Russian-American Cooperative
Observations in the Pacific Arctic
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(a) Global-Mean Surface Temperature Anomaly (°C)

—-——:‘-";_|1|1ualhl';1t‘dr1 .'1. A NOAA Climate Driver in
" ' the Arctic

Temperature anomalies are
higher In the Arctic than the
rest of the world
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(b) 2005 Surface Temperature Anomaly (°C)

http://www.arctic.noaa.gov/detect/global-temps.shtml

Global - Global Temperature Trends: 2005 Summation




Increase of methane in the atmosphere due
to a thaw in the permafrost on land and
under water

Fresh water /salt water unbalances, Ocean
circulation disruption

Changing albedo of the planet due to [
melting of sea ice 3

''''''''

Extinction or migration of many species

Rising sea level due to the melting of the
Greenland Ice Cap.
Increase in severe weather.
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Russian-American Long-term
Census of the Arctic: RU!

U.S.-Russian Federation S&T Agreement
MOU on World Oceans and Polar Regions, 2003




RUSALCA Goals:

e —

. Take observations where Arctic
sea ice is reducing

Track the fate of Pacific water in
the Arctic and monitor the influx of
Atlantic water

*  Monitor ecosystem indicators of
climate change.

- Improve international Arctic Russian American Long-
science collaboration and explore term Census of the Arctic

the unknown Arctic




Sea Ice Thickness (10-year average)
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GOAL 1 (Sea Ice Thinning Observations)
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Increased fresh
Water
flow fromy the
Arctic to the north
Atlantic

What are the
pathways of fresh
water flow across

the Pacific
Gateway ?
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ECOSYSTEM INDICATORS OF CLIMATE CHANGE

Monitor Eco-
system changes
and take an

- Arctic Census of

Marine Life



GOAL 5
Explore
The
unknown
Arctic
Ocean







RUSALCA Russian Government
Partners

 Russian Academy of
Sciences

— Shirshov Institute of
Oceanology

— Zoological Institute

— Institute of
Microbiology

— Pacific Oceanological
Institute

e Roshydromet
— AARI
— FEHRI

e Ministry of Defense

— Russian Federation
Navy

e Ministry of Natural
Resources

— VNIIOkeangeologica
e Ministry of Sciences
e Foreign Ministry




RUSALCA U.S. PARTNERS

 NSF- Bering Strait Moorings
« NOAA funded (CPO, OER, NMFS)

— CIFAR- University of Alaska

— Smithsonian Institution

— Pt. Stephens Research

— University of Tennessee

— University of Washington

— Woods Hole Oceanographic Institution



RUSSIAN

AGENCIES U.S. AAS;NEIID\ICIES
GROUP
i INSTITUTIONS

INSTITUTIONS ALLIANCE



Structure of the Shipboard
Operations

e ROSHYDROMET
Captain and crew

« MINISTRY OF DEFENSE
Chief of Expedition

e RUSALCA MISSION COORDINATORS
K. Crane USA-M. Zhdanov, Russia

« U.S. CHIEF SCIENTIST’S

__Kevin Wood, NOAA, Terry Whitledge, UAF




SCIENTISTS WRITE PROPOSALS TO
THEIR OWN FUNDING AGENCIES

Russians- Russian Academy of Sciences

US - CIFAR, JISAQO, CICOR (NOAA'’s
Cooperative Institutes at the University of
Alaska, Washington and WHOI)

Most teams have both Russian and American
partners, e.g. Biodiversity of Fish, Census of
Zooplankton, Nutrients



2003 Sign Memorandum of
RUSALCA Understanding, Russian Academy
TIME LINE and NOAA

2004 ¥ nromov expedition Bering-
Chukchi Seas

e prm—— Census of Marine Life and exploration of

——— ‘ the Chukchi Sea

NMonitoring current fluxes through the Bering
r— T Strait and-Herald-Canyon

———— Methane exploration

2005, 2008 retrieval of mooring data

2009 Large scale expedition
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) W RUSSIAN-AMERICAN
MOORING LOCATIONS

B ering
S trial t

Alaska




PROPOSED MOORING LOCATIONS @ RUSALCA |\/|00ring Locations
2007-2008



1953 - 2000 Sept. Median_

By 2007, (IPY)
the rate of Sea ice loss
N, increased

\, dramatically

— 1979 - 2000 Sept

September,
2007
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Temperature
Is Rising

