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actions that influence climate Resources You may adapt your wardrobe and activities to the seasons,
Muttimedia grabbing a heavy coat and skis in winter or instead, a swimsuit and

Fur Seal Migrations Video snorkel in summer. However, ecosystems, plants, and animals
Lessons and Activities

Shadows Measuring Lab (ES, MS} Earth

Seasons The Mystery of the Missing Hummingbirds

77 - - rennaissance costume design

Search up to five terms | » SEARCH

cannot adjust their wardrobe quite so easily but they do make changes that help
them survive seasonal conditions caused by the annual dance of the sun and

NOAA

This collection provides educational resources that can help students lea
impacts of the seasons. The majority of the resources are related {0 envir
by the annual seazonal cycle. These resources include those that are rel.
impacts on ecosysterms and organisms

Quick Links

Multimedia Activities & Lessons Real\W]

Fur Seal Migrations Video Shadows Messuring Lab [ES, MS]  Localiq]
The Mystery of the Missing Irtera
Hummingbirds [ES] Chang

Background Information
Wiy Do We Have Seasons?

Done

(ES)
Graphing Seasonal Climate Patterns (MS)

Modeling the Reasons for Seasonal Change
(MS, HS)

Observing Phenology

Seasonal Changes: Green-Up and
Green-Down (MS, HS)

Seasons and Phenology Activities (ES, MS,
HS)
Real World Data
Localized Seasonal Climate Data
Interactive Map of Vegetation Changes
Sunrige Sunset Calculator
Severe Storm Data
Climatology Maps
FrostFreeze Dates
Interactive Sea Ice Maps
Background Information
Why Do We Have Seasons?
The Annual Cycle

Birds migrate from the North Atlantic to the southem tip of South America, Whales and other marine
rammals swirm thousands of miles across the ocean. Seasonal changes in precipitation and
temperature affect soil moisture, evaporation rates, river flows, lake levels, and snow cover. Leaves fall
and plants wither a5 cold and dry seasons approach. These changes invegetation affectthe type and
arnount of food available for hurmans and other organisms. Only with the recent advent of rapid
transportation are fresh fruits and vegetables available in arocery stores during the winter in cold regions
Animals do not shop at grocery stores, they mustfind alternate food sources, move to warmer ocations,
ar hiberate

It may be surprising that all of these changes are the result of the Earth's tilted axdis and our planet's
yearly irip around the sun.

As we oo about our
everyday activities itis not
obvious thatthe Earth is
tilted 23.5 degrees on its
axis and thatwe orbitthe
sun. Mevertheless, these
factors resultin changes
to the distribution ofthe
sun's energy across the
surface ofthe Earth
causing the 5easons.

Ag the Earth orbits the
sun every 365 ¥ days,
the axis is always
pointing inthe same
direction into space with
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elcame ta the Climate Literacy and Energy Awareness Netwark. Explore our reviewed callection of educational resources. Learn her

can build your students' understanding of the core ideas in climate and energy science,

Teaching Climate Literacy and Energy
Awareness

How do we develop climate literacy and energy awareness in our
students? A set of essential principles frame the key science and teaching
strategies. Learn more about these principles and how they can inform
your teaching.

Browse the Reviewed Educational Resources

This hand-picked collection of teaching activities indudes materials for
middle and high school students as well as undergraduate classrooms.
Learn how we select materials that are both scientifically sound and
pedagogically effective.

Join the CLEAN Community

Meet your colleagues, join discussions, comment on educational
resources, become a CLEAN reviewer, join the CLEAN announcement
email list, or join the active Climate Literacy Metwork.
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Paleoclimates and Pollen
http:/ /www.ucar.edu/learn/1_2_2_10thtm
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the likely dimate at the time the pollen was shed.

Activity takes one fo two 45 minute dass perfods. Materials that are needed are tweezers, pie

pans, confetti/paper dots and soil.

The CLEAN callection is hand-picked and rigoroushy reviewed for
scientific accuracy and classroom effectiveness. Read what our review team had to say about this resource below ar

lzarn more about how CLEAN reviews teaching materials
Teaching Tips | Science | Pedagoay | Technical Details

Teaching Tips

* Questions like "Why does climate change ower time?" need to be addressed after stirmulating
the students with this activity,

® Educators should show an image of a real soil core 20 students can differentiate between the
model and reality.

» Educarors should note thar all soil layers do not have unique pollen, and that pollen is not
often well preserved in sediments.

