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Rapidly changing Arctic Environment and

its influences
» Global warming and Arctic
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» Understanding climate system
. et RERAEDIRE
» Forecast of future climate change
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» Warming and impact to nature and society
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» Marine transport, industry
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» Environment monitoring S
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Melting of entire surface area of Greenland Ice Sheet in 2012, and ice flow
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Rapid retreat



http://www.climate4you.com/ClimateAndHistory 2000-2099.htm

75% of fresh water is
in the ice sheet and glacier

Lake, soil, atmosphere,

river, organism
Fresh water i e TIE - KK
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* Fresh water discharge, sea level rise, global impact
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Greenland Ice Sheet and Glacier/Ice cap
Changes and Influences on the Ocean

Fresh discharge and Climate
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Sea Ice Concentration (%)

Sea Ice and Ice Sheet
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IPCC 2013 focused this area as the glacier retreat is significant.
Relationships with ocean condition is interesting
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The multimillennial sea-level commitment of F#BIKEK
global warming

Anders Levermann®®’, Peter U. Clark®, Ben Marzeion®, Glenn A. Milne®, David Pollard’, Valentina Radicy,
and Alexander Robinson™

A= _I_ E 20
Ice melt, sea level rise and superstorms: evidence from paleoclimate P F 15
data, climate modeling, and modern observations that 2 °C global 10
warming could be dangerous 5
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New initiative for the research promotion in the Arctic

B On May 15 2013, Japan was granted observer status at the Arctic

Council. @

Enhanced contribution to the international community
with Science & Technology

B New project started in Sept. 2015
ArCS (Arctic Challenge for Sustainability)

2015 F X SFIEE WBEHFRHELT O L D F DT

B To deliver the robust scientific information to stakeholders (policy
makers(incl.AC), industries, users, people, etc) for decision making
and problem solving

B Following points will be stressed:

- Proactive international cooperation >_72-
- Stakeholder linkage iﬁﬁT .

- Trans-disciplinal team(incl. social science) 7‘~U —‘/5‘/ F‘(:d.‘s H'éik 12
- Science communication ﬁ-ﬂ(iﬂ-fﬁﬁ-iﬁiﬁ%@]

- Data management
- Inter-link to “global” studies




Understanding past change of Greenland Ice

Sheet and Climate, and projection of future

Denmark-Japan collaboration on ice drilling
GRIP : 3029 m (1989-1992)
North GRIP (NGRIP) : 3085 m (1996-2003)
NEEM: 2450 m (2008-2012)

(North Greenland Eemian ice drilling)

All the past deep ice-core drilling projects have given
important insights into the understanding of the climate
and ice-sheet variations, such as

OGreenland temperatures increased by 10°C during
only 3 years around 14,700 years ago.

OWarmest period(126,000 years ago) was 8+4°C
warmer than today and distinct surface melting took
place .

OBetween 128, 000 and 122,000 years ago: Ice sheet
thickness decreased by 400+250m




A new ice-core drilling project on an ice stream

EGRIP site
Previous drill sites —~>high hOF.IZOI‘ltal
Ssites with low P flow velocity
horizontal flow - $LULEEI Y1+
velocity SRS
PEED R EI Y1

North Greenland Ice Stream: NEGIS

158

@EGRIP proposed by Centre for Ice and
Climate, Niehls Bohr Institute, University 8,.
of Copenhagen Y,

@ Japan, U.S.A,, Germany, Switzerland,
Norway and France were invited to
participate in EGRIP. %s,-

@ EGRIP will be started in spring 2015.
NIPR and Japanese team are s,
preparing to join EGRIP
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KODACHROME BY TED SPIEGEL (€ N.G.5

firm handshake on that bone-chilling Febru-
ary day and led me into the warm indoors.
“I can see you're your father’s son,” he said,
“nosing out thmg:, thal go zm in far placcsf”

(L A 1 [

National Geographic 1965 Nowv.

Japanese scientists on Ap.
lis IT reflect international in.
terest in Arctic research. Dy
Kou Kusunoki of Hokkaidg
University, right, spent twq
winters on the ice island. Ay
assistant, Akito Kawamum,
measures salinity of Arctie
Ocean water. Heaviest salt
content lies in a subsurface
layer from the Atlantic.

Bob Fischer handed me
his earphones and I was
amazed to hear the voice
of a woman speaking
Russian, then a man
answering. One of the
Soviet Union’s ice-floe
stations was wandering
along a few hundred
miles from Arlis.

Later that spring Bob
and copilot-mechanic
Frank Quates spotted a
Russian station, North
Pole 11, and circled it,
There were men down
there waving them in—
so they landed!

The first time either
nation had paid the other
a visit at the top of the
world did not produce
a talkative get-together;
neither guests nor hosts
knew the others’ lan-
guage. There was much
cordial handshaking, good-natured panto-
mime, and posing for pictures. The visit was
quickly repaid. That very day a Russian twin-
engined plane buzzed Arlis, circling as low as

Japanese scientist spent two winters on Arlis Il.....
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Far-ranging wanderers, Arctic ice islands 80 to 200
feet thick drift along with the thinner polar pack
(map, above). Wind and current drive the frozen
domains at speeds of two to three miles a day, about
1/50th the wind’s speed. During one storm T-3 logged
10 miles in 24 hours. Before scientists occupied their
floating laboratories, aerial observers could only esti-
mate the course of T-3 and Arlis 1T, so tracks appear
smooth. Later, when inhabitants charted daily move-
ments, they found the paths to be zigzag.

FAST ICE

3000 B.C. After a period of warm climate, the winters stead-
w become longer and colder. A sheet of ice several feet
hick freezes fast to the coast of Ellesmere Island.
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Today. With a warmer climate, the shelf thins. Under pres-
sure from the polar ice pack, tidal action, and storms, a
portion breaks away and begins its drifting ice island career,

679

4000 B.C. As the cold period continues, accumulating snow
and freezing sea water increase the ice shelf’s thickness to
0 to 200 feet. Wind action ripples its surface,

“Kou Kusunoki and Akito Kawamura from Hokkaido l%?v
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