SALINITY

Warmer, less salty water moves along the surface of the ocean, and colder, saltier water moves deep beneath the ocean’s surface.



The Oceans and Climate
• In the Gulf Stream in the Atlantic Ocean, warm surface water flows ____________ from the equator. The warm water keeps Europe _________ than it would otherwise be.
• Oceans can hold ____ times more _______________ than is found in the atmosphere. However, the oceans absorb ________________ more slowly than it is being ________ to the atmosphere. Therefore, carbon ____________ by the oceans is slowing global warming but not ____________ it.

WARMER
50 CARBON DIOXIDE

NORTHWARD

ADDED
PREVENTINGABSORPTION

CARBON DIOXIDE



Other Factors That Affect Climate
• Define TOPOGRAPHY:

The greater the altitude, or elevation, the ________ the air temperature. That is 
why the kinds of plants at the _________ of mountains are usually not the same 
varieties as those found higher up. This also explains why mountain ranges 
located on or near the _________ are snow capped year round.

The surface characteristics of an area, including its elevation and features such as mountains, rivers and lakes 
COOLERBOTTOM

EQUATOR



Other Factors That Affect Climate
• As winds pass over mountains, the rising air _______ and clouds often form. By the time the air has moved to the other side of the mountains, however, it has usually lost much of its ____________. In general, ______________ falls on the windward side of mountain ranges, which is the side that wind ______ passes over. The leeward side of a mountain range, or the ____________ side, gets relatively little ______________.
• If a volcanic eruption is large enough, the gases and particles may temporarily ______ some sunlight from reaching Earth.

DOWNWIND

BLOCK
PRECIPITATION

FIRSTPRECIPITATION MOISTURE
COOLS



Other Factors That Affect Climate
• The abundant vegetation of the Amazon rain forest promotes _______ formation and __________. These forests also take in huge amounts of ________________ which reduces the amount in the atmosphere. Therefore, the destruction of forests in one area can increase the temperature of the atmosphere ____________.
• Evidence indicates that during Earth’s history _________ has changed many times. Minor changes in Earth’s orbit, and in the tilt of Earth’s axis, occur in __________ cycles. Climate changes caused by these variations may last for ____________ of years.

RAINFALLCARBON DIOXIDE

REGULAR
CLIMATE
WORLDWIDE

CLOUD

THOUSANDS


