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Cl imate Li teracy is 
an understand ing of 
the cl imate’s in f luence 
on you and society 
and your in f luence 

on cl imate

WHAT IS CLIMATE LITERACY?

You are cl imate l i terate if you understand the 
inf luence of cl imate on yourself and society and your 
inf luence on cl imate. 

A c l imate- l i terate person : 

understands the essential principles of al l • 
aspects of the Earth system governing cl imate 
patterns that are presented in this document; 

knows how to gather information about cl imate • 
and weather, and how to dist inguish credible 
from non-credible scientif ic sources on the 
subject; 

communicates about cl imate and cl imate change • 
in a meaningful way; 

and makes scientif ical ly informed and responsible • 
decisions regarding cl imate.

The Climate Literacy Framework was developed 
through a consensus bui lding process. Various 
members of both the US science and education
communit ies worked to define the fundamental 
concepts related to cl imate. A grant from the US 
National Oceanic and Atmospheric Administration 
(NOAA) funded a workshop and subsequent efforts 
that brought together numerous scientists from NOAA, 
other federal science agencies, formal and informal 
educators, non-governmental organizations,
and other inst i tut ions involved in cl imate research, 
education, and outreach. These representatives 
worked to create the Climate Literacy Framework 
by bui lding on cl imate research and the science and 
technology benchmarks developed by the American 
Association for the Advancement of Science (AAAS) 
Project 2061

The Essential Principles and Fundamental Concepts 
outl ined in this guide (inside) represent ideas that 
do not fal l neatly within a particular discipl ine.  As 
a result , many Fundamental Concepts i l lustrate 
more than one Essential Principle. For example, 
Essential Principle 1 covers concepts that reoccur 
in other Essential Principles. This is unavoidable and 
demonstrates the interdiscipl inary nature of cl imate 
science and informed decision making.



Earth ’s cl imate has inf luenced human h istory 
in profound ways, p lay ing an in tegra l ro le in 

whether societ ies thrive or fa i l . And we now know 
that, conversely , human act ivi t ies -- such as burn ing 
fossi l fuels and deforest ing large port ions of  land 
cover – have a profound inf luence on Earth ’s 
cl imate. To protect fragi le ecosystems and bui ld 
susta inable communi t ies that are resi l ient in the face 
of natura l d isasters as wel l as cl imate change, a 
cl imate l i terate ci t izenry is essent ia l . Th is framework 
for cl imate l i teracy ident i f ies the essent ia l princip les 
and fundamenta l concepts that ind ividua ls need to 
understand in order to make appropria te decisions 
about human act ivi t ies that affect the cl imate now, 
and to prepare for adaptat ions to cl imate change 
by future generat ions.

US ING CLIMATE AS A TEACHING TOOL
Cl imate is an idea l in terd iscip l inary theme for 
educat ion . A t a basic level , cl imate is a funct ion of 
the movement of energy, water and carbon through 
t ime and space, in f luenced by air, water, land, ice, 
and l iving beings. Th is complex topic can best be 
understood by beginn ing wi th simple concepts and 
observat ions of weather and annua l cycles. Students 
can then bui ld increasing ly complex inqu ir ies in to 
the many dimensions of cl imate: physica l , chemica l , 
bio logica l , geographica l , socia l , economic, h istorica l 
and even technologica l . As students advance in 
their learn ing, th is educat ion can equip them to 
understand the in terplay of these factors on the 
cl imate and to use th is understanding wisely in their 
persona l l i fe and in their ro le as ci t izens.

CLIMATE CHALLENGES
Teaching weather and cl imate is a substant ia l 
yet rewarding cha l lenge that crosses numerous 
academic d iscip l ines, The Rising Above the 
Gathering Storm: Energizing and Employ ing America 
for a Brighter Economic Future Nat iona l Academies 
report (h t tp://www.nap.edu/cata log.php?record_
id=11463) h igh l ights how the shortage of h igh ly 
qua l i f ied K–12 teachers has forced many of the 
nat ion’s 15,000 school d istr icts to employ teachers 
who lack a background in the subject matter that 

