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Arctic change
- abrupt decrease of sea Ice extent

AMSR-E Sea lce Concentration
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Satellite observation of sea ice extent,

24 September 2007, minimum.
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Arctic Change temperature rse
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to 1998 (Turner et al., 2007; after Hansen et
al., 1999). “Polar amplification”
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Distribution of Arctic temperature rise 1920s - 40 warming and 1940 - 60 cooling!
(Serreze et al., 2000)



CO,_concentration in the Arctic and Antarctic
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Partial pressure of CO, (pCO,) of the surface waters in
Greenland and Barents Seas

Area of shipborne observations(1992-2001) - pCO, =a(t)*SST + b(t)
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CC)2 mcrease to ocean acidification
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CHy CONCENTRATION (ppb)
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From measurements of CH, and

613C in the Arctic, sources of CH,
are assumed. Contribution of

wetland is affecting year to year

variation of increase rate (Morimoto

etal., 2006).
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Arctic haze at AS

AR 2000 airborne observation
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Radiative effect of Arctic haze (Treffeisen, 2005)



Amplification of aerosol radiative forcing

E os ' Particle size
ﬁ 0.4 1
. 0.2
1.0 T e
§ %L aipome }contamination
Snow albedo deperfdence d;ki, 2007)
T
: =
3 -
- ¥
-, o
- 11 =
-, o

Radiative forcing-due to soot aerosols
(Myhre et al., 1998, Tellus)
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Black Carbon, ng g

Black Carbon, ng g

Black carbon from Greenland ice core

Monthly (black) and annual (red)
black carbon (BC) concentrations
from 1788 through 2002 measured in
the Greenland D4 ice core.

1920s increase!

Winter and summer BC
concentrations show that long-term
changes in BC were greater in
winter (red) than in summer (black)
during the late 19th and 20th
centuries.

McConnell et al. (2007), Sci.



Early 20" C warming concentrated in high
latitude: observat;rﬁ and moqel
e

Obs. AARI data,
Alekseev et al.

(1999) + o
f.ﬂ:l_ : ;M B " =T
|
b'nf/ \f\ f‘f/d 1 & Modelled,
G_Og__ AP ﬁ,ﬁ\ vﬁf Ry * GHGs only
?:\ r_f" > R ki Q’*’r 70 to 75°N 1
-0.5] : :
% e ] ) Modelled,
[~ \ =t e s s GHGs+sulfate
1940 9860 1980 2000 2 w & aeroso|3
Annual mean SAT anomalies (°C), data from
Jones et al. (2003), Serreze and Francis (2006)
s ' Modelled
control run,
variability

Johannessen et
al. (2004)




- < ih‘h\ L) > Global radiation for Europe to 1987 By Ohmura’ 2008
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Early 20c warming
Grant et al. (2009)

Sulfate concentration in Svalbard
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International Polar Year (IPY)
1882-83

Inspired by Carl Weyprecht and proposed by Georg von Neumayer

Jan Mayen Cap Therdsen Bossekop

12 Principal research stations
established in the Arctic during
the first IPY, 1881-84.
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IPY-2 (1932-33)
Drifting Station North Pole (USSR/Russia
1937~1991 and 1993~present
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(a)

(b)
(b) . . .
) . . i — . ) Figure 1.6. (a) Aerologists Vasily Kanaki (on the left) and Igor Tsigelnitsky prepare for
Figure 1.2. (a) The ship Cheluskin is beset in the ice of the Chukchi Sea in 1933: (b) ice camp launching a radiosonde at the ‘North Pole-3’ drifting station (Ig954)' (!f) gencrzyll 1iiea of the
and crew of the Cheluskin in March 1934, construction of the “NP-3” drifting station (April 1954).

(a) Photo by Ya. Gakkel. (b) Photo by P. Novitsky, (a) Photo from V. Savostianov. (b) Photo from the RGMAA archives.



ad in 1990s by Norwegian Polar Institute (NP)_and o[oera o0

by Kings Bay AS (originally, KBKC).
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International Polar Year (IPY)

Earth I Land

Ocean I lce

IAtrnosphereI Space Education & Outreach

ing
' !
wmﬂ(
. 2 -
m nas, [T
g . . ”“’”“"""
o ]
o W, e L\ T
fe,

hms!

{ oem A e at
(m) M\mh
Cmate
T'i"..";’ni Y f=5 Y Ammk
7 el N Amx ks
gl IPY PLANNING CHART

wwwipy.org
4 May 2006,Vers 3.5

Antarctic

[imn—<-.mm S0—~03 05— B L~ n.m..;aa-.snm.-s:u—J

Matacia gy o, Bibitn

. 'mi
Ecaton e — S A
¢
079 wiltiog
m“ :
Corartim e n
(n)
Intacica

EarthI Land I People I Ocean I Ice

Immospherel Space ]:[Education& Dutreach]

Officially endorsed IPY projects (228)

Asian Forum for
Polar Sciences

AFOPS

Asian collaboration among five countries,
China, Japan, Korea, India and Malaysia

2007-2008

International Symposium
Asian Collaboration in IPY 2007 - 2008
Science Council of Japan, Tokyo,
1 March 2007



http://www.afops.org/

Observation stations network?

Past and present state of the Russian polar stations network (2008)
: . . i l . . | i

” !
PR B
" S e

L R & e,
T . PR L R R
. Cam : s ¥ e st Y
Pa. ok W W . ; R I
Lo n, Lt r A E
) £
3o - !
- . L
i s " o
5 () e
ot "’ "‘I__,.:,-
B v,
..r_!-'r"ﬂ:; H L
RE 2l & .
{1 = S C -
3,05
- 'y L
i o
s 2 e fu @)
| % £} g B+ Ma  ® =
LL g et T ks)
gt ‘m
Y + + ' Ilf--.. - @
e . . ; oy F
e = .y -hi
T @ Fos

I Y @
[ - -l X
"N’ M .

]
e B | T | T T
Closed . -and working . meteornlogical stations. Closed ‘ @v

and working adiosounding stations

22 closed and 15 existing



Conclusion

Abrupt changes are seen in the Arctic related to global warming;
however, all are not well understood, especially for the atmosphere.
It Is indispensable to study early 20 C warming in order to understand
the recent abrupt warming and to predict future change in the Arctic.

Recommendations

- Establish, enhance and maintain multidisciplinary sustained- long-
term observing systems in the Arctic

- Establish and maintain- drifting ice or ship stations in the central
Arctic Ocean

- Collect and analyze historical data archives In the Arctic, especially
of early 20th century

-Increase communication between scientists and politicians about the
rctic change and keep the Arctic safe, peaceful and free area for

- science (need for “Arctic Treaty™ just similar as the “Antarctic Treaty”
NP-35 Drifting station, courtesy of AWI
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