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Decide what will be observed
or measured and how it
will be recorded
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r Temperature
urbidity - light penetration, finding food, egg survival
e Hydrology - floods and drought
e Role of streamside vegetation
¢ Estuary

 Salinity/density

e Mixing
¢ Ocean Environment

e Currents - salinity/density, water temperature

e Tides

° pH

e Food - timing and location of plankton blooms

e Predators



ing international policies - Copenhagen
ecember, 2009

© Local observations



Jan - Dec Global Surface Mean Temp Anomalies
Hational C¥mate: Oata Centen MESDISMNOAA

observations of i
global average air an
temperatures, widesprea
melting of snow and ice an
rising global average sea
level . . . Warming (will be)
greatest at most high
Northern latitudes.”

Intergovernmental Panel
On Climate Change
4t Assessment - 2007

Arctic Climate Impact
Assessment
2005
http://www.acia.uaf.edu/



Summary for Policy Makers

“29,000 observational data series, from 75 studies, show
significant change in many physical and biological systems,
more than 89% are consistent with the direction of change
expected as a response to warming.”

By: Lenny Bernstein, Peter Bosch, Osvaldo Canziani, Zhenlin Chen, Renate
Christ, Ogunlade Davidson, William Hare, Saleemul Huq, David Karoly,
Vladimir Kattsov, Zbigniew Kundzewicz, Jian Liu, Ulrike Lohmann, Martin
Manning, Taroh Matsuno, Bettina Menne, Bert Metz, Monirul Mirza, Neville
Nicholls, Leonard Nurse, Rajendra Pachauri, Jean Palutikof, Martin

Parry, Dahe Qin, Nijavalli Ravindranath, Andy Reisinger, Jiawen Ren,
Keywan Riahi, Cynthia Rosenzweig, Matilde Rusticucci, Stephen Schneider,
Youba Sokona, Susan Solomon, Peter Stott, Ronald Stouffer, Taishi
Sugiyama, Rob Swart, Dennis Tirpak, Coleen Vogel, Gary Yohe



Compendium 2009

September 24, 2009

The “It Could Be Worse!” Report



Projected Impacts in Alaska
-Increased storminess
-Change in storm tracks
-Melting of Landfast Ice Removes
Erosion Protection from Storm Surges
-Changes in the Distribution of Wildlife
will affect Subsistence Users




A warmer atmosphere and a
warmer ocean melts sea ice

The record-setting 25% reduction in sea ice cover in 2007 was not
predicted in the IPCC 2005 report. The 2008 ice cover was
2009 was the third.
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The rate of thinning and rate of loss of “old ice” was not
predicted by the 2005 IPCC report.



In addition to loss of physical sea ice
habitat, the 2009 UNEP report projects:

 Extinctions of marine life in sub-polar
waters

 Severe species invasions in the Arctic

» Up to 60% turn-over of species in
marine ecosystems

Global warming’s threat to polar bears
Sea ice and polar bears

Sea ice extent in the fall of 2007 dwindled to the lowest level since satellite measurements began in 1979. The
sea ice extent at the end of summer melting was 1.7 million square miles, compared to the 1979-2000 median
of 2.7 million square miles. The greatest loss has been north of Siberia and Alaska coasts. Over most of their
range, polar bears hunt and feed on ice year-round, visiting land for only short periods. The bears’ summer habitat
- the shelves of summer sea ice that allow them to hunt seals - is disappearing because of global warming.

Alaska’s polar bears
The state’s polar bears come from two areas (see map below).
The Chukchi Sea bears roam between Alaska and the Russian
Far East coasts. The southern Beaufort Sea bears cover a wide
swath of the Alaska and Canada coastline and waters.

M Size: Males stand 8-11 feet tall, leave a 10-inch- mde- - { 7
footprint and weigh 500 to 1,000. Females are 1

smaller, usually 400 to 700 pounds. ¢ p

M Life span: 25 to 30 years. K /j,f

M Natural history: Polar bears follow e, ) - - - -
sea ice and ringed seals, their - /' @ ) 3 LOCATION (YEAIH ESTIMATED POPULATION
primary prey. They also eat ™ 1. Chukchi Sea (1993) 2,000

2. Southern Beaufort Sea (20086) 1,500

bearded seals, whales and )
( 3,500

carrion. They do not
hibernate. T Meman sea |ce extent S
M Breeding: Female bears 0

reach breeding age at 346
5 years and typically have
two cubs every three to

four years, one of the
slowest reproductive
rates of any mammal.
W Denning: Females
den on land or sea ice.

