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NOAA's IPY Programs

1 Ocean Exploration in Polar Regions

2 Causes and Impacts of Recent Changes in the Arctic Ocean

3 Polar Atmospheric Observatories and Field Campaigns

4 Polar Stratospheric Ozone Depletion Observations

5 Antarctic Marine Living Resource Survey

6  Short-term Arctic Predictability

/ Advances in Satellite Products and Their Use in Numerical Weather Prediction

8 Arctic Climate Modeling

9 Arctic System Reanalysis

10 NOAA'’s Data, Information for IPY

NOAA’s Change Detection Strategy




1. Ocean Exploration In the
Arctic

NOAA Expedition Hears Endangered
North Atlantic Right Whales off
Greenland

2009

A team of scientists funded by NOAA's Office
of Ocean Exploration and Research recorded
the distinctive calls of endangered North
Atlantic right whales in an area where it was
believed that the historic resident population
was hunted to extinction in the early 20th
century. Besides providing a better
understanding of the whales, the discovery
has implications for future shipping in the
region.

Census of Arctic Marine Life




Recent (2005-2008) Arctic Fall Temperature
Anomalies Greater Than +5° C
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2. CAUSES for Reduced Sea Ice
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2. Impacts: warming and northward fish
Surface Eféy\ge[@tiﬂﬁperature (5m)
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2. Impacts: Migration of
Marine Life Northward K
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2. Impacts: Fate of ice dependent marine mammals
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3. INTERNATIONAL ARCTIC
SYSTEMS FOR OBSERVING THE
ATMOSPHERE (IASOA)

Objective is to determine
the mechanisms that drive
Arctic-Polar climate change [

Observatories in north
Alaska, northeast Canada,
and north-central Russia

Long-term measurements
of clouds, radiation,
aerosols, surface energy
fluxes and chemistry




3 NOAA BARROW OBSERVATORY RESEARCH

NOAA Global Cooperative Air Sampling Network
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6. Short-term Arctic Predictability-NCEP

The THORPEX Pacific-Arctic mission- IPY
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7. Advances in Satellite Products for IPY

For IPY, a variety of new satellite products were developed, both real-time and historical.

Direct Readout Sites: Arctic

Direct Readout Sites: Antarctic
A L, SOSERE S w_‘

New direct readout sites: Fairbanks, Alaska, ...
Barrow, Alaska, and Rothera, Antarctica sites i
now generate real-time satellite products,
complementing previously developed sites at
Tromsg, Norway, Sodankyla, Finland, and
McMurdo, Antarctica.

McMurdo

New real-time atmosphere and
cryosphere products: Polar winds
from NOAA's AVHRR instrument
provide coverage in areas without
MODIS direct readout capabilities.
New ice products (extent,
concentration, motion, thickness)
from MODIS have been added.

Historical satellite products have been developed for studies of recent climate change:

—The AVHRR Polar Pathfinder extended (APP-x), 1982-2004, covers both poles and provides cloud
properties, surface temperature and albedo, and radiative fluxes.

—Polar winds from the AVHRR over the period 1982-2007 are available for the Arctic and Antarctic.

Use in weather and climate models: The polar wind products are being used by eleven
numerical weather prediction centers in seven countries. Some of the historical satellite
products will be used in future climate reanalyses. Contact: Jeff Key, NESDIS




8. Climate Change Detection

Arctic Report Card 2008

* Home = Almosphers = Seales = Ocean * Land  * Gioanland = Blology

Al b e
. » TR D ._I . Thaste confineea o be wide spraad
. Eena |om . Lssgtarnland And, in some cxass, dmmalic
[ tinlegy B Gand avithinion of g pveral warming of

e ArihE sydha
Wasning (md] gni mised feiliow) SgaalE

About ths Hopoi Card

Piintaldle Handout  Full Arctle Repert Caid (PDF)
NOAM Arciic Thema Pags

'llllll'lllhlill AT N

8" C temperature Ohserved increass

INCreases wars in temperature of

racorded n SUTumn surface and desp
oESAn layars

Han ite Limitilahd

Hear-racord Raoords sat in Doth

miAlmum Summs’ tha duratien and

83 jcw #xtant sxtent of summer
surface malt

il agge Land

Fisheries and Permafraost

maring mammals temparatures tend

impacied by ioss of o increase, while

§@a oo snow sxtant lends
to decreans

0L | HOAS | HEAA Arulic Bessaul Ao
Cmcingrmr | PAAcy PUn | {YRlmaniar

hitp:/iwww.arctic.noaa.govireportcard




O O »~ W N P

Future Legacy Activities

PACIFIC ARCTIC GROUP

CO, Changes in the Region of Extreme Sea Ice Change

Arctic Observing Network

Arctic Marine Biodiversity Monitoring- Arctic Council

Enhanced Sea Ice Forecasting

Fate of Heat and Fresh Water from the Atlantic, Pacific
and Greenland

Unmanned Aircraft Program-Linking the Arctic Climate
Observatories




Causes and Impacts of Recent Changes in the
Pacific-Arctic Ocean : Ecosystem Changes

RUSAL
Mari , chemical and biological

PACIFIC tic: Causes and Effects
ARCTIC e i ——
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Ecosystem-CO, Variability in the Region
of Extreme Sea Ice Change

»1n 2008 NOAA funded
the PCO, sampling in the
Arctic Ocean using the
Chinese Vessel Xue
Long. The results

showed: avery large
CO, sink in the entire
region, including in the ™

Ice

*What will be the impact
of an ice-free Arctic on |
this large sink region for ol

0,? CO, sink < 380 ppm (green and blue
sink)  Arctic Cruise




The Arctic Observing Network (USA

PLANS)

The U.S. SEARCH
Implementation Plan has
begun to define the
components of AON and
places them in priority
locations regardless of
national boundaries.

Priorities for ocean and sea ice
observing activities as
illustrated in the SEARCH
Implementation Plan
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Arctic Marine Biodiversity Monitoring

Plans are developing to
build an International
Sustained Arctic
Observing Network-

Question: How much
biodiversity monitoring is
being proposed?

NOAA is co-leading an
arctic Council effort to
monitor Arctic
Biodiversity Change
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Enhanced Sea Ice Forecas\¥
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® DELIVERING SEA ICE FORECASTS & SERVICES
TO THE NATION FYI12-16

® GOAL To deliver authoritative, accessible, user-responsive sea ice information &
predictions required by NOAA, stakeholders, decision managers & policymakers.

® URGENCY Dramatic environmental change in the Arctic region is occurring faster
than any other region on Earth. A potentially, seasonal, ice-free Arctic presents
significant additional challenges, requirements & opportunities for shipping, energy
resources, fisheries, ecosystems, national security & governance --all with
increasing needs for sea ice information.

PREDICTING PROVIDING
daily, weekly, needed

gB ‘Z’l;f_r'q /Vc{év seasonal, information
’ annual, for NOAA, _
& ocean regional, & stakeholder Contact: J.
decadal sea S, decision
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Fate of Heat and Fresh Water from the Atlantic, Pacific
and Greenland

Fate of Greenland Melt Water in
The Ocean

Fate of Atlantic and Pacific Water in the Arctic
Impacts on Ecosystems
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Increased Contributions from NOAA to the
IJASOA Infrastructure

BEAM Platioem at Buraka

ESRL Clovd Radar
an loan o B in Sodankyla
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