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Fig. 15.1

Components of the EarthComponents of the Earth’’s Climate System s Climate System 

Fig. 15.1

Human Activities Could Result in Changes in:Human Activities Could Result in Changes in:

Sea ice and
extent of glaciers

Land surface, vegetation,
and ecosystems

The hydrologic cycle

Oceanic circulation,
sea level, and geochemistry

Atmospheric composition
and circulation

Fig. 15.7

Incoming and Outgoing Radiation Incoming and Outgoing Radiation 
in the Earthin the Earth’’s Atmospheres Atmosphere
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What are the greenhouse gases?What are the greenhouse gases?
(excluding H(excluding H22O)O)

• Carbon Dioxide: 49%
• Methane: 18%
• “CFC’s”: 14%
• Nitrous Oxides: 6%
• Others: 13%

Where does the added COWhere does the added CO22 come come 
from?from?

• Burning of Fossil Fuels: 75%
• Land clearing: 15%
• Manufacturing: 7%
• Fuel wood: 3%
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DeforestationDeforestation

•Giant Trees (~ 500 years 
old)
•Carbon Sink
•Oxygen Source
•Inhibits Soil Erosion
•Provides Nutrients for 
Soils, Surface Water
•Biodiversity
•Fire Resistant

Old Growth Forests

Old Growth Forest LoggingOld Growth Forest Logging

Loss of Old Growth ForestLoss of Old Growth Forest
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Fig. 15.16

Global Temperatures Compared toGlobal Temperatures Compared to
Increased COIncreased CO22 ConcentrationConcentration

Fig. 15.16

Global Temperatures and COGlobal Temperatures and CO22 ConcentrationsConcentrations
Over the Last Millennium Over the Last Millennium 

Box 15.1Box 15.1

The ice core, such as at The ice core, such as at 
Vostok Science Station in Vostok Science Station in 
Antarctica provides over Antarctica provides over 
100,000 years of data on: 100,000 years of data on: 

1) 1) temperaturetemperature,,
2) 2) COCO22 contentcontent, and, and
3) 3) methane contentmethane content
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Fig. 15.10

Temperature and greenhouse 
gas concentrations both 

decline during glacial periods

Fig. 15.10

Temperature and greenhouse 
gas concentrations both rise 
rapidly during deglaciation

Fig. 15.10

Climate has  been relatively warm and 
stable during the last 10,000 yrs, the 

Holocene interglacial period
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The periodicity of glacial and interglacial The periodicity of glacial and interglacial 
cycles is best explained by cyclic cycles is best explained by cyclic 

variations in solar energy, governed by variations in solar energy, governed by 
periodic variations in the Earthperiodic variations in the Earth’’s: s: 

•• EccentricityEccentricity of Earth’s orbit around sun
•• TiltTilt of Earth’s rotation axis
•• PrecessionPrecession (rotational “wobble”)

Fig. 15.11Fig. 15.11

Orbital Eccentricity (~100,000 cycle)Orbital Eccentricity (~100,000 cycle)

Fig. 15.11Fig. 15.11

Orbital Tilt (~41,000 cycle)Orbital Tilt (~41,000 cycle)
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Fig. 15.11Fig. 15.11

Orbital Precession (~23,000 cycle)Orbital Precession (~23,000 cycle)

Fig. 15.3

Fig. 15.3Fig. 15.3

The OceanThe Ocean’’s Circulation System Plays a s Circulation System Plays a 
Major Role in Controlling the EarthMajor Role in Controlling the Earth’’s Climates Climate
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Box 15.2

South
America

During During ““Normal YearsNormal Years””

Warm water in the western Pacific causes low pressure and high rainfall;
pressure system drives tradewinds from east to west;
tradewinds drive warm water to the west;
causing cold water to rise off South America and flow west.

Box 15.2

South
America

During During ““El NinoEl Nino””

Warm water shift to the eastern Pacific causes drought in western Pacific;
low pressure over the warm eastern Pacific causes heavy rains
and inhibits upwellings along the coast of South America.

Fig. 15.14

The Carbon CycleThe Carbon Cycle
(showing global reservoirs and fluxes)
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Fig. 15.14

Human Effects on the Carbon CycleHuman Effects on the Carbon Cycle

Fig. 15.14

Human Effects on the Carbon CycleHuman Effects on the Carbon Cycle
Human activities release
~7.1 Gt* of carbon into

the atmosphere each year

*Gt = gigaton

Fig. 15.14

Human effects on the Carbon CycleHuman effects on the Carbon Cycle
Human activities release
~7.1 Gt* of carbon into

the atmosphere each year

*Gt = gigaton

New plant growth and
air-sea exchange

removes ~3.8 Gt/yr
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Fig. 15.14

Human effects on the Carbon CycleHuman effects on the Carbon Cycle
Human activities release
~7.1 Gt* of carbon into

the atmosphere each year

*Gt = gigaton

New plant growth and
Air-sea exchange

removes ~3.8 Gt/yr

…yielding a net
atmospheric increase

of ~ 3.3 Gt/yr.