'Semember munmli’
median sea ice extent }
based on data from H
197310 zoogo,,“

Observed sea ice h
extent Sept. 200

. ‘Q&nchorage

by Vo 2

==, Selected denning areas

Ringed seal, primary prey

Polar bear photos courtesy of MARY SAGE,

Sources: National Sea lce Data Center, USGS, U.S. Fish & Wildlife Service, JOSEPH NAPAAQTUQ SAGE

Arctic Climate Impact Assessment, Ringed seal photo by BRENDAN P. KELLY / Associated Press
RON ENGSTROM / Anchorage Daily News



But, that’s not all. The process accelerates because of the albedo effect.



Albedo Effects have increased Sea Ice Melt Rates
beyond IPCC Predictions in 2005

Albeds = reflactvity of a
surface, Snow on sea lce
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An Ice-Free Arctic Ocean is Predicted as soon as September, 2030



Muir Glacier

1941 2004

The Columbia Glacier Retreated 1.9 miles in 3 years
Documented by time-lapse photography http://www.extremeicesurvey.org






PACIFIC

z ATLANTIC OCEAN
QCEAN 3:'1_..;.
£




perature - relationship to dissolved oxyge
rbidity - light penetration, finding food, egg survival
e Hydrology - floods and drought
» Role of streamside vegetation
© Estuary

 Salinity/density

e Mixing
¢ Ocean Environment

e Currents - salinity/density, water temperature

e Tides

° pH

e Food - timing and location of plankton blooms

e Predators




hy Teach about a Su
as Scary as Climate Change?



eeded now to obs
anges are happening at the local scale.

tremendous amount of scientific understanding i
needed to make accurate predictions and help people
adapt to climate change

© A tremendous amount of technological change will be
needed to slow climate change or adapt to it.

¢ Society will need scientists and engineers!
* (P.S. “Climate change” is in the Alaska grade 9-11 GLEs)



Alaska’s Ocean?



the nation’s offshore waters

* 40% of the nation’s surface waters
e > 50% of the wetlands
* > 50% of the total fish harvest

* The Yukon-Kuskokwim River Delta is the size of
Oregon

* (P.S. The word “ocean” or “watershed” does not
appear in the Alaska GLEs)






& Leadership: Mora L Deans, director

& Location: COSEE Alaska is based in Anchorage,

MAlaska
= Wehsite: httpe//wwwcoseralaskanet

* Collaborators/Partners: Alaska Ocean
Observing System, Alaska 5ea Grant, University
of Maska Fairbanks, Alaska Sealife Center,
Anchorage Schoal District, Narth Pachic

Research Board

* Co-Principal Investigators, and Key Project
Partners: Moly McCammen (Alaska Ocean
Obszerving System), Michael Castellini
[Uriversity of Alaska Fairbanks, School of
Fisheries and Ocean Sciences). Ray Barmhardt
(University of Alaska Fairbanks, Center far
Cross-Cultural Studies), Paula Cullenbeng
(Mlaska Sea Crant), lessica Ryan (Alaska Sealife
Center), Texas Cail Raymond (Anchorage

CENTERS FOR OCEAN SCIENCES
EDUCATION EXCELLENCE

COSEE ALAska

Missionz Ta help ocean scientists achieve theis
Braader impacts and share place-based knowledge

of ocean climate change with the COSEL netwark.

‘What We Do: Work closely with ooean scientists,
educators and coastal cammunity members to
enhance poean and cimate change literacy in formal
and informal audiences and the public:

* Weawe: Link scientists, educatars and caastal
communities in Alaska and nationwide with
emphasis on acean climate change.

* Bridge: Communicate western scence and
traditional knowledge about ooean dimate
change fo Alaska and the nation.

# Invite: Increase participation in scean sciences by
underrepresented and under-served audiences.

* Pathfind: Provide toals and sendces to ocean

scientists for efective autreach with focus on

Schoal District) Mara Deans, Director {Alaska acean climate change literacy. Why We Were Established: - COSEE Alaska was

Ocean Ohserving System. North Pacific £ established as both a regronal {Alaska) and thematic
Research Board), Andrea Anderson (Saundview | * S.Qnr!.' Enh:.mce tr::l:hrr. ::pnh.iutlns foy center (Feaple, Oceans and Climate Change) te
Evaluation) Ruth Past, (Liniversity of Alaska -nw;mmluts g rllma'-lc change and place e St iar-brachticirial knclasktind sy
Fairbanks), Alan Dick {Curricufum Consuttant) bazed knowledge into curricula £ g 5

scienee about ooean dimate change in the north.