they are asked to teach. Research ind icates that 
some concepts, such as the role of Earth ’s axia l 
t i l t in producing the seasons, and how longer-
term orbi ta l f luctuat ions affect the distr ibut ion of 
solar energy reaching Earth ’s surface, require a 
level of cogni t ive development that make them 
inappropria te for teaching to younger students . 
For the youngest students, the forecasts of mel t ing 
ice caps and the ext inct ion of species can be 
emotiona l ly overwhelming, producing “eco-phobia” 
and a sense of para lysis . Despi te such concerns, 
i t is nonetheless essent ia l that people of a l l ages 
gain an understanding of the science and issues 
surrounding cl imate change and an appreciat ion 
of their magni tude and sign i f icance, so as to make 
responsib le decisions about human act ivi t ies that 
in f luence Earth ’s cl imate.

KEY DEFIN ITIONS

“Weather” The atmospheric condit ions at any given time or place. 
Such condit ions and others include temperature, precipitat ion, humidity, air 
pressure, cloudiness, and wind speed and direction.

“Cl imate” The atmospheric condit ions ( i .e. , weather variables) averaged 
over a long period of t ime (season, year, or longer) and over a large 
area (region, continent, or larger) as wel l as the cl imatic extremes.

“Cl imate Forecast” A forecast for how rainfal l or temperature in a 
coming season is l ikely to be different from cl imatology (see definit ion).  
Cl imate forecasts are general ly based on the chances (or probabi l i ty) 
that an event wi l l occur, for example that rainfal l or temperature wil l be 
either below normal, near normal, or above normal.

“Cl imate Variabi l i ty” The range of values, such as temperature and 
precipitat ion, for cl imate at a particular location can take over t ime.

“Cl imate Change” Refers to long-term changes in the cl imate. 
Cl imate change can be natural , or might be caused by changes people 
have made to the land and atmosphere (e.g. , urbanization, pol lut ion).

“Cl imate System” The five physical components (atmosphere, 
hydrosphere, cryosphere, l i thosphere, and biosphere) that are 
responsible for the cl imate and its variat ions.

“Likely and Very l ikely” The Intergovernmental Panel on Climate 
Change defines Likely and Very l ikely terms to indicate the assessed 
l ikel ihood, using expert judgment, of an outcome or a result : Virtual ly 
certain > 99% probabi l i ty of occurrence, Extremely l ikely > 95%, Very 
l ikely > 90% and Likely > 66%.

CLIMATE CHANGES 

Throughout Ear th ’s h is tory , c l imate has changed. Somet imes change has been s low, 
over centur ies and mi l lenn ia , in f luenced by changes in the Ear th ’s orb i t  or movement of 
tecton ic p la tes . Somet imes change has been abrupt ,  caused by sudden events such as 
vo lcan ic erupt ions , co l l i s ions wi th meteors or sh i f ts in ocean currents .  Organ isms and 
ecosystems have e i ther adapted to the changes or per ished.



CLIMATE LITERACY: 
The Essential Principles 
of Climate Sciences

EACH ESSENTIAL PRINCIPLE IS SUPPORTED BY FUNDAMENTAL CONCEPTS 
COMPARABLE TO THOSE UNDERLYING THE NATIONAL SCIENCE EDUCATION 
STANDARDS (NSES) AND AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE (AAAS) BENCHMARKS. CONSULT THE OVERVIEW MATRIX 
(BELOW) TO INTEGRATE CLIMATE LITERACY INTO YOUR CURRICULUM.



The evolution of organisms can be driven A. 
by specific climatological conditions, including but not 
limited to temperature, humidity, precipitation, and sunlight. 

Changes in one or more of these climate conditions can B. 
produce damaging changes in ecosystems. 

Changes in environmental conditions can affect the C. 
survival of individual organisms as well as entire species. 

Human societies have developed interconnected food, D. 
energy, transportation, and socioeconomic systems that 
take advantage of existing climate conditions and, thus, 
are vulnerable to climate changes. 

Human systems have developed during an unusually E. 
stable period in Earth’s climate history.

Life on Earth, including microbes, plants, and animals such F. 
as humans, can influence climate substantially and has 
throughout the evolution of life on the planet.

L I FE ON EARTH HAS BEEN SHAPED BY, 
DEPENDS ON , AND AFFECTS CL IMATE1
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Off the coast of California, Kelp forest provide important 
structure within the water column, creating food, cover and 
growing surfaces for many organisms.