Salinity Is
Falling




Observations of Marine Particles and Plankton : Chukchi Sea

Temperature (°C)
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Benthic Observations of Benthic

— -
: 2 profmie Structure
m z (no./m2) _
100m N o two major cluster groups at
¢ 2500-5000 57% Similarity level

Chukchi Sea 0 5000-10000 “hot spot" in southern

' 9 . ¢ o500 | Chukchi Sea, high abundance
0

‘ level of bivalves and
15000-20000

amphipods
Faunal Type
§ osvacods downstream Herald
y § baves Valley group, dominated by
¢ foams polychaetes, bivalves, forams

& armohipods and ostracods

<> polychaetes

Individual sites: in fast current
regions along coastlines,
dominated by suspension-
feeding polychaetes

Russia

0 5 1D%ilomelers RUSALCA 2004
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RUSALCA 2004 Catch

Museum Specimens

Beam Trawl

Otter & Beam Trawls

Fish Found Further North in the
Arctic: Migrations from the
Bering Sea?

Walleye Pollock
Theragra chalcogramma

From K. Mecklenburg RUSALCA



Plant and Animal Detritus 7 R U SALCA S h OWS th e

Importance of long-
Figure 3. Representation of a simplified northern Bering/Chukchi Sea food web. The high density .
and abundance of benthic biota reflects the large proportion of phytoplankton that falls directly to te rm O bse rva'“ ons Of

the seabed, ungrazed by pelagic organisms. The direct assimilation of phytoplankton by the
benthos results in shorter food chains and a more efficient transfer of carbon to large marine
mammals and diving seabirds. th e ecosySte m .

Organisms are: 1:ice algae; 2: phytoplankton; 3: copepods; 4: walrus; 5: basket stars; 6:
ascidians; 7: shrimps; 8: filter-feeding bivalves; 9: sea stars; 10: sand dollars; 11: crabs; 12:

bottom feeding fishes; 13: diving seabirds; 14: deposit feeding bivalves; 15: polychaetes, 16: .
native subsistence hunters. [Grebmeier and Dunton 2000]
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Post IPY Studies

« Pacific Arctic Shelf
Circulation & Ecology

— Improve knowledge of
circulation between Bering
Sea and the Arctic Basin

— Improve knowledge of water
mass type and ecological
processes

— Improve knowledge of
propagation of ecological
signatures through Bering-
Chukchi ecosystems within
the context of climate change
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[Courtesy: T. Weingartner & S. Danielson, UAF]



xploration

RUSALCA: Exploration of Marine Life in the
Pacific-Arctic: What lives In this part of the
Arctic Ocean?




Post IPY Goal:

Monitoring the State of Sub-sea Permafrost

__ Continuous
___ Discontinuous

__| Sporadic
©2004, ACIA | Map @Clifford Grabhorn " Subsea



PRIORITY 2009, RUSALCA:Climate Obs in the Pacific-Arctic

/./—' September ice limit 2002

Bering Strait Mooring
L] Region
@ RUSALCA 2008

200 Mautical Mile Limit
e

* Long Strait Moorings
O NABOS stations

Proposed RUSALCA
Operations Area,
2008 Leg 3

FY2009: RUSALCA wili
revisit the Chukchi Sea and
regions within the region of
extreme sea ice loss to:

Document changes in the
oceanography and ecosystems

¢ Y- *Provide observations to provide
boundary conditions for
Improving the integration of

st e ecosystem and
| physical models.



Proposed
2008
Observations

@ Methane-gas flux

. Arctic Atmospheric
Observatory

® RUSALCA
O Long-term Moorings (Int.)

I:I Bering Strait Moorings
2 CTD's and Ecological Obs.

O lce buoy deployment

®  Arctic Ocean Exploration
Fisheries Surveys

2 Tidefwater level stations

< Iny&stigatioln

4

NOAA's Contribution
to the AON 2008

Figheries
Oceanography
Coordinated

E?”fﬁ G
=

w MWES buoys

< ARGO float deployment

40m

USA



State of the Arctic

Octrober 2006
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Thank Youl!
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