THEME: People, ocean, and climate

Weave - link scientists, educators, and coastal communities in Alaska
and nationwide with emphasis on ocean climate change.

B ridg € western science and traditional knowledge about ocean climate
Change to Alaska and the nation.



ng by NSF Ocean Sciences Program

Partners”
o UAF/Alaska Sea Grant

e UAF/School of Fisheries & Ocean Sciences

e UAF/Center for Cross-cultural Education, Alaska Native
Knowledge Network

e Alaska Ocean Observing System
e Alaska SealLife Center

e Anchorage School District



out the Ocean and Climate Chan

- Resources for Teaching about Alaska Ocean Climate Change

© “Marriage Broker” Services:
» Teacher-Scientist Partnerships and Collaborations
e Teacher-Scientist-Community Partnerships

* Organizing SEANET: A Network of Alaska Ocean Scientists and
Educators

A virtual community (website + listserve + an interactive Ning
community)

Opportunities for mutual professional development
Sharing best practices for science education and scientist outreach
Sharing of educational resources

Sharing of scientific knowledge and traditional and local knowledge
about ocean climate change



\

" Curriculum Resources

Ocean Literacy Essential Principles and Fundamental
Concepts, 2005

The Earth has one big ocean with many features.
The ocean and life in the ocean shape the features of
the Earth.

The ocean is a major influence on weather and
climate.

The ocean makes Earth habitable.

The ocean supports a great diversity of life and
ecosystems. The ocean and humans are inextricably
interconnected.

The oceanis largely unexplored.

Used to Develop Alaska Seas and Rivers Units
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wlimate,

A CLIMATE-ORIENTED APPROACH
FOR LEARNERS OF ALL AGES

Coming Soon! An Alaskan
Curriculum Framework
for Ocean and Climate Change

Literacy for grades 9-11

“The Big Ideas”

o J




Lesson Plans for grades 4-6 Lesson plans using data from
the Alaska Ocean Observing System

+ A Portal Website for Other Teacher Resources
+ Sharing through SEANET
+ Virtual Field Trips



Education

Mutual Professional Development with Educators

Tania Spurkland, Retired Teacher
and Graduate Student in
Marine Biology



Case of the Missing Otter

A 3-8 Week Science Unit for Intermediate Level

Essential Question:

In what ways are organisms in aguatic environments
connected to each other?

Enduring Understandings:

#» Organisms in agquatic habitats interact with and
depend on one another in various ways.

# An ecosystem is a community of living things with
its physical environment, functioning as a unit.

# Sclence is a way to help us study the many
connections in our world.

This unit is designed for 4th grade but could be adapted  Sea Otter, photo courtesy of David Menke/US Fish and Wildlife
for use at any of the intermediate grades. Students Service

develop an understanding of how organisms in aguatic

environment are connected to each other through four

investigations that weave together the story of “The Case of the Missing Sea Otter.” Students participate in a
sampling simulation, make predictions, and try to solve the mystery of the missing otters. They then apply their
knowledge of ecosystems to their local aguatic environment. Finally, students share their collected data with other
classrooms around the state.




Collaborative Research
Students Do “Real Science”

Teacher-Scientist
Partnership

Teachers Do “Real Science”



http://www.polartrec.com/home�

OSEE Project is about Connecting

Classroom to Large Marine Ecosystems

Scientific Research is being done in an integrated, ecosystem approach

@ IATEARMNSTIONEL 200708 2008

) POLAR YERR

BSIERP }
What Happens When thig) ("

200 projects

Thousands of scientists

i ¢ - i ] More than 60 nations
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An unprecedented scientific cffort

between NPRB and NSF
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Comjng %o ¥ The Gulf of Alaska
Integrated Ecosystem Research

Program



our Classroom to the Global Communi

Big Idea #3: The Global Climate System
influences Alaska’s Marine Ecosystems and People

79 - 2000 median minimum
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r professional development workshops,
12 — Fairbanks, Barrow, Seward

© Oceancaching Project — Anchorage School District
pilot

¢ Virtual field trips — Barrow, Seward

» National Marine Educators Conference in Alaska, 2012

* Ocean science fairs



jects judged by two sets of criteria:
e Scientific merit

e Cultural or community relevance

* Planning support at local or district level by Alaska
Native Knowledge Network

e On-site planning support
* “How to” guides and hundreds of project ideas

* Opportunity for competition at statewide fair in
person or in a “cyberfair” via Skype



ttp: www.teachersdomain.org




coseeadias

SEANET
http://oceanseanet.ning.com
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