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Major pathways of Pacific Summer Waters were identified.
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: 1979~2012

Sea ice extent
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Arctic Hot
Spot

Western half of
the oceanic
Beaufort Gyre
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1979—1997
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Ice edge in September Yoshizawa et al., (2014)



Heat content (20-150m)
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Heat content (20-150m)
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Sea 1ce motion and ocean circulation of

Background color: dynamic height at 100dar relative to 800bdar (Oceanic Beaufort Gyre)
Black vectors: average sea ice motion vectors for November — April.

Yoshizawa et al., (2015)



Heavy Ice




upper ocean heat decrease—> formation of sea ice enhanced
—>thickness of first year ice increase—>sea ice survive by the end of summer

<€ Upper ocean circulation was weakened in 2013
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Proposed international Pacific Arctic
climate monitoring sections

Background color: dynamic height at 100dar relative to 800bdar from Mirai and Louis S. St-
Laurent 2008 cruises (Oceanic Beaufort Gyre)

Black vectors: average sea ice motion vectors for Nov. 2007- Apr. 2008 (Sea Ice Beaufort
Gyre)

Simbols: Mooring array in 2012-2013 (TUMSAT/KOPRI/NIPR & WHOI)
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Arctic Sea Ice Area
; P

Depth [m]

To00

T50

1995 2000 2005 2070
Time [yr]

Ocean Data View




Depth [m]

Depth [m]

Changes in temperature along 150W

72°N

72°N

74°N

76°N

76°N

Depth [m]

Depth [m]

120

72°N

74°N

Solar heat

76°N




INSRBIKEBDRIE
ﬁ""ﬁ'?&ﬁ“%d)tﬁk (A
BIKICWDEHODNDDMN?
AL AL S

_l._\

I

ﬁ?Kﬁ*ﬁB"J‘I_Tﬁ( BHGIREF) ICRBIESE
i%wbmjﬁﬂ?éﬁi’éﬁET—g(AMSR E)
#bﬁmo

FREEE T — R [E A5 V20084 EfE 1B F AL 1S i i

54T 0FH M.

Sep. 20, 2008

—

L @ |

(=1

o

Q

L @ |

QO

¢ =
I
L @ |

QO

—

Q

=]

F S

—

@

/ \ 3
—

: I

1MAEDEKS T
F R Al EE !

Oct. 20, 2008

L .
K. Mizobata, K. Shimada / Deep-Sea Research Il 77-80 (2012) 62-69



Application for Arctic Sea Routes
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e As the results, heavy ice bands were formed
Alaskan coast and northern Chukchi area.

* Presence of this ice bands is important for
Arctic Sea routes.

AMSR-E Sea Ice Concentration 20060805 7 AMSR2 Sea Ice Goncentration 20120804

.

Sea ice data validation is in progress.
The value of sea ice concentration may change after the validation pracess in future.
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AMSR-E Sea lce Concentration
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2012 northern Chukchi Sea

Sea ice data validaticon is in progress.
The value of sea ica concentration may change after tha validation process in future.




Rafting of thick sea ice is important
for growth of sea ice thickness
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e (Calculate convergence if GR is less than critical value
(-0.02) and sea ice concentration is greater than 98%.

= effective convergence for rafting: ECR

* Integrate ECR along drift track of sea ice from
November to April.



Correlation between “integrated effective convergence of sea Ice along
drift track (Nov.~Apr.)” and “sea ice concentration in the following
summer (Jun.~Sep.)”. Box shows a key area of the Northwest passage
area (70 - 74°N, 135 - 157°W).



regression

Spring GR only (using just thickness in spring, without sea ice motion)

SIC,, = 4.3542xGR +0.2556. |(r =0.2717)

GR and integration of effective convergence for rafting (IECR)

SIC,.,, =0.6924 xiECR +0.1547||(r =0.6924)

forecast | —sic,., ——sIC,, ===~ observed