Climate science is based on the assumption that Earth’s climate A. 
system is understandable and, therefore, that many important 
aspects are predictable.  

Our understanding of climate differs in important ways from B. 
our understanding of weather.  Thus, climate scientists’ ability to 
predict climate patterns months, years, or even decades into 
the future is not constrained by the limitations meteorologists 
face in forecasting weather on much shorter timescales (days 
to weeks into the future).1

We gain understanding of climate and how it has changed C. 
over time from observational data from weather stations, 
buoys, satell ites, radars, ice and ocean sediment cores, tree 
rings, cave deposits, native knowledge, and other sources.

Observations, experiments, and theory used to construct and D. 
refine computer models and develop scientific explanations 
lead to better understanding of the linkages between the 
atmosphere-ocean system and how it relates to the overall 
climate system’s behavior. As a result, more reliable projections 
of future climate changes will develop over time.

Fundamental characteristics of the climate system have E. 
been researched and are understood well enough to make 
reasonably accurate predictions about the climate system and, 
therefore, to support decision making, even though research 
continues into many aspects of climate change.  

Mauna Loa Observatory at sunset, 2007

2
WE INCREASE OUR UNDERSTANDING OF THE 
CLIMATE SYSTEM THROUGH OBSERVATION 
AND MODELING
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1 Based on Cl imate Change: An In format ion Sta tement of
  the American Meteoro log ica l Society [Adopted by AMS 
  Counci l on 1 February 2007] Bu l l . Amer. Met. Soc. , 88



THE SUN IS THE PR IMARY SOURCE OF 
ENERGY FOR THE CL IMATE SYSTEM3

Solar energy heats Earth’s surface and thus the atmosphere, A. 
causing movements of air masses and introducing water in the 
global water cycle.

Daily variations in solar energy over Earth, caused by B. 
the planet’s spherical shape, influence many weather and      
climate processes.

The tilt of Earth on its axis causes solar energy to fall more C. 
directly on different parts of Earth during different times of the 
year, resulting in seasonal changes. 

Gradual changes in Earth’s orbit around the Sun over tens of D. 
thousands of years alter the spatial distribution and intensity 
of solar energy received on Earth, causing long-term warming 
and cooling trends, such as ice ages and the warm periods in 
between them.

Gases in the atmosphere, such as carbon dioxide and water E. 
vapor, temporarily trap infrared radiation from the warmed 
surface of Earth. The additional warmth in the atmosphere 
created by the greenhouse effect allows liquid water 
and other life-supporting processes to exist on much of       
Earth’s surface. 

Sunlight is the ultimate source of most of the energy used by F. 
humans. The energy in fossil fuels such as oil, natural gas and 
coal comes from energy captured long ago from the sun. 

Earth’s climate is remarkably sensitive to changes in the planet’s G. 
energy balance.2 

2 Hansen , J . , Mki . Sa to, P. Kharecha, G . Russel l , D.W. Lea, and M . S idda l l , 2007: Cl imate change    
  and trace gases . Ph i l . Trans . Roya l . Soc. A , 365, 1925-1954, doi :10.1098/rsta .2007.2052
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Energy differences within and between the land, ocean, ice cover, and A. 
atmosphere result in energy flows that drive weather and climate variations.

Earth’s atmosphere, oceans, land, and ice are dynamic, but change at different B. 
rates.  Significant changes in any of these are likely to influence all other 
components of the climate system in complex ways. 

Water cycling on Earth is fundamental to weather and climate.C. 

The carbon cycle influences climate in a variety of ways, including seasonal D. 
interactions between the atmosphere, biosphere, and hydrosphere, and 
the formation and consumption of fossil fuels. Carbon dioxide, an important 
greenhouse gas, is removed from the atmosphere in the ocean and other parts 
of the Earth system through biologic and geologic processes. 

Changes in the oceans impact the atmosphere and climate patterns around the E. 
globe. In turn, changes in the atmosphere impact the ocean temperatures and 
currents. The dominant pattern of natural climate variability - ENSO - provides an 
example of the dynamic coupling between ocean and atmosphere.

Circulation in and evaporation of water from the oceans regulate the F. 
temperature of Earth. Changes in deep ocean circulation in the past have 
produced large and rare, abrupt changes in climate.

