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Sea-ice reduction in the Pacific Arctic during summer from the variability of
sea-ice thickness during winter
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In the Pacific Arctic Ocean, where sea ice loss is most pronounced, sea ice
thickness, sea ice drift, ocean current, water temperature, and salinity data were obtained from the
mooring observations off Barrow for 12 consecutive years from 2009 to 2021. This long-term
continuous data, combined with satellite sea ice data, can be used to elucidate the causes of rapid
sea ice reduction in this area. These data can also show interannual variabilities of the coastal
polynya off Barrow and year-to year variations in occurrence of frazil ice and zooplankton.



2012

1 2000

10

o 8
2021 12
ADCP

@ 12

®

*

(1): 2019
2017 2
2020 2022
2019
2021 2023 10
2009
12

12
2015 19

12 ADCP ADCP

ADCP

(Ito, et al., 2019, Journal of Geophysical Research)



@
(2022, Progress in Oceanography)

BCP Barrow Coastal Polynya
Hirano et al. 2016

BCP

-500 -400 -300 -200 -100
Bathymetry [m]
Bl B2

BCP
©

Pot. temp. (°C)
NON MO ®O

w
.::.

10

Depth (m) gip 4m?3)
w N -
o o o0 = N W

Salinity
W
N

w
5 8
T

Hirano et al.

10 2009 2019
BCP
2016
10
i b b i I |
il T T

05 0 05
along BC velocity (m s?)

1 15

© 'mm Nm = iﬂ e — J‘mm‘ B mmv ]
) I “‘ I ‘j"‘ “‘ ! ,“ ‘. ’ ‘ ]
““ L ”ULV My | M (.w i )” i W“ '“ i ﬂ‘ W

(‘” “F [k b I va, U JW \M ] | ﬂ] ]JL J. M

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2009 2019

(d)

(b)

BCP

10 (a)



17 13 10 10

Ito, M., K. I. Ohshima, Y. Fukamachi, D. Hirano, A. R. Mahoney, J. Jones, T. Takatsuka, and H. 124

Eicken

Favorable conditions for suspension freezing in an Arctic coastal polynya 2019

Journal of Geophysical Research: Oceans 8701-8719
DOl

10.1029/2019JC015536

Dammann, D. 0., L. E. B. Eriksson, J. M. Jones, A. R. Mahoney, R. Rosmeiser, F. J. Meyer, H. 13

Eicken, and Y. Fukamachi

Instantaneous sea ice drift speed from TanDEM-X interferometry 2019

The Cryosphere 1395-1408
DOl

10.5194/tc-13-1395-2019

Kashiwase, H., K. I. Ohshima, Y. Fukamachi, S. Nihashi, and T. Tamura 36

Evaluation of AMSR-E Thin lIce Thickness Algorithm from a Mooring-Based Observation: How Can the 2019

Satellite Observe a Sea Ice Field with Nonuniform Thickness Distribution?

Journal of Atmospheric and Oceanic Technology 1623-1641
DOl

10.1175/JTECH-D-18-0218.1

Kikuchi Takashi, Nishino Shigeto, Fujiwara Amane, Onodera Jonaotaro, Yamamoto-Kawai Michiyo, 27

Mizobata Kohei, Fukamachi Yasushi, Watanabe Eiji

Status and trends of Arctic Ocean environmental change and its impacts on marine 2021

biogeochemistry: Findings from the ArCS project

Polar Science

100639-100639

DOl
10.1016/j .polar.2021.100639




Sugiyama Shin, Kanna Naoya, Sakakibara Daiki, Ando Takuto, Asaji lzumi, Kondo Ken, Wang Yefan, 27
Fujishi Yoshiki, Fukumoto Shungo, Podolskiy Evgeniy, Fukamachi Yasushi 25
Rapidly changing glaciers, ocean and coastal environments, and their impact on human society in 2021

the Qaanaaq region, northwestern Greenland

Polar Science

100632-100632

DOl
10.1016/j .polar.2020.100632

Waga, H., H. Eicken, T. Hirawake, and Y. Fukamachi 16(12)

Variability in spring phytoplankton blooms associated with ice retreat timing in the Pacific 2021

Arctic from 2003?2019

PLOS ONE e0261418
DOl

10.1371/journal .pone.0261418

Hirano, D., Y. Fukamachi, K. I. Ohshima, M. Ito, T. Tamura, D. Simizu, T. Takatsuka, A. R. 203

