Mooring observation at DBO-3 & 5

Two moorings (BCH & SCH) will be deployed close to the DBO
repeat observation lines in the Barrow canyon and the southern
Chukchi Sea, respectively.

BCH (plan): 71.2N??, 159.0W??, ~100m depth

SCH (plan): 68.0N??, 168.0W??, ~50m depth
First (short-term) mooring will be deployed by CCGS Laurier
cruise in July 2012. After the recoveries, year-round mooring
observation will start frm. eptember 2012 (V Mirai cruise).
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® Mooring observation (July 2012 to Sept. 2015)

DBO 3 (Southern Chukchi Sea Hotspot: SCH)

Name Deploy date Latitude Longitude Depth Recovery data
SCH-12 16 July 2012 67 42.35'N 168" 49.52’ W 52m 2 Oct. 2012
SCH-12w 16 July 2012 67 43.09’N 168° 50.01’ W 53m 2 Oct. 2012
SCH-12-2 2 Oct. 2012 68 02.00’ N 168" 50.03’ W 60m 20 July 2013
SCH-12w-2 2 Oct. 2012 68 03.01’ N 168° 50.00° W 60m  20July 2013
SCH-13 20 July 2013 68 02.00’ N 168" 50.03’ W 60m 19 July 2014
SCH-13w 20 July 2013 68 03.01’ N 168° 50.00° W 60m 19 July 2014
SCH-14w 19 July 2014 68 03.01’ N 168" 50.00° W 60m 1 Oct. 2015

DBO 5 (Barrow Canyon Hotspot: BCH)

Name Deploy date Latitude Longitude Depth Recovery data
BCH-12 16 July 2012 71 19.64’ N 157 39.69° W  103m 30 Sept. 2012
BCH-12w 16 July 2012 717 20.46’ N 157" 36.45 W 100m 24 Sept. 2012
BCH-12-2 30 Sept. 2012 71 19.63’ N 157 39.67' W 98m  20July 2013
BCH-12w-2 24 Sept. 2012 71 20.49’ N 157°36.36’ W 101m 20 July 2013
BCH-13 (w)  20July 2013 71 18.92’N 157 08.80" W 60m 23 July 2014
* Due to sea ice

BCH-14 (w)  22July2014 71 19.76’N 157" 36.01’W  103m 19 July 2015
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Ice thickness monitoring off Barrow (aug. 2009 to present)
: CO||ab0ratI0n~ Ween HOkka|dO Uan & UAF Sea-ice production mapp|ng by AMSR-E

Chukchi

Annual cumulative production over
2002/03-2010/11 % 3 4 5 6

lwamoto et al. (2014, JGR)

S M el ey L el N

Courtesy of Dr. A. Mahoney (UAF)

Draft (m)

Sea ice draftl (November 2009 to May 2010)

09/NOV DEC 10/JAN FEB MAR APR MAY

Ice-Profiling Sone
Courtesy from Dr. Fukamachi (Hokkaido Univ.)



DBO 3rd data workshop
PMEL/NOAA, Seattle, WA, U.S.A.

Mooring observations at DBO-3 &5 "

® Publication 0
Itoh et al. (2015, DS

Deep-! g 50
S
Contents lit §_
Deep
v 100
ELSEVIER journal homepag
) 0
Water properties, heat and volume
Canyon during summer 2010
Motoyo Itoh **, Robert S. Pickart ®, Takashi Kik T
Daisuke Simizu “¢, Kevin R. Arrigo®, Svein Va ~ 50
Jeremy T. Mathis ", Shigeto Nishino?, Carolin: <
* Japan Agency for Marine-Earth Sdence and Technology, Yokosuka, Kanagaw %
® Woods Hole Oceanographic Institution, Woods Hole, MA 02543, USA Q

€ Institute of Low Temperature Sdence, Hokkaido University, Sapporo, Japan

4 National Institute of Polar Research, Tachikawa, japan

< Department of Environmental Earth System Science, Stanford University, Sta 100
! Fisheries and Oceans Canada, Institute of Ocean Sdences, Sidney, British Coli

# Polar Research Institute of China, Shanghai, China

" NOAA Pacific Marine Laboratory, Seattie, WA 98115, USA

ARTICLE INFO ABSTRACT 0
Article history: Over the past few
Received 16 July 2014 Arctic basin, likely
Received in revised form Strait. Barrow Cam
iA_pnl 3101115!\ 1 2015 water enters the E

ceepted 11 Apri : hydrographic/velor ~=r 50
Available online 25 April 2015

water masses feed &

Keywords: Pacific winter watt ‘a
Polar oceanography through the canyo gy
Rt Dcean water (ACWand B (O
Heat fluxes from 856 TW to 2
Volume transports supplemental moo
Water properties weather station, w 100

period, which is w
2010 was estimate
amount of heat c
summer sea ice re 50 40 30 20 10 0 50 40 30 20 10 0

