
TERMS TO KNOW:

Climate change: a change in global or regional climate patterns, in particular a 

change apparent from the mid to late 20th century onwards and attributed 

largely to the increased levels of atmospheric carbon dioxide produced by the 

use of fossil fuels

Weather: the state of the atmosphere at a place and time as regards heat, 

dryness, sunshine, wind, rain, etc.

Climate: the weather conditions prevailing in an area in general or over a long 

period.

Global warming: a gradual increase in the overall temperature of the earth's 

atmosphere generally attributed to the greenhouse effect caused by increased 

levels of carbon dioxide, chlorofluorocarbons, and other pollutants.



A variety of factors affect climate26
TERMS TO KNOW:

Greenhouse gases

Greenhouse effect

Radiative forcer

Albedo

Positive feedback 

loops

Greenhouse gases include carbon dioxide, methane, and nitrous oxide.  These 

gases maintain the Earth’s temperature—a good thing!  Unfortunately, since the 

middle of the twentieth century, evidence of an enhanced greenhouse effect from 

the use of fossil fuels started to mount.

Greenhouse gases each 

have different abilities to 

trap heat, expressed as 

CO2 equivalents.
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The greenhouse gases are one type of 

radiative factor—something that alters the 

balance of incoming solar radiation with heat 

that escapes out into space.  

Another influence is the ability of a surface to 

reflect away solar radiation.  This factor, 

albedo, comes into play as glacier ice is lost 

along with its role in reflecting light.
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Monitoring CO2 released from thawing 

permafrost in Alaska – long-term increases 

of atmospheric loading of CO2.

Positive and negative feedback loops 

influence warming and cooling of the planet.

As surfaces with high albedo are replaced 

with low-albedo surfaces, warming 

occurs and positive feedback is triggered.
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To model and make predictions about the future climate, scientists use a wide 

variety of clues from ice and sediment cores, tree rings, coral reefs, and fossils.

Other natural forces include volcanic eruptions and sunspot cycles.  Predictable 

long-term cycles of the Earth’s position relative to the Sun—Milanovitch cycles—

also played an important part in earlier climate-change events.
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Direct and indirect temperature measurements are used 

to measure change over time.  

Readings from Mauna Loa laboratory go back to 1958, 

when Charles Keeling began taking precise CO2 readings. 

CO2 gas bubbles from ice cores can also be used to 

estimate past levels.
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A comparison of 

historic CO2 levels and 

temperatures as 

determined from the 

Antarctic Vostok ice 

core, show that the two 

parameters have been 

closely aligned over the 

past 400,000  years.

The relationship between CO2 and temperature is one of both cause and effect.  

In the far past, natural events triggered warming, resulting in the release of more 

CO2, which then caused even more warming.  Regardless of the reason for the 

release of extra greenhouse gases, temperatures change as CO2 increases and 

decreases.



Greenhouse gases - gases in an atmosphere that absorbs 
and emits radiation within the thermal infrared range. This process is 
the fundamental cause of the greenhouse effect. The primary 
greenhouse gases in the Earth's atmosphere are water vapor, carbon 
dioxide, methane, nitrous oxide, and ozone.

Greenhouse effect - a process by which thermal radiation from a 
planetary surface is absorbed by atmospheric greenhouse gases, and is 
re-radiated in all directions.

Radiative forcer - the difference of insolation (sunlight) absorbed by 
the Earth and energy radiated back to space.

Albedo - the fraction of solar energy (shortwave radiation) reflected 
from the Earth back into space. It is a measure of the reflectivity of the 
earth's surface. Ice, especially with snow on top of it, has a 
high albedo: most sunlight hitting the surface bounces back towards 
space.

Positive Feedback Loop - is a process that occurs in a feedback loop in 
which the effects of a small disturbance on a system include an 
increase in the magnitude of the perturbation (a deviation of a system, moving 
object, or process from its regular or normal state of path, caused by an outside influence.)



Current climate change has both human and natural 

causes26
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Anthropogenic

Intergovernmental 

Panel on Climate 

Change (IPCC)

A thin slice of ice from an ice core from Antarctica.  The core contains trapped air bubbles that can 

reveal information about the atmosphere and temperatures of the past.

Computer models take factors known to have affected past 

climates to see what might be responsible for recent warming.

The Intergovernmental Panel on Climate Change 

(IPCC) is made up of thousands of scientists from 

around the world who evaluate research in climate 

science.   They agree that the Earth’s atmosphere 

is changing dramatically and with alarming speed. 
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NASA satellite reveals that 2011’s minimum sea ice extent in the Arctic Ocean, 

reached on September 9, 2011, as depicted here, was far smaller than the 30-year 

average (yellow) and opened up Northwest Passage shipping lanes (in red).
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Species have evolved to live 

and thrive in a certain habitat.  

If the climate is changing 

enough to alter ecosystems, 

we expect to see species 

responding by changing 

where they live or the timing 

of important temperature-

dependent biological events. 
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