Relatively small increases in amounts of greenhouse gases—such as carbon G. 
dioxide, methane, nitrous oxides and some refrigerants—can magnify the 
greenhouse effect.

Interactions between components of the Earth’s climate system result in changes H. 
to the system and produce emergent phenomena unique to the system. Human 
beings are an integral part of Earth’s climate system. Human activities such as 
fossil fuel burning or deforestation can affect climate and alter the equilibrium of 
the climate system. 

EARTH ’S WEATHER AND CL IMATE SYSTEMS ARE THE RESULT OF COMPLEX I NTERACTIONS 4

At sunset over the Pacif ic Ocean, 
anvi l tops of thunderclouds 
cast long shadows

Source: NASA ISS007-E-10807  (July 21, 2003, 35 mm lens).



EARTH ’S WEATHER AND CL IMATE SYSTEMS ARE THE RESULT OF COMPLEX I NTERACTIONS EARTH ’S WEATHER AND CL IMATE VARY OVER T IME AND SPACE5

Weather is understood as the atmospheric conditions at any given time or A. 
place. Such conditions include temperature, precipitation, humidity, air pressure, 
cloudiness, and wind speed and direction.

Climate is understood as the atmospheric conditions (i.e., weather variables) B. 
averaged over a long period of time (season, year, or longer) and over a 
large area (region, continent, or larger).

Weather and climate variations, such as the seasons or El Niños and La Niñas, C. 
can be described by their duration, magnitude or frequency. These variations 
range from a fraction of a second to many years. 

The temperature of a specific place on Earth’s surface tends to rise and fall in D. 
a somewhat predictable pattern every day and over the course of a year. 

Differences in the intensity of sunlight warm Earth’s surface and produce daily, E. 
seasonal and long-term variations in temperature. 

Earth’s climate has changed in the past, is currently changing, and is expected F. 
to change in the future. 

The consensus of scientific opinion is that the natural processes driving G. 
Earth’s long-term climate changes cannot entirely explain the rapid changes 
observed in recent decades, nor do they solely predict those projected for          
coming decades.

Source: Art Howard, ArtWorks

Nansen and Amundsen Basins Observational 
System (NABOS) 2006 Arctic research 
expedit ion aboard Icebreaker Kapitan Dranitsyn 
exploring the possibi l i ty that the Arctic Ocean 
is in transit ion towards a new, warmer state.



EV IDENCE I ND ICATES HUMAN ACTIV IT I ES 
ARE IMPACTING THE CL IMATE SYSTEM 6

Human beings are an integral component of Earth’s       A. 
climate system. 

Human activities have affected the land, oceans and B. 
atmosphere and have altered regional and global climate. 
These activities include burning fossil fuels, releasing chemicals 
into the atmosphere, reducing the amount of forest cover, and 
rapidly expanding farming, development and industrial activity. 

Some changes resulting from human activities have decreased C. 
the capacity of the environment to support various species. 

The increased burning of fossil fuels since the start of the D. 
industrial revolution has increased the amount of greenhouse 
gases in the atmosphere. Because carbon dioxide remains 
in the atmosphere for many years (hundreds to thousands of 
years) before being removed by natural processes, this has 
contributed to Earth’s warming. 

The preponderance of scientific evidence indicates that the E. 
observed increase in global average temperatures since the 
latter part of the 20th century is very likely due to documented 
increases in human-induced greenhouse gas concentrations, 
primarily from the burning of fossil fuels.3

Evidence indicates that changes in many physical and biological F. 
systems are linked to human caused warming.4

Coal del ivered by train to generate electricity
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3 Based on IPCC 2007: The Physica l Science Basis : Contr ibu t ion of Working Group I

4 Based on IPCC, 2007: Impacts , Adapta t ion and Vu lnerabi l i ty . Contr ibu t ion of 
  Working Group I I



EARTH ’S CL IMATE SYSTEM IS I N FLUENCED BY COMPLEX HUMAN DECIS IONS I NVOLVING 
ECONOM IC COSTS AND SOCIAL VALUES7

Decisions about human activities that affect climate and climate change A. 
should involve weighing scientific evidence against uncertainties about 
future economic growth, energy use, ecosystem integrity, costs and 
opportunities, probabilit ies and risks, moral values, and cultural norms.

