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The RAISE program provides a
research umbrella for joint U.S. -
Russian research on
environmental change in the

Eurasian Arctic ~




Key RAISE research topics o

Coastal erosion impacts
Trace gas releases from thawing permafrost

Impacts of past climate change on Arctic systems

Runoff change impacts on sea ice formation, biological productivity

and water mass circulation -
Fate and transport of organic carbon in peat and

dissolved organic forms into the Arctic Ocean

Entering Provideniya Harbor, Chukotka



RAISE is unique among ARCSS components

. RAISE is explicitly international (and thus pan-

Arctic or at least cross-Arctic) in implementation.

. RAISE supports research within terrestrial and

marine systems and across the land-sea margin

. RAISE supports global change research from the

Last Glacial Maximum to the present

. RAISE has a human dimensional element



Russian-American Initiative for Land-shelf
Environments in the Arctic



Current U.S. RAISE projects

“Sensitivity of the West Siberian
Lowland to Past and Present Climate
Change”

“Contemporary Water and Constituent
Balances for the Pan-Arctic Drainage
System: Continent to Coastal Ocean
Fluxes

“Arctic Coastal Dynamics”

“Linkages between riverine freshwater
dispersal, sea-ice formation and large-
scale sediment transport in the Central
and East Siberian Arctic”

“The Late Pleistocene Glacial and Sea
Level History of Wrangel Island,
Northeast Siberia”

“A Measurement Program in Siberia to

Assess Disturbance-Driven Changes in
Arctic Carbon Fluxes"

Russian projects: see RAISE
web site



The Arctic "half hemisphere” showing oceans, shelf-seas, and catchment
areas for Pan-Arctic rivers. Blue line represents relative river run-ofT,




East Siberian

Alaska,
US.A.

Carbon -13 in
organic carbon
of surface
sediments

From Cooper et
al. (2002)Marine
Ecology
Progress Series



radiocarbon years BP
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latitude vs. basal age
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Peat Coring and Sampling Sites
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Forcing

Meteorology
*wind (storms)
*timing
«frequency
*intensity
edirection
*Air temperature
*Precipitation

Permafrost

34 W

Oceanography
*Dynamics
*waves
*surges
ecurrents
*Properties
esalinity
*femperature

RSLR

: >
degradation

Sea Ice

sconcentration and
distribution

type (landfast,
pressure ridge, etc)
timing and mode of
formation, evolution
and breakup

srole in sediment
transport

Bathy interaction

Geology
sthermal properties
estratigraphy
*material properties
estrength
egrain size
epermability
*ice content
*porewater properties

Sediment
Transport

v

(With wave and WL
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Morphology

2D - coastline position and
orientation

3D - coastline form -
topography and bathymetry




Relative Sea Level Rise -
Higher sea levels mean
increased rates of coastal
retreat.

40 m contour
5000 year BP shoreline?

mean waler level (m abave char datum)

2

1.5 =

i —

1960 1965 1970 18975 18950 19&5 1990 1985 2000
el s e Lo saw b ol e s e Do a s o b o aa e o] z
315

=

E-

=
E—"
>‘+ — 0.5
— 0
daily rean — -0.E

- annual mean

y = 0.0035x - §.34

LI B N I B I I B B B B L L B B B | 1

1960

1965

1970 1875 1980 1985 1980 1885 2000

Sea level rise of 3.5 mm per
year since 1950. Possible
doubling over the next 100 y.

I*I waﬂmnum Wn&tumlf@



mean percent open water

Historical sea ice trends
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Meteorological Forcing - open water season storms

Number of NW Open Water SeasonStorms > 50 km/h
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Mackenzie Delta
front - Sediment
deposition after a
storm.
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Water and Constituent Fluxes Across the Eurasian Arctic: Evolving Land-
Ocean
Connections Over The Past 20,000 Years

f"". -

Bruce Peterson, Robert M. Holmes
Marine Biological Laboratory

Cort Willmott
University of Delaware

Mark Serreze
University of Colorado

Igor Shiklomanov,
State Hydrological Institute

Charles Vorosmarty, Richard Lammers, Alexander Shiklomanov, Balazs Fekete
University of New Hampshire
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R-ArcticNet - A Database of Pan-Arctic River Discharge

http://www.R-ArcticNET.sr.unh.edu/main.html
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Reconstructing the limits of the last glaciation and postglacial

environments in the southeastern Barents and Kara seas
07.1999-06.2003

L.Polyak & V.Gataullin — Byrd Polar Res. Ctr., Ohio State Univ.