Educators need ta be explicit about what is modeled and what is real; e.g. potting soil is very
different than a real sail sample from a lake from a certain time period.

Educator should include a discussion on the difficulty of deciding on boundaries between
sedimentation layers and touch on dating technigues of these layers. In the activity, dates are
given but no explanation is provided.

* Keys to types of pollen and climate are found in tables and student answer sheets.

7

In this activity, students examine pictures of pollen grains representing several species that
show the structural differences that scentists use for identification. Students analyze model
soil samples with material mixed in to represent pollen grains. They then determine the type
and amount of ‘pollen’in the samples and, using information provided to them, determine
the type of vegetation and age of their samples. Finally, they make some condusions about

- *Q- climate literacy and climate -

Proxy Data
See mare on this topic.

Middle (6-8)
See more atthis grade level

High Schaal (9-12)

See more atthis grade level

P Ad] isee details)
About Teaching Principle 4
Other materials addressing 4d

P ABHEY™ (see details)
Other materials addressing v

Done
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NATIONAL CEANIC AND ATMOSPHERIC ADMINISTRATION _ NOAA PACIFIC SERVICES CENTER

GLOBAL SCIENGE INVESTIGA HAZARDS OCEANS  CLIMATE  HELP
PLEASE ELECT AN EVENT OATA ST FROM THE MENJSTO THE BGHT, MANIPULATE S . = @

HFFERIENT TABS IN THE DATA B0X FOR ADDITIONAL RESOURCES AND INFORMATION
Marrative More Info FAG Relerences Standarde

This dataset shows the intricate topography and bathymetry of the Earth.
The Himalayas in Asia, are home to Mount Everest, the tallest point on
Earth at 29,035 feet. The longest mountain range in the world, the
global mid-oceanic ridge system, can be found on the ocean floors and
runs for approximately 37,000 miles.

Flease select a data set from the HAZARDS, OCEANS, and CLIMATE
icons above. Manipulate the globe by dlicking and dragging it. Click on

the tabs (Narrative, More Info, FAQ, References, and Standards) for

additional information and resources.

Look/play with the globe to see if you can answer the question posed in
the Marrative section.




Carbon Tracker 2004

NATIONAL OCEANIE AND ATMOSPHERIE ADMINISTRATION NOAA PACIFIC SERVICES CENTER
EI_I]EAI_ S[:lEN[:E |NVEST|EA HAZARDS ~OCEANS  CLIMATE  HELP

GLOBAL VIEWER CarbonTracker 2004 Marrative Maore Info FAG Referances Standards

This is an animation of the daily distribution of carbon dioxide (CO2) in
the atmosphere in 2004. The colors represent different CO2
concentrations. The black and white dots show where NOAA Earth
Systems Research Lab and its collaborators collect samples of air, to
analyze the contents for CO2 and other gases.

CO2 tracking equipment can distinguish between changes in the natural
carbon cycle and those occurring in human-produced fossil fuel
emissions. This accurate information helps NOAA scientists project
future climate change.

Where are there major sources of carbon dioxide? How does the
carbon dioxide distribution change with the seasons?

CARBON DIOXIDE CONCENTRATIONS

Low 385 DR D s HIGH
FARTS FER MILLIDHN

January April duly September Decembaer

2004

ABOUT LS

PRIVACY POLICY Contact Us



Sea Level Rise

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION NOAA PACIFIC SERVICES CENTER

GLOBAL SCIENCE INVESTIEAU HAZARDS OCEANS CLIMATE  HELP
PLEASE SELECT AN EVENT DATA SET FROM THE MENUS TO THE RIGHT. MANIPULATE ' - m .—

THE GLOBE BY CLICKING AND DRAGGING ON THE GLOBAL VIEWER BELOW. CLICK ON THE \
GLOBAL VIEWER Sea Level Rise Marrative More Info FAQ References Standards

DIFFERENT TABS IN THE DATA BOX FOR ADDITIONAL RESOURCES AND INFORMATION.

Data Loaded

This model demonstrates what the Earth would look like if sea levels
were to rise by 1 meter (3 feet). Red areas indicate land that would be
underwater. The white dots are lights at night as seen from space.

Sea level rise in coastal areas can result in frequent flooding during
severe storms, seawater mixing into freshwater sources, accelerated
coastal erosion, and inland migration of beaches.

= b TN NOAA's Center for Sponsored Coastal Ocean Research monitors
! climate change to help coastal managers and planners better prepare

for changes in coastal ecosystems caused by sea level rise.

