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Study on the global environmental change with the various time scales by the various
analysis of ice cores
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An ice core was drilled to a depth of 3035 m at the Dome Fuji station in Antarctic
a. lce cores contain records of global environmental changes dating back to 720,000 years into the past. T
he age of the ice core was estimated with high accuracy, and a global standard record of climate and envir
onmental changes was soon published. Further, a study of the mechanism of global environmental changes was
developed. Results indicate that sulfate aerosol contributed to temperature change during the glacial-int
erglacial period. In addition, we clarified that the origin of the sulfate was not only the sea biological
activity but also dust.



10

72

@ 2007
2 3035m
30
2400m

5 D, & 0, d-excess

NH," ,K*, Mg*, Ca*, CI", MSA", NO,~, SO,*

1997
2503m

200

100
3035m
3035m
72
72
10cm
100
Na*,
pH
1
50

1

Na*, Mg®, Ca*, CI-, NO,", SO,

MSA”
72

0,/N, 2000

0,/N, -
34
3035m
72
&)
30
8
2
1
5
Nature (lizuka et al.
2012)
b 10 H
O Sulphate ion
T O Sulphate salts
(CaS0, + Na,S0,)
8
i |
£
2
0 -

.(lizuka et al. 2012)



®

*

cC)

AT, CC) AT e

o= AT, CC)

ros

AT!D\I

X
300
3
10
5D, & ¥
deuterium
excess (d-excess)
i
r”*
W | I
|
A
/ vf I
1 o
| m” L \ 110 g‘
U8 /w;wEg
I pe
P 0 @
50 100 150 200 250 300 350
Age (kyr BP)
3
Uemura et al. 2012

3
36

(Uemura et al. 2012)

2400m

3034m) & D, &0 , d-excess

A

Tsite A Tsource

45

MIS12
Mid-Brunhes
5D, 50 A Tsite
A Tsite
(Vostok, EDC)
®)
80
(©)
(Ohno et al. 2013)
0.4
8.0

Q)

5D, d*0



(Hoshina et al. 2014)

58

Hoshina, Y., K. Fujita, F. Nakazawa, Y.
lizuka, T. Miyake, M. Hirabayashi, T.
Kuramoto, S. Fujita, H. Motoyama: Effect
of accumulation rate on water stable
isotopes of near-surface snow in inland
Antarctica, J. Geophys. Res. Atmos., 119,
274-283, 2014. doi:10.1002/2013JD02077
( .

Ohno, H., Y. Tizuka, S. Horikawa, T.
Sakurai, T. Hondoh, H. Motoyama:
Potassium alum and aluminum sulfate
micro-inclusions in polar ice from Dome
Fuji, East Antarctica. Polar Science, 8(1),
1-9, 2013. http://dx.doi.org/10.1016/j.polar.
2013.11.003 ( )

Suzuki, K., T. Yamanouchi, K. Kawamura,
H. Motoyama: The spatial and seasonal
distributions of air-transport origins to
the Antarctic based on 5-day backward
trajectory analysis, Polar Science, 7,
205-213, 2013.
http://dx.doi.org/10.1016/j.polar.2013.08.0
01 ( )

Abe-Ouchi, A., F. Saito, K. Kawamura, M.
E. Raymo, J. Okuno, K. Takahashi, and H.
Blatter: Insolation-driven 100,000-year

glacial cycles and hysteresis of ice-sheet
volume, Nature, 500(7461), 190-193,
2013. doi:10.1038/nature12374.

lizuka, Y., R. Uemura, H. Motoyama, T.
Suzuki, T. Miyake, M. Hirabayashi, T.
Hondoh: Sulphate-climate coupling over
the past 300,000 years in inland
Antarctica, Nature, 490, 81-84, 2012.
doi:10.1038/ nature11359

Uemura, R., V. Masson-Delmotte, .
Jouzel, A. Landais, H., Motoyama, B.
Stenni: Ranges of moisture -source
temperature estimated from Antarctic ice
cores stable isotope records over
glacial-interglacial cycles, Climate of the
Past, 8 3), 1109-1125, 2012.

doi:10.5194/cp-8-1109-2012 ( )
. , 25(3), 247-255,
2010. http://dx.doi.org/10.11203/jar.
25.247 ( )
108

Motoyama, H., Dome Fuji Ice Core
Project members: Amplitude and
correlation of environmental signals in
solid precipitation, surface snow and deep
ice core at Dome Fuji, Antarctica
Characteristics of climate and
environmental signals with the various
time scales — 2013 AGU Fall Meeting,
San Francisco, 9-13 December, 2013.
Kawamura, K. S. Aoki, T. Nakazawa, the
Dome Fuji Ice Core Project Members:
Climatic forcing and glacial cycles over
the last 700,000 years viewed from
Antarctica. International CAWSES-II
Symposium, Nagoya, 18-22 November,
2013.

NEEM
13
2013 5 23

Motoyama, H., Dome Fuji Ice Core
Project members: Characteristics of
climate and environmental signals with
the various time scales from past 720,000
years in Dome Fuji ice core, Antarctica.
European Geosciences Union General
Assembly 2013, Vienna, Austria, 7-12
April, 2013.

1

268 2011.




http://polaris._nipr.ac.jp/~icc/NC/htdoc
s/

o

Motoyama, Hideaki

&)

(Azuma, Kumiko)

(lizuka, Yoshinori)

(Uemura, Ryu)

22

(Suzuki, Kazue)

24

(Ohno, Hiroshi)

25 24

®

(Kawamura, Kenji)

(Fujita, Shuji)

(Miyake, Takayuki)

(Hirabayashi, Motohiro)

(Kuramoto, Takayuki)