Identification and understanding of facts and assumptions about B. 
climate change are essential to informed decision making to solve          
related problems.

Climate information can be used to reduce the vulnerability/enhance C. 
the resil ience of human communities and ecosystems; the importance of 
continuing to improve understanding of climate system is crucial.

Industrialization has the potential to improve the quality of life in the D. 
short-term but also creates long-term challenges, including increased 
energy demand and the resultant adverse impacts on ecosystems and 
the climate system. 

The atmosphere covers the entire surface of Earth; thus, activities that E. 
effect climate (e.g., energy use leading to greenhouse gas release 
into the atmosphere) in one region affect human beings and other    
species worldwide.

Decisions of one generation both provide opportunities and limit the F. 
range of possibil it ies open to the next generation. 

Decisions about energy use and adapting to the effects associated with G. 
climate change are made at all levels, from the individual to the global. 

Individuals as well as community, government, business and industry H. 
leaders can contribute to climate mitigation and adaptation. 

Slowing or reversing human impact on climate change trends might I. 
be accomplished by combining short-term strategies -- such as 
conservation, more efficient use of resources, and the switch from 
carbon-intensive energy to renewable sources -- with long-term 
investments in technology research and implementation, and by adopting 
sustainable development strategies, such as building alternative energy 
infrastructure and a “green” economy. 

Agricultural engineers inspect a dry stream.

FURTHER INFORMATION
For future revisions and changes to this document or to

see documentation of the process used to develop this

brochure, please visit www.climate.noaa.gov/education. 

In addition, further information relating to climate literacy and              

climate resources can be found at: 

    earthobservatory.nasa.gov • www.epa.gov/climatechange

    http://nsdl.org • www.education.noaa.gov
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1. LIFE AND CLIMATE ARE LINKED 2. THE NATURE OF SCI ENCE 3. SUN DR IVES EARTH SYSTEM 4. COMPLEX INTERACTIONS 5. NATURAL VAR IAB I L ITY AND CHANGE 6. HUMAN ACTIVIT I ES AND CHANGE 7. MAKING DECIS IONS
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ESSENTIAL PR INCIPLES

FUNDAMENTAL CONCEPTS

CLIMATE LITERACY: OVERVIEW MATRIX FOR K-12

HOW TO USE THIS MATRIX
The overview matrix (top) and the corresponding Essential Principles and Fundamental Concepts chart 
(inside) identify the cl imate l i teracy concepts that meet the NSES content standards. The seven Essential 
Principles run horizontal ly across the top of the chart, the eight NSES content standards and sub-
categories run vertical ly along the far left column. School levels are identified by color (see key right). 
Identify the appropriate color column, then trace each Standard across to the right. From each marked 
box, fol low the column up to find the corresponding Fundamental Concept – for example, 1a, 1b, etc. 
(Numbers indicate Essential Principles, letters Fundamental Concepts). Next, refer to the Principles and 
Concepts chart inside to find a description of the concept.

•

Dotted box = cl imate al igned 
to NSES content standard

Elementary school

Middle school

High school

Al l levels

I t is suggested that you view the interactive chart at 
www.cl imate.noaa.gov/education



1. LIFE AND CLIMATE ARE LINKED 2. THE NATURE OF SCI ENCE 3. SUN DR IVES EARTH SYSTEM 4. COMPLEX INTERACTIONS 5. NATURAL VAR IAB I L ITY AND CHANGE 6. HUMAN ACTIVIT I ES AND CHANGE 7. MAKING DECIS IONS

a b c d e f a b c d e a b c d e f g a b c d e f g h i a b c d e f g a b c d e f a b c d e f g h i
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S y s tems ,  Orde r  and Organ i za t i o n • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Ev i dence ,  Mode l s ,  and Exp lana t i o n • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Change ,  Cons tancy ,  and Measu remen t • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Evo l u t i o n  and Equ i l i b r i um • • • • • • • • • • • •

Fo rm and Func t i o n • •
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P rope r t i e s  o f  Ea r t h  Ma te r i a l s •  • • • • • • • • • • •