Collaborators in Russia: Okeangeologia, AARI, Moscow State Univ., Shirshov Inst.
Oceanology

Activities:
e (Collection of new data on two research cruises

e Compilation of prior seismic-reflection and borehole data
* Processing and interpretation of new and complied data

Major results:

e Delineation of ice-sheet limits for the Last Glacial Maximum and major deglacial
stages

e Construction of isopach maps for sedimentary units, as well as updated bathymetry

e Elucidation of marine and adjacent terrestrial environments for the study region for
the time interval from the middle Weichselian (MIS 3) to Holocene
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Figure 1. Coastal erosion in the study area in the Amerasian Arctic.
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Figure 2. Major transport of terrestrial solid material into the Arctic Ocean:
the Laptev and East-Siberian seas.
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Figure 3. Distribution of A - CO, partial pressure (matm), B - oxygen
saturation (%) and C - nitrate-nitrite sum (mM/]) in the arctic seas in 2000.

=

71 N
i U a) By%sky Ch.
ykousky Cape
0 Bykousky Cap
Big Lyalgh 70 |
Bykousky P.
Lena Laptev Sea A6 245 719 2170
Delta 18 Neelooa Bay
2733
s 78 2170
p 2780
. MelkoeLake [ Muostakh Cape
27 el 2594
s <2137
2640 * Tiksi Bay
Ti Dv 716 Tiksi 2584
715
Muostakh Is.
714
130 135 140 3 1280 185 1290 195
Longitude Longitude

Figure 4. Distribution of _13C(,rg in the surface sediment in the Laptev Sea:
a) -general map; b) the near-delta area.

Data courtesy of Igor Semiletov, Pacific
Oceanological Institute




Images courtesy of Hajo Eicken,
University of Alaska Fairbanks
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Sea ice core analyses
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THE GLACIAL AND SEA LEVEL HISTORY OF WRANGEL ISLAND, NE SIBERIA

Lyn Gualtieri, University of Washington

Sergey Vartanyan, Wrangel Island State Reserve
Julie Brigham-Grette, University of Massachusetts
Pat Anderson, University of Washington

A paleoenvironmental study using relative and numerical dating techniques to determine
whether an ice sheet ever existed in the East Siberian Sea



"Be and *’Al cosmogenic isotope ages of >35 ka on tors like this one
indicate that Wrangel Island has remained largely unglaciated during the LGM.

Images courtesy of Lyn
Gualtieri, University of
Washington

Amino acid analyses of fossil mollusks from raised marine sediment infer ages
>500 ka. These shorelines are eustatic in origin and clearly preclude the
existence of a marine based ice sheet in the East Siberian Sea or on the
Chukchi Shelf during the LGM.



New RAISE project, Summer 2001

“Collaborative Research: A Measurement Program in Siberia to Assess
Disturbance-Driven Changes in Arctic Carbon Fluxes”This RAISE project is
conducting a field measurements program near Cherski (Kolyma River delta) to
quantify the impacts of disturbance on the seasonal cycle of atmospheric carbon
dioxide and the discharge of carbon and nitrogen into the Arctic Ocean in forest
and shrubby tundra regions. Coastal plain tundra in the region has accumulated
large stores of carbon in sediments during the Pleistocene that has been slowly
released to the atmosphere and ocean through melting of previously frozen soils
during the Holocene. Disturbance, particularly forest fires, of the vegetation
exposes the soils to accelerated carbon loss through more direct exposure to
erosion. The study will compare an undisturbed region to recently disturbed areas
and determine the effects of changes in temperature and hydrology on the rate of
carbon flux. The results will be utilized in models to examine possible future
disturbance effects, particularly those that could be accelerated by warmer climate
conditions.

Contact: Dr. James T. Randerson (California Institute of Technlogy), Dr.
Sergey Zimov (Far Eastern Scientific Station, Cherski)



Objective: Better access to Arctic coastal zone for environmental change research
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Current'RAISE science planning efforts: Development of a
science plan that will lead to a joint announcement of
opportunity for research by the U.S. National Science
Foundation and Russian Foundation for Basic Research on a
ship platform in near-shore Arctic




Nearshore Initiative
Where things stand:

December 2000: RAISE PI and steering committee
meeting formally Kicks off effort

November 2001: Presentation at OAII and LAII PI
meeting

January 2002: On-line discussion and posting of draft
shell of a science plan

February 2002: Work during ARCSS All-Hands
Meeting
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