Have you been to any of the areas that might be impacted by a 1 meter
(3 foot) rise in sea level?

GLOBAL IMPACT OF 1 METER IN SEA LEVEL RISE

Stand where you would expect the greatest impact of sea

level rise? Type potential impacts in the chat box.



Coral Reefs and Ocean Acidification

GLOBAL SCIENGE INVESTIEA@ HAZARDS OCEANS  CLIMATE  HELP
PLEASE SELECT AN EVENT OATA S FROMITHE MENUS TO THE IGHT MANIPULATE " \ & @

DIFFERENT TABS IN THE DATA BOX FOR ADDITIONAL RESOURCES AND INFORMATION.

GLOBAL VIEWER Coral Reefs and Ocean Acidification Narrative More Info FAQ References Standards

T T TSR Data Loaded : - n .
- J ' b This animation shows computer model simulations of the ocean’s

carbonate chemistry from January 1895 through July 2094. Dark gray
dots show cold-water coral reefs. Medium gray dots show warm-water
coral reefs. Ocean acidification describes the process of ocean water

becoming corrosive and harmful to corals.

The colors show aragonite saturation levels, which represent the amou
of material available for corals and shellfish to build their skeletons and
shells. The blue areas are the most favorable conditions for corals and
shellfish. Green and yellow areas have fewer present. In areas that are
- orange or gray, they may be rare, injured, or gone. White indicates no
SOUTH AMEEE data.

Which areas (shown in gray) are predicted to have the least favorable
conditions for coral and shellfish?

ARAGONITE SATURATION LEVELS

OPTIMAL

VERY LOW <]
1895 1820 1945 1970 1995 2020 2045 2070 2094

° Year. o
and where you would expect high ocean aciditfication by

2100? Type potential impacts in the chat box.



NASA’s Global Climate Change Website

http://climate.nasa.gov

NASA'’s one-stop shop for news, current data,

Continuously updated * FTRT- YA IVN R T e '\'ear”rea:j“me
Key Indicators of NASA's Eyes on the Earth % satellite data

climate Change VITAL SIGNS OF THE PLANET : ! 4 in 3D
ARCTIC SEA ICE MINIMUM * CARBON DIOXIDE * SEA LEVEL* LAND ICE *
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EYES ON THE EARTH 3[}
Fly alongside NASA satellitegg

SEA LEVEL VIEWER
. Explore sea level from space «

Solutions

|nteraCtIVES \ oo ""_”TE'7 CLIMATE TIME MACHINE

?{ “ E Travel through Earth's recent

T :-lzmufay climate history »
Phissions T GLOBALICE VIEWER
Sentinels of climate change «
Images of Key Wobsies A

Change Earth Science Week 2010

A WARMING WORLD

IMAGES OF CHANGE Juz S Unchained goddess
& Frank Capra knew about global warming

- / ‘CLIMATE REEL - J > Read more
Climate Reel: ‘

CLIMATE KIDS

mybig fat planet

a blog hosted by Dr. Jenkins

Unchained goddess
. FOR EDL 2 — . " They knew about it In the 1800s. They knew
videos and ENGATORS Another sign of global warming

about itin the 1850s. We know about it foday.
Earth's lakes are heating up ‘You might think from what you hear in the

Search

* Read more me(_j\a thalglqnal warming is undiscovered
territory. But it's not.

animations

PEOPLE'S VOICE
WINNER

Tips n’ Tricks ‘fgb P
for Teachers =

Images of change
Kilimanjaro, Africa
» Read more

A kids' guide fo climate change »

AWARDS

Got game? » The Latest
Name the inkblot from space from Twitter »
A tale of fun citioe )



http://climate.nasa.gov

Interactive Visualizations

http://climate.nasa.gov/interactives/

Climate Time Machine Jet Prop

Go backward and forward in time with this interactive visualization that illustrates how the Earth's
climate has changed in recent history.

Click here to launch

Sea Level Viewer

@ GLOBAL CLIMATE CHANGE | NASA's Eyes on the Earth

GLOBAL ICE VIEWER

Explore the world of ocean topography from space with this 3D interactive viewer.

Click here to launch

Global Ice Viewer Sentinels of Climate Change

Ice, which covers 10 percent of Earth's surface, is disappearing rapidly. Select a topic below to
see how climate change has affected glaciers, sea ice, and continental ice sheets worldwide,

Explore the sentinels of climate change with this 3D interactive global ice viewer.