Objec t s  i n  t he  Sky • • • •

Changes i n  Ea r t h  and Sky • • • • • • • • • • • • • • • • • • • • •

S t r uc t u re  o f  t he  Ea r t h  Sys tem • • • • • • • • • • • • • • • • • • • • •

Ea r t h ’ s  H i s t o r y • • • •  • • • • • • • • • • • • • • •

1 Ea r t h  i n  t he  So la r  Sys tem • • • •

Ene rgy i n  t he  Ea r t h  Sys tem • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Or ig i n  and Evo l u t i o n  o f  t he  Ea r t h  Sys tem • • • • • • • • • • • • •

Or ig i n  and Evo l u t i o n  o f  t he  Un i ve r se •

 Geochem ica l  Cyc l es • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LI
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C ha rac te r i s t i c s  o f  Organ i sms • • • •  
L i f e  Cyc l es  o f  Organ i sms • •

Organ i sms and Env i ronmen t s • • • • • • • • •

S t r uc t u re  and Func t i o n  i n  L i v i ng  Sys tems • • •

Reproduc t i o n  and He red i t y •

Regu l a t i o n  and Behav io r •

Popu l a t i o ns  and Ecosys tems • • • • • •

D ive r s i t y  and Adap ta t i o ns  o f  Organ i sms • • • •

I n t e rdependence o f  Organ i sms • • • • •

Behav io r  o f  Organ i sms • • •

Ma t te r,  E ne rgy  and Organ i za t i o n  i n  L i v i ng  Sys tems • • • • • • • • • • •

B io l og i ca l   Evo l u t i o n • • • • • • •

Mo lecu l a r  Bas i s  o f  He red i t y

 The Ce l l •
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P rope r t i e s  o f  Ob jec t s  and Ma te r i a l s • • • • •

Pos i t i o n  and Mo t i on  o f  Ob jec t s •

L i gh t ,  Hea t ,  E l ec t r i c i t y  and Magne t i sm • •

Proper t i e s  and Changes o f  Proper t i e s  i n  Ma t t e r • • • • • •

Mo t i ons  and Fo rces •

Trans fe r  o f  Ene rgy • • • • • • • • • • • • • • • • • • • • • • • • • •

S t r uc t u re  o f  A toms

S t r uc t u re  and Proper t i e s  o f  Ma t t e r • • • •

Chem ica l  R eac t i ons • • • •

Mo t i ons  and Fo rces

Conse rva t i on  i n  E ne rgy  and I n c rease i n  D i so rde r • • • • • • • • • • •

 I n t e rac t i o ns  o f  Ene rgy  and Ma t te r • • • • • • • • • • • • • • • • • • • • • • • • •
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E S c i ence as  Human Endeavor  K- 1 2 • • • • • • •

Na t u re  o f  Sc i en t i f i c  Know ledge 5- 1 2 • • • • • • • •

H i s t o r y  o f  Sc i ence • • • • • • • •

 H i s t o r i ca l  Pe r spec t i ves • • • • • • • •
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Pe r sona l  Hea l t h  K -8

Charac te r i s t i c s  and Changes i n  Popu l a t i o ns • • • •

Types o f  Resou rces • •

Changes i n  Env i ronmen t s • • • • • • • • • • • • • • • • • • • • • • •

Sc ience and Techno logy i n  Loca l  Cha l l e nges • • • • • • • • • • • • • • • • • • • • • • •

Popu l a t i o ns ,  R esou rces  and Env i ronmen t s • • • • • • • • • • • •

Na t u ra l  Haza rds • • • • •

R i s ks  and Bene f i t s • • • • •

Sc ience and Techno logy i n  Soc ie t y • • • • • • • • • • • • • • • • • • • •

Persona l  and Commun i t y  Hea l t h • • •

Popu l a t i o n  Grow th • • • •

Na t u ra l  R esou rces  • • • • • • • •

Env i ronmen ta l  Qua l i t y • • • • • • • • • • • • • • • • • • • • •

Na t u ra l  and Human- I nduced Haza rds • • • • • • • • • • • • •

 Sc i ence and Techno logy i n  Loca l ,  Na t i o na l  and G loba l  Cha l l e nges • • • • • • • • • • • • • • • • • • • • • • • • • • •
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A b i l i t i e s  to  D i s t  Be tween Na t u ra l  Ob jec t s  and Objec t s  Made by Humans