© 2015 The Auth

offshore Distance (km) nearshore  offshore Distance (km) nearshore




Mooring observations at DBO-3 & 5

DBO 3rd data workshop
PMEL/NOAA, Seattle, WA, U.S.A.
12:45~13:45 / 22 February, 2016

® Publication
Itoh et al. (2015, DSR-I)

Deep-Sea Research | 102 (2015) 43-

Contents lists available at Sciencel

Deep-Sea Research

journal homepage: www.elsevier.com

Water properties, heat and volume fluxes of Pacil
Canyon during summer 2010

Motoyo Itoh **, Robert S. Pickart °, Takashi Kikuchi ®, Yasushi Ful
Daisuke Simizu “¢, Kevin R. Arrigo®, Svein Vagle', Jianfeng He ¢
Jeremy T. Mathis", Shigeto Nishino 2, Carolina Nobre "

* Japan Agency for Marine-Earth Sdence and Technology, Yokosuka, Kanagawa, Japan

® Woods Hole Oceanographic Institution, Woods Hole, MA 02543, USA

€ Institute of Low Temperature Science, Hokkaido University, Sapporo, Japan

4 National Institute of Polar Research, Tachikawa, japan

© Department of Environmental Earth System Science, Stanford University, Stanford, CA 94305, USA
! Fisheries and Oceans Canada, Institute of Ocean Sdences, Sidney, British Columbia, Canada

# Polar Research Institute of China, Shanghai, China

" NOAA Pacific Marine Laboratory, Seattie, WA 98115, USA

ARTICLE INFO ABSTRACT

Article history:

Received 16 July 2014
Received in revised form

9 April 2015

Accepted 11 April 2015
Available online 25 April 2015

Over the past few decades, sea ice retreat dul
Arctic basin, likely due in part to increasing st
Strait. Barow Canyon, in the northeast Chuk
water enters the Arctic basin. This paper |
hydrographic/velocity sections occupied acr
water masses feeding the canyon - Alaskan ¢

Keywords: Pacific winter water (PWW) - all displayed s
PoIAa_erceanography through the canyon were between 0.96 and 1
A xean water (ACW and BSW) and 0.28-0.65Sv of |
Heat fluxes from 856 TW to 2456 TW, mainly due to th

supplemental mooring data from the core of
weather station, we derive and assess a proxy
period, which is when most of the heat pass
2010 was estimated to be 3.34 TW, which i
amount of heat could melt 315,000 km? of
summer sea ice retreat in the Padfic sector
© 2015 The Authors. Published by Elsevier
liv

Volume transports
Water properties

1 Inm v v Vi
15 T r T l T T L] T T
o L @ Wind speed eastward
~ sf jk Al o
I al I =] LN
2] 1] L #}.
@ . % N
A @\ I\ W‘W 7Y "W\
-10
-15 1 i. i i i i 1
3'} T '|' T 'I' T T L r T i Ll
- : b Volume trarhsport VW (Jul-5ep) = 098 Sv
- 10
W
~ 00
-1.0
- 0.93 Sv 0.91 Sv 1.08 Sv
=50 1 1 L 1 L ' i 1 L
0r y ! ' f ' i i (Jun-Oct) = 0.743
B [} R Figdun=Uctl =
50 C Mooring velghmltyr + a (Jun—Oct) = 0.014
T 40
E o
e
-40 + r~ =0810 r = 0826 r =0834 r=0472 r = 0675 g
- o= 00497 o = 0085 i p=0079 2 =0.143 p = 0069 E
_30 L 1 L L L L '] L ']
10 T T T T T T T T T
al d Mooring temperature | -
o -
—
L L '] 1 \/-1
L ) L]

] L
HF (Jul-Sep) = 13.4 TW ]

-

=
E 0
~0 L 14TW 129 TW 215 TW .
—60 1 I 1 i 1 i 1 1 1
61 6715 1.1 7/15 8/1 B/15 9.1 9/15 1041 10415 111



&JAGU PUBLICATIONS

Journal of Geophysical Research: Oceans

RESEARCH ARTICLE A wind-driven, hybrid latent and sensible heat coastal
10.1002/2015)C011318 pulynya off Barruwr Alaska