GLACIERS  GREENLAND ARCTIC ANTARCTICA

Click here to launch

Quizzes

Explore and test your knowledge with these interactive quizzes. ° Create |mmerS|Ve eXperIence

Clck here to view * Help viewers visualize complicated
scientific concepts

* Students have fun and forget they are
being educated

How Hot is the Earth?

“ Take a look at the latest worldwide temperature trends and what they mean.

Click here to launch



http://climate.nasa.gov/interactives/

Key Indicators

http://climate.nasa.qov/keyindicators/

Vital signs of the planet:

5 Key indicators

*Scroll over from mainpage
*Current satellite datapoints
eInteractive slider bars
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Global Ice Viewer

http://climate.nasa.qov/GloballceViewer/index.cfm

& GLOBAL ICE wEWEﬁ

GLOBAL CLIMATE CHANGE | NASA's Eyes on the Earth

& GLOBAL ICE VIEWER

ARCTIC ANTARCTICA.

4 BACK TO MAP

s | credits | find out more | Global Climate Change website Alask Hange: Mccaﬂy Glacier { [; | ‘}
Pheotographed by Ulysses Sherman Grant on July 30, 1209 {left) and by Bruce F. Maolnia on Aug.
11, 2004 (right). From the Glacier Photograph Collection. Boulder, Colorado USA: National Snow

Befo re and after g|aCIeI’ paII’S at and |ce Data Center/World Data Center for Glaciology. Digital media.
seven locations around the world

Y98 | billion tons — approximate total glacier loss per year since 1994

" GLACIERS

| about glaciers

GREENLAND ARCTIC - ANTARCTICA

-

sources | credits | find out more | Global Climate Change website

McCarty Glacier 1909 and 2004
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ACTIVITIES THAT USE
DATA




Dataintheclassroom.org

Data 1n the Classroom

NODE Project Downloads

Investigate Earth processes using real data:
¢ El Nifio
e Sea Level
e Water Quality In development

# Use the curriculum

Teachers, if you are
interested in helping us
test the new curriculum
modules for this project,
please take a moment
to register and sign up.

* Tell us what you think

After using the
curriculum, be sure to
fill out an evaluation
survey. You can earn
continuing education
credits through the
University of

I.._l

tﬁstep l!

Wisconsin.

Privacy Policy Contact Site Map



Online Curriculum for Grades 6-12
Dataintheclassroom.org

Activity Levels:

1. Entry — look for patterns and relationships

2. Adoption — use data graphs

3. Adaptation — recreate climate change models

4. Interactivity — use data to support or disprove a
simple hypothesis

5. Invention — design an investigation using real
data



©) Carbonate Simulation :: Understanding Ocean Acidifcation - Mozilla Firefox
File Edit View History Bookmarks Tools Help
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©) NOAA's National Ocean Service: Education: Professional Development: ... [=]E]X]
Eile Edit “iew Higtory Bookmarks Toaols Help
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noaa ocean service education <

Edu Home Students Teachers For Fun MO0S Home

Education HOME / Teachers: PO

Professional Development
Recently added:

. Problem s Coral Reefs
Estuari 5 s Clil nate Based

Learning » Estuaries

s Climate Resources

Teachers need_a::uratg ir‘nﬂ:ur_matil:un and resources to integrate ocean, e Problem Based

coastal, and climate science into local and state curricula. These Learning

resources provide a variety of lesson plans, background information,

resource links, tutorials, archived professional development seminars, =
media galleries, and interactive toaols that can be used in a variety of

ways In grades 5-12. Many of the resources provided here were created _ _

in partnership with the Mational Science Teachers Association. Teachers Partnership with

can access resources in additional topics at the NSTA Learning Center MSTA

site, http: /flearningcenter.nsta. org.

Details
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Climate Discovery Teacher’s Guide
National Center for Atmospheric Research

CrLMATE Discovery TEACHER'S GUIDE

Nationar CeENTER FoR ATMOSPHERIC RESEARCH

Unit: Little Ice Age

Leeson: 3

Materials & |
FPreparation

Trees: Recorders of Climate Cf)ange

National Science Standards

* Science as Inquiry: Content Standard A

* Earth and Space Science: Content Standard D

+ History and Natre of Scence: Content Standard G

Colorado Science Standards
* Scence: 1, 47b 6d

Students will

+ Identfy seasonal and annual growth in a cross section of a tree.

* Understand that thickness of a tree ring is affected by environmental
conditions.

* Und d that evid of past cli i ded in series of ee
Tings.