Ab i l i t i e s  o f  Techno log i ca l  Des i gn  K- 1 2

Unders tand i ng  Abou t  Sc i ence and Techno logy K- 1 2

Ab i l i t i e s  o f  Techno log i ca l  Des i gn  K- 1 2

Unders tand i ng  Abou t  Sc i ence and Techno logy K- 1 2

Ab i l i t i e s  o f  Techno log i ca l  Des i gn  K- 1 2

Unders tand i ng  Abou t  Sc i ence and Techno logy K- 1 2
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Y A b i l i t i e s  Necessa ry  to  Do Sc ien t i f i c  I nqu i r y  K - 1 2 •

Unders tand i ng  Abou t  Sc i en t i f i c  I nqu i r y  K - 1 2 •
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It is suggested that you view the interactive chart at 
www.cl imate.noaa.gov/education



This guide is the product of a three-day workshop, Cl imate and 
Weather Literacy: Using the AAAS Project 2061 Science Literacy 
Research to Develop Weather and Climate Literacy Framework, in 
Apri l 2007. The National Oceanic and Atmospheric Administration 
(NOAA) sponsored this workshop along with the American Association 
for the Advancement of Science (AAAS).  Organizers included NOAA, 
NASA Goddard Space Fl ight Center, and the US Climate Change 
Science Program’s Communications Interagency Working Group; the 
Department of Commerce and the NOAA Office of Education hosted 
it . The event was planned and coordinated by Ted Wil lard, AAAS 
Project 2061; Frank Niepold, NOAA Climate Program Office; Christos 
Michalopoulos, NOAA Office of Education; and Jon Li l ley, NOAA Office 
of Education. Principal authors of the guide were Frank Niepold, 
NOAA Climate Program Office, and Mark S. McCaffrey, Cooperative 
Inst i tute for Research in Environmental Sciences (CIRES)/University 
of Colorado-Boulder. Al l draft and final reports wil l be posted at 
NOAA’s Cl imate Program Office’s Education site, www.cl imate.noaa.
gov/education.

The fol lowing people also made signif icant contributions to the 
development and prel iminary review of this guide (for a complete 
l ist of please visit http://www.cl imate.noaa.gov/education).

Alan Gould, University of California Lawrence Hall of Science

Christopher Riegle, WGBH Educational Productions

Cindy Renkas, NOAA Ocean Exploration

Dan Barstow, TERC

Dan Fernadez, Johns Hopkins University

David Herring, NASA Goddard Space Flight Center

David Kirschtel , Consortium of Universities for the Advancement of Hydrologic Science (CUAHSI)

Dian J. Seidel , NOAA Air Resources Laboratory

Diane Stanitski , GEOCATION, LLC (formally with Shippensburg University)

Frank Niepold, NOAA Climate Program Office

Joseph M. Moran, American Meteorological Society

Josh Foster, NOAA Climate Program Office

Karen M. Scott , U.S. EPA, Office of Air and Radiation/Office of Atmospheric Programs

Kathryn Parker, U.S. EPA, Office of Air and Radiation/Office of Atmospheric Programs

Keith Dixon, NOAA/Geophysical Fluid Dynamics Laboratory (GFDL)

Lesley-Ann L. Dupigny-Giroux, University of Vermont Associate Professor and Vermont State Climatologist

Margaret McCal la, Office of the Federal Coordinator for Meteorology

Mark McCaffrey, Cooperative Institute for Research in Environmental Sciences (CIRES)

Marlene Kaplan, NOAA Office of Education

Miriam Lund, U.S. Department of Education

Pat Harcourt, Waquoit Bay National Estuarine Research Reserve

Patsy Cicala, Indian River High School, Sussex County, Delaware

Peg Steffen, NOAA National Ocean Service

Peter Schultz, U.S. Climate Change Science Program Office

Ron Gird, NOAA National Weather Service

Susan Joy Hassol, Climate Communication

Tamara Shapiro Ledley, TERC

Ted Wil lard, AAAS Project 2061

Tim Eichler, Saint Louis University

Tom Bowman, Bowman Design Group

For an up to date l ist of partners please refer to NOAA’s Cl imate 
Program Off ice’s Educat ion si te, www.cl imate.noaa.gov/educat ion
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