Key Points: Daisuke Hirano', Yasushi Fukamachi?, Eiji Watanabe3, Kay l. Ohshima2, Katsushi lwamoto'4:5,

= Nature of the Bamow Coastal Polynya Andrew R. Mahoney$, Hajo Eicken?, Daisuke Simizu', and Takeshi Tamura89
(BCP) formed off the Alaska coast in

(ﬂ} Atlantic Ocean [b] {'C] IPS
35m (26m)

C-T(SBE37)
41m (30m)

T-P(SBE 39) WH-ADCP
48m (35m) 300 kHz

Plastic
Float

Acoustic
Release

Sand Bag Water Depth
300 kg 55m (43m)

Siberia

Figure 1. (a) Bathymetry of the Arctic Ocean from the International Bathymetric Chart of the Arctic Ocean (IBCAO version 3.0). The enclosed region is shown in Figure 1b. (b) Bathymetry
around the mooring sites on the northeastern Chukchi shelf, The gray and green-enclosed regions represent the Chukchi Polynya and Barrow Coastal Polynya (BCP), respectively. Inset
at the bottom right is the region around the mooring sites in the BCP, Red crosses represent moorings B1 (71.33°N, 156.89°W, water depth of 43 m) and B2 (71.23°N, 157 65"W, water
depth of 55 m). Blue circle represents the location of the nearest AMSR-E grid point to B2 (71.25°N, 157 .69°W). Yellow square near Pt. Barrow indicates the location of Barrow Wiley-Post
Airport. Direction of along-Barrow Canyon (63°T: 0°T corresponds to the north) is also indicated by the pink amrow. (c) Mooring configurations at B1 and B2. Nominal depths of instru-
ments are indicated for B2 and B1 (in parentheses),
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The migration of fin whales into the southern Chukchi Sea
as monitored with passive acoustics
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0
0 20 40 60 80 100 Fin whales (Balaenoptera physalus) undergo seasonal migration in the Arctic Sea. Because their migration and distribution is likely affected by
Time (s) changes in global climate, we aimed to examine the migration timing of fin whales, and the relationship with preyavailability within the oceano-
graphic environment of the Arctic Sea, using passive and active acoustic monitoring methods. Automatic Underwater Sound Monitoring Systems
Figure 2. Spectrograms of fin whale calls (4096-point FFT, Hammin were deployed in the southem Chukchi Sea from July 2012 to 2014 to determine the acoustic presence of fin whales. Furthermore, water tempera-
4 pectrogr P ’ g
wi ndow) recorded at the SCH station on 4 October 2012. Y-axis is wre and salinity were recorded by a fixed data logger. An Acoustic Zooplankton Fish Profilerwas additionally deployed to estimate prey abundance

. L. . . . through backscattering strength. Seaice concentrations were obtained by remote sensing data. Fin whale calls were automatically detected using a
frequency in Hertz and x-axis is time in seconds. Fin whales mamly custom-made software, and the per cent of half-hours containing calls were counted. Fin whale calls were detected from 4 August to 20 October
produce a “20 Hz pulse”, which is a downsweep that decreases from 2012 (78 d)and 25 July to 1 November 2013 (100 d). The extended period of acoustic presence of fin whalesduring 2013 when compared with 2012
~25 to 18 Hz over its duration of ~1 s. In this spectrogram, we can is likely related to a longer ice-free period during 2013. Furthermore, generalized linear model analyses showed that half-hour periods containing
isolate a downsweep that decreases from ~40 to 20 Hz and a calls increased with a rise in water temperature and zooplankton abundance during the initial call presence period, while they decreased with a

I f lled a “backbeat” be I decrease in water temperature and salinity during the end of the call presence period. Our results suggest that the rise in water temperature and
ower-frequency note, ca a ‘backbeat tween pulses. zooplankton abundance affect the timing of migration of fin whales ina way that is consistent with the expansion of their suitable habitats and the
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extension of their presence in the Arctic Sea.

TS UJ i i et a I . ( 2 0 1 6’ I C ES J . M ar. Ci ) Keywords: Chukchi Sea, fin whale, migration, passive acoustic monitoring.
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Mooring observation at DBO-3 & 5

Two moorings (BCH & SCH) will be deployed close to the DBO
repeat observation lines in the Barrow canyon and the southern
Chukchi Sea, respectively.

BCH (plan): 71.2N??, 159.0W??, ~100m depth

SCH (plan): 68.0N??, 168.0W??, ~50m depth
First (short-term) mooring will be deployed by CCGS Laurier
cruise in July 2012. After the recoveries, year-round mooring
observation will start frm. eptember 2012 (V Mirai cruise).
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