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E.The interconnectedness of Earth’s  system means  

that a significant change in any one component 

of the climate system can influence the equilibri-

um of the entire Earth system. Positive feedback 

loops can amplify these effects and trigger abrupt 

changes in the climate system. These complex 

interactions may result in climate change that is 

more rapid and on  larger scale than projected by 

current climate models. 

F. Airborne particulates, called “aerosols,” have a 

complex  effect on Earth’s energy balance: they 

can cause both cooling, by reflecting incoming 

sunlight back out to space, and warming, by ab-

sorbing and releasing heat energy in the atmos-

phere. Small solid and liquid particles can be loft-

ed into the atmosphere through a variety of natu-

ral and man-made processes, including volcanic 

eruptions, sea spray, forest fires, and emissions 

generated through human activities. 

A. Individual organisms survive within specific ranges 

of temperature, precipitation, humidity, and sun-

light. Organisms exposed to climate conditions 

outside their normal range must adapt or migrate, 

or they will perish. 

B. The presence of small amounts of heat-trapping 

greenhouse gases in the atmosphere warms 

earth’s surface, resulting in a planet that sustains 

liquid water and life. 

C. Changes in climate conditions can affect the 

health and function of ecosystems and the surviv-

al of entire species. The distribution patterns of 

fossils show evidence of gradual as well as abrupt 

extinctions related to climate change in the past. 

D. Life-including microbes, plants, and animals and 

humans-is a major driver of the global climate by 

modifying the chemical makeup of the atmos-

phere. The geologic record shows that life has sig-

nificantly altered the atmosphere during earth’s 

history. 

Source: http://www.climatescience.gov 
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Climate Literacy is an understanding of your 
influence on climate and climate’s influence on 
you and society. A climate-literate person un-
derstands the essential principles of Earth’s 
climate system, knows how to assess scientifi-
cally credible information about climate, com-
municates about climate and climate change in 
a meaningful way and able to make informed 
and responsible decision with regard to actions 
that may affect climate. 

The greenhouse effect ia a natural phenomenon whereby 
heat trapping gasses in the atmosphere, primalrily water 
vapor, keep the Earth’s  surface warm. Human activities , 
primarily  burning fossil fuels and changing land cover pat-
terns, are increasing the  concentrations of some of these 
gases, amplifying  the natural greenhouse effect. 

A. Sunlight reaching the Earth can heat the 

land, ocean, and atmosphere. Some of that 

sunlight is reflected back to space by the sur-

face, clouds, or ice. Much of the sunlight that 

reaches Earth is absorbed and warms the 

planet. 

B. When earth emits the same amount of ener-

gy as it absorbs, its energy budget is in  bal-

ance, and its average temperature remains 

stable. 

C. The tilt of Earth’s axis relative to  its orbit 

around the Sun results in predictable chang-

es in the duration of daylight and the 

amount of sunlight received at any latitude 

throughout a year. These changes cause the 

annual cycle of seasons and associated tem-

perature changes. 

D. Gradual changes in Earth’s rotation and orbit 

around the Sun change the intensity of sun-

light received in our planet’s polar and equa-

torial regions. For at least the last 1 million 

years, these changes occurred in 100,000-

year cycles that produced ice ages and the 

shorter warm periods between them. 

E. A significant increase or decrease in the 

Sun’s energy output would cause earth to 

warm or cool. Satellite measurements taken 

over the past 30 years show that the sun’s 

energy output has changed only slightly in 

the Sun’s energy are thought to be too small 

to be the cause of the recent warming ob-

served on Earth.  

A. Earth’s climate is influenced by interactions involv-

ing the Sun, ocean, atmosphere, clouds, ice, land, 

and life. Climate varies by region as a result of lo-

cal differences in these interactions. 

B. Covering 70% of  earth’s surface, the ocean exerts 

a major control on climate by dominating earth’s 

energy and water cycles. It has the capacity to ab-

sorb large amounts of solar energy. 

C. The amount of solar energy absorbed or radiated 

by Earth is modulated  by the atmosphere and de-

pends on its composition. Greenhouse gases-such 

as water vapor, carbon dioxide, and methane-

occur naturally in small amounts and absorb and 

release heat energy  more efficiently than abun-

dant atmospheric gases like nitrogen and oxygen. 

Small increases in carbon dioxide concentration 

have a large effect on the climate system. 

D. The abundance of greenhouse gases in the atmos-

phere is controlled by biogeochemical cycles that 

continually move these components between 

their ocean, land, life, and atmosphere reservoirs. 

The abundance of carbon in the atmosphere is re-

duce through seafloor accumulation of marine 

sediments and accumulation of plant biomass and 

is increased through deforestation and the burning 

of fossil fuels as well as through other processes. 



Climate Literacy is an understanding of your influence on 
climate and climate’s influence on you and society. A 
climate-literate person understands the essential princi-
ples of Earth’s climate system, knows how to assess sci-
entifically credible information about climate, communi-
cates about climate and climate change in a meaningful 
way and able to make informed and responsible decision 
with regard to actions that may affect climate. 