* Leamn to mterpret past chimate conditions from tree ring thickness.

* Collect and analyze tree ring data, testing a hypothesis and drawing
conclusions.

What Students Do in this Lesseon

Students are introduced to tree rings by examining a cross section of a tree,
a]sohmwnasa“u’eecoohe They discover how wee age can be determined
by g the rings and how ring thickness can be used to deduce tmes

offo]:mmal growing conditions. Next they mvestigate simulated tree rings
applying the scientific method to explore how climatic conditions varied

during the Lirde Ice Age.

]terCcmcepu
Durning each growing season (spring and summer), trees produce new
wood in a ring on the ourside of the tree tunk located just inside the bark

* Wood made during the first part of the growing season 1= light in color
and wood made late in the growing season is dark in color.

* A senies of concentric rings form during consecutive years of growth. Age
is determined by counting the number of rings, oldest to youngest, from
the center to the bark.

* A single tree ring &= an indicator of growing conditions over a single
gruwmgsessonAﬂndmrmgmav)ndmareahmgermmsmor

more water availability depending on the envi and tree species.
* A set of many ive tree rings provides infc ion on chimate
trends during a tree’s hfettme.

© 2005 UCAF., Version 1

The Question:

Has the climate
changed over the
last 600 years?
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Climate Change in Wisconsin and the Great
Lakes Region

CIMSS EPO manager, Margaret Mooney, collaborated with NOAA's
National Weather Service on a climate stewards project in May 2011.

Mooney invited local storm spotters to a webinar on climate change,
climate mitigation and mobile devices to monitor weather and climate.

Nineteen storm spotters participated and eleven provided feedback via a
follow-up survey. A third of the respondents indicated that they took
action to minimize their carbon footprint, a large majority (90%)
indicated their likelihood to take action in the near future!

The webinar is available for viewing at http://vimeo.com/23571211.

.
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for the needs of the educator



NSTA Web Seminars

Title

Featured Scientist(s)

“Climate Change, Here and Now: Western Regional
Climate Impacts”

Katharine Hayhoe
Texas Tech University

“Climate Change, Here and Now: Eastern Regional Tim Owen
Climate Impacts” NOAA NCDC
“Monitoring the Impacts of Climate Change on Corals” Mark Eakin

NOAA Coral Reef Watch

“Higher Than a Sea-Bird’s Eye View: Coral Reef Remote
Sensing Using Satellites

Margaret Mooney
Steve Ackerman
CIMSS, U.W, Madison

“Impact of Climate Change on West Coast Marine
Mammals”

Siri Hakala, NMFS

“Impact of Climate Change on East Coast Fisheries”

NMFS TBD

“Climate Change and Ocean Acidification”

CRCPTBD

“Climate Change and Sea Level Rise”

William Sweet
NOS CO-OPS

“Climate Change and Coastal Communities”

Chris Bowser and NERRS Climate
Education Working Group




Climate Stewards Project - Overview

* Nation-wide program led by NOAA Ed. Community

e Formal and informal educators, citizen scientists

e Distribution of climate science data, professional
development, place-based field opportunities
and teaching tools

e Implement of action plans for local environmental
stewardship projects



Action!
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Presenter
Presentation Notes
Kate Cobb Stewardship Project
Elementary School Teacher in Prince Georges County

My students planting, gardening, etc. The seeds were planted in the classrooms of all of the second grade classes (about 120 students), their growth was recorded and used for math applications.  We also incorporated the Lorax and journaling.  This week the students are taking their carbon footprint.

My team and I have decided to use the Lorax by Dr. Seuss as the theme for our garden.  There is a project called the Lorax Project that provides some resources for students and teachers to promote Environmental Education.  We are going to focus our efforts towards reducing the carbon footprint of each of our students.  There is an online quiz students and adults can take to see how they compare to the world and the rest of the school (I am below average!).  Then we will figure out ways that we can reduce our carbon footprint and what that will mean for the climate.    


Half-day Symposia at Education Conferences

e.g. Climate Change Impacts on Western Coasts, the Ocean and
Atmosphere

s
5* W Coral Reef Growth in the Balance
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reduction in calcification rate could push
2oral reafs Into net loss



Presenter
Presentation Notes
NOAA Provides:

Collaborative program leadership
Access/training in the use of data resources, digital tools, innovative technology applications
Wide array of professional development opportunities 
Access to NOAA scientists and education specialists
Communications network 
Formal program evaluation
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