Mahoney, J. Jones, C. George, B. Adams, and H. Eicken

Oceanographic conditions in the Barrow Coastal Polynya revealed by a 10-year mooring time 2022

series

Progress in Oceanography

102781-102781

DOl
10.1016/j .pocean.2022.102781

Waga, H., H. Eicken, B. Light, and Y. Fukamachi

270

A neural network-based method for satellite-based mapping of sediment-laden sea ice in the
Arctic

2022

Remote Sensing of Environment

112861-112861

DOl
10.1016/j .rse.2021.112861




Kuga, M., K. 1. Ohshima, N. Kimura, K. Nakata, Y. Fukamachi 79

Particle-tracking experiments of coastal-origin sea ice that could induce high biological 2023

productivity in the Sea of Okhotsk

Journal of Oceanography 145-159
DOl

10.1007/s10872-022-00670-5

Peigen Lin,Robert S. Pickart, Harry Heorton, Michel Tsamados, Motoyo Itoh, Takashi Kikuchi 16

Recent state transition of the Arctic Ocean®s Beaufort Gyre 2023

Nature Geoscience 485-491
DOl

10.1038/s41561-023-01184-5

Peigen Lin, Robert S.Pickart, Thomas J. Weingartner, Harper L. Simmons, Motoyo ltoh, Takashi 216

Kikuchi

Formation and circulation of newly ventilated winter water in the western Beaufort Sea 2023

PROGRESS IN OCEANOGRAPHY -
DOl

10.1016/j .pocean.2023.103068

Shigeto Nishino, Jinyoung Jung, Kyoung-Ho Cho, William J. Williams, Amane Fujiwara, Akihiko 14

Murata, Motoyo Itoh, Eiji Watanabe, Michio Aoyama, Michiyo Yamamoto-Kawai, Takashi Kikuchi, Eun

Jin Yang, Sung-Ho Kang

Atlantic-origin water extension into the Pacific Arctic induced an anomalous biogeochemical 2023

event

Nature Communications

DOl
10.1038/s41467-023-41960-w




32 3 8

Fukamachi, Y.

Mooring measurement of sea ice and ocean in the northeastern coastal Chukchi Sea, Chozen International Symposium on
Transboundary Pollution at North-South Transect at Marginal Sea in western Pacific Ocean

Joint International Symposium on Sustainable Development and Environmental issues

2019

Kawaguchi, Y., M. Itoh, Y. Fukamachi, E. Moriya, J. Onodera, T. Kikuchi, and N. Harada

Year-round observations of sea-ice drift and near-inertial internal waves in the Northwind Abyssal Plain, Arctic Ocean

The Tenth Symposium on Polar Science

2019

Kawaguchi, Y., M. Itoh, Y. Fukamachi, J. Onodera, E. Moriya, T. Kikuchi, and N. Harada

Interactions between sea-ice drift and near-inertial internal waves in the Northwind Abyssal Plain, Arctic Ocean: year-round
mooring observations

EGU General Assembly 2019

2019

Kanna, N., S. Sugiyama, Y. Fukamachi, D. Nomura and J. Nishioka

Iron and nutrients supply to a fjord from glacier-induced pumping in northwestern Greenland

The 11th Symposium on Polar Science

2020




Ueno, T., H. Ueno, M. Itoh, E. Watanabe, J. Onodera, Y. Kawaguchi, S. Fujio, E. Moriya, Y. Fukamachi, and N. Harada

Seasonal variations of sea-ice thickness in the Northwind Abyssal Plain of the Arctic Ocean: Data analysis of moored ice-
profiling sonar

Seventh International Symposium on Arctic Research

2023

Motoyo Itoh, Shigeto Nishino and Takashi Kikuchi

Increased heat transport through Barrow Canyon and its impact on subsurface warming in the western Arctic Ocean

2024 Ocean Sciences Meeting

2024

s , , , , Irene Alabia ( 160 ) 2024

480

http://wwwoa.ees.hokudai .ac. jp/~yasuf/ext_fund.html




(OHSHIMA Keiichiro)
(30185251) (10101)
(NIHASHI Sohey)
(50396321) (50102)
(
(ITOH Motoyo)
(60373453) (82706)

University of Alaska
Fairbanks

University of Miami

University of Washington

Chalmers University of
Technology