A. Climate varies over space and time through both 

a. Climate is determined by the long-term pattern of tem-
perature and precipitation averages and extremes at a 
location. Climate descriptions can refer to areas that are 
local, regional, or global in extent. Climate can be 
desscribed for different time intervals, such as decades, 
years, seasons, months, or specific dates of the year. 

b. Climate is not the same thing as weather. Weather is 
the minute-by-minute variable condition of the atmos-
phere on a local scale. Climate is a conceptual description 
of an area’s average weather conditions and the extent 
to which those conditions vary over long time intervals. 

c. Climate change is a significant and persistent change in 
an area’s average climate conditions or their extremes. 
Seasonal variations and multi-year cycles (for example, 
the El Niño Southern Oscillation) that produce warm, 
cool, wet, or dry periods across different regions are a 
natural part of climate variability. They do not represent 
climate change. 

d. Scientific observations indicate that global climate has 
changed in the past, is changing now, and will change in 
the future. The magnitude and direction of this change is 
not the same at all locations on Earth. 

e. Based on evidence from tree rings, other natural re 
cords, and scientific observations made around the 
world, Earth’s average temperature is now warmer than 
it has been for at least the past 1,300 years. Average tem-
peratures have increased markedly in the past 50 years, 
especially in the North Polar Region. 

f. Natural processes driving Earth’s long-term climate  

variability do not explain the rapid climate change ob-
served in recent decades. The only explanation that is 
consistent with all available evidence is that human im-
pacts are playing an increasing role in climate change. 
Future changes in climate may be rapid compared to 
historical changes. 

g. Natural processes that remove carbon dioxide from 
the atmosphere operate slowly when compared to the 
processes that are now adding it to the atmosphere. 
Thus, carbon dioxide introduced into the atmosphere 
today may remain there for a century or more. Other 
greenhouse gases, including some created by humans, 
may remain in the atmosphere for thousands of years. 

Muir Glacier, August 1941 

Muir Glacier, August 2004 

B. Our understanding of the climate system is im-

proved through observations , theoretical studies , 

a. The components and processes of Earth’s climate 
system are subject to the same physical laws as the rest 
of the Universe. Therefore, the behavior of the climate 
system can be understood and predicted through care-
ful, systematic study. 

b. Environmental observations are the foundation for 
understanding the climate system. From the bottom of 
the ocean to the surface of the Sun, instruments on 
weather stations, buoys, satellites, and other platforms 
collect climate data. To learn about past climates,     
scientists use natural records, such as tree rings, ice 
cores, and sedimentary layers. Historical observations, 
such as native knowledge and personal journals, also 
document past climate change. 

c. Observations, experiments, and theory are used to 
construct and refine computer models that represent 
the climate system and make predictions about its fu-
ture behavior. Results from these models lead to bet-
ter understanding of the linkages between the atmos-
phere-ocean system and climate conditions and inspire 
more observations and experiments. Over time, this 
iterative process will result in more reliable projections 
of future climate conditions. 

d. Our understanding of climate differs in important 
ways from our understanding of weather. Climate    
scientists’  ability to predict climate patterns months, 
years, or decades into the future is constrained by 
different limitations than those faced by meteorolo-
gists in forecasting weather days to weeks into the fu-
ture. 

e. Scientists have conducted extensive research on the 
fundamental characteristics of the climate system and 
their understanding will continue to improve. Current 
climate change projections are reliable enough to help 
humans evaluate potential decisions and actions in     
response to climate change. 
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A rosette device containing 36 seawater samples is re-
trieved in the Southern Ocean. Seawater samples from 
various depths are analyzed to measure the ocean’s car-
bon balance. 

C. Human activities are impacting the climate sys-

tem . 

a. The overwhelming consensus of scientific studies on 

climate indicates that most of the observed increase in 

global average temperatures since the latter part of the 

20th century is very likely due to human activities, pri-

marily from increases in greenhouse gas concentrations 

resulting from the burning of fossil fuels. 

b. Emissions from the widespread burning of fossil fuels 

since the start of the Industrial Revolution have in 

creased the concentration of greenhouse gases in the 

atmosphere. Because these gases can remain in the at-

mosphere for hundreds of years before being removed 

by natural processes, their warming influence is pro-

jected to persist into the next century. 

c. Human activities have affected the land, oceans, and 
atmosphere, and these changes have altered global cli-
mate patterns. Burning fossil fuels, releasing chemicals  

 

into the atmosphere, reducing the amount of forest   
cover, and rapid expansion of farming, development, and 
industrial activities are releasing carbon dioxide into the 
atmosphere and changing the balance of the climate sys-
tem. 

d. Growing evidence shows that changes in many physi-
cal and biological systems are linked to human  caused 
global warming. Some changes resulting from human 
activities have decreased the capacity of the environment 
to support various species and have substantially re-
duced ecosystem biodiversity and ecological resilience. 

e. Scientists and economists predict that there will be 
both positive and negative impacts from global climate 
change. If warming exceeds 2 to 3°C (3.6 to 5.4°F) over 
the next century, the consequences of the negative im-
pacts are likely to be much greater than the conse-
quences of the positive impacts. 

Society relies heavily on energy that is generated by 
burning fossil fuels, coal, oil, and natural gas. 

Each car on the road adding pollutants to the air 


