Update (highlights) of 2013 field results
and
any plans 2014 field seasons

C. Japan

Takashi Kikuchi (JAMSTEC)
with inputs from other Japanese scientists



Pacific Arctic Group Fall Meeting
09:00-18:00 on October 18, 2013
@ Korea Polar Research Institute

PAG related observational activities in 2013 o Romobiin of Keree

1) Japanese Research vessel cruise
T/S Oshoro-maru cruise in June-july 2013
R/V Mirai Arctic cruise in September-October 2013

2) Participations in ice-breaker cruises
CCGS S. W. Laurier July cruse; Mooring recoveries and deployments

CCGS Louis S. St.- Laurant cruises;
Sea ice observation, hydrography & water sampling,
and mooring recoveries & deployments

IBRV Araon Arctic cruise; Hydrography and mooring recovery

3) Others
Ice thickness monitoring off Barrow, Alaska
XCTD observation in the Arctic Ocean andsoon...



Pacific Arctic Group Fall Meeting
09:00-18:00 on October 18, 2013

Observational activities in the Arctic Ocean @ Korea Polar Research Institute

Incheon, Republic of Korea

T/S Oshoro-maru cruise in June-July 2013
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Using data from cruises in 1991, 1992, 2007,
2008 and this year,

1) To reveal relationship between biology at
higher trophic levels and oceanographic
condition (sea ice, physio-chemical, primary
and secondary production).

2) To construct habitat model of biology
under current condition to consider future
reaction of fish and mammals.

« CTD/CMS (Normal and Clean Niskin)

e Air sampling (VOC gas) «  Dredge
* Seaice sampling and incubation . Bottom/midwater
*  Optics trawl
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Pacific Arctic Group Fall Meeting
09:00-18:00 on October 18, 2013

Observahonal aCtIVIl'IES |n the AFCUC Ocean @Korlenadljglc?nr'%ees;jtr)lcifé:)r}sltgi;lrgg

T/S Oshoro-maru cruise in June-july 2013
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Courtesy from Dr. Hirawake (Faculty of Fisheries Sciences, Hokkaido University)



Pacific Arctic Group Fall Meeting
09:00-18:00 on October 18, 2013

Observational activities in the Arctic Ocean @ Korea Polar Research Institute

Incheon, Republic of Korea
T/S Oshoro-maru cruise in June-july 2013
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Station near Yukon river mouth

Arctic Cod
LiESS

Capelin
(hS TR E)

Photos: Dr. T. Abe Courtesy from Dr. Hirawake (Faculty of Fisheries Sciences, Hokkaido University)



Arctic staghorn
sculpin (hh)

Photos: Dr. T. Abe

Biological hotspot station
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Courtesy from Dr. Hirawake (Faculty of Fisheries Sciences, Hokkaido University)
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Anti freeze protein is required to survive

Photos: Dr. T. Abe Courtesy from Dr. Hirawake (Faculty of Fisheries Sciences, Hokkaido University)
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ObservaUOnal aCtIVIl'IES |n the ArCtIC Ocean @Korfnacrljglc?nr,FI{R%S:SI;ICit:)r}slgi;?;g
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T/S Oshoro-maru cruise in June-July 2013

Biological hotspot station

Arctic staghorn
sculpin (#12)
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Courtesy from Dr. Hirawake (Faculty of Fisheries Sciences, Hokkaido University)




Pacific Arctic Group Meeting
09:00-18:00 on April 14, 2013

PAG related observational activities in 2013 @ Polonia House

Krakow, Poland

R/V Mirai Arctic cruise in September-October 2013

Objectives;

Understanding the impact of atmospheric

events on the ocean stratification and

ecosystem in the sea ice reduction region of

the Arctic Ocean

Leading to a better understanding of the

uncertainty of the Arctic atmospheric

circulation.

-2 Fixed point observation for 2 weeks

Estimating the changes in biological production
caused by the enhancement of ocean
circulation due to the sea ice loss

Monitoring the Arctic ecosystem

Capturing the Arctic ocean environmental
changes with the seasonal prevalence of sea
ice (Joint cruise with T/S Oshoro-maru and
others)
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PAG related observational activities in 2013

Pacific Arctic Group Meeting
09:00-18:00 on April 14, 2013
@ Polonia House

Krakow, Poland

R/V Mirai Arctic cruise in September-October 2013

Leading to a better understanding of the uncertainty of the Arctic atmospheric circulation

Schematic of meteorological observation

Heat flux from the ocean to the atmosphere behind
the cold front could produce polar cyclones

Courtesy from Dr. Inoue (NIPR/JAMSTEC)

Intensive observation of radiosonde
under international collaborations

Arctic Research Collaboration for Radiosonde
Observing System Experlment (ARCROSE)

ArctlcRose Statlons
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Assimilation of radiosonde data from polar
regions could improve the reconstruction of
atmospheric circulation in the mid-latitudes.



Pacific Arctic Group Meeting
09:00-18:00 on April 14, 2013

PAG related observational activities in 2013 @ Polonia House

Krakow, Poland

R/V Mirai Arctic cruise in September-October 2013
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Home | Contact | Aboutus

Cl& Climate and Cryosphere

FSEFPRO

O Join Our

Understanding the changing cryosphere and its climate connections

18 April 2013, 1400~1600

You are here: Home » Meetings » Radicsonde Observations Planning

Radiosonde Observations for Arctic Data Assimilation Study Workshop

-- a CliC Science Planning workshop

Workshop Objective:

To discuss intensive radiosonde observations for data assimilation which are scheduled during
September 2013 - leading to a better understanding of the uncertainty of the Arctic atmospheric.
circulation

The special observing network which obtains 3- or 6-hourly radiosonde data will be established
with the aid of Ny-Alesund and Tiksi stations, and R/V Mirai. These data will be used for
observing system experiments

Tiksi
(NOAA/AARI)

This workshop is to help coordinate the observing strategy and a develop a future science plan. It is open for scientists who are interested in
supporting and contributing to this experimental observing network

Date, Time, and Location

Spitsbergen
(AWI/NIPR)

18 April 2013, 14:00 - 16:00+
Conference Room of the Auditorium Maximum of the Jagiellonian University, 33 Krupnicza Street, Krakdw

The workshop is being held in conjunction with the Arctic Science Summit Week in Krakow, Poland from 13-19 April 2013. For more

g

Inoue. J.. T Enomoto. and ME Hori. 2013. The impact of radiosonde data over the ice-free Arctic Ocean on the atmospheric circulation in the
Northern Hemisphere. GEOPHYSICAL RESEARCH LETTERS. VOL. 40. 1-6. doi:10.1002/grl.50207

Contact:

Jun Inoue (inoue jun@nipr.ac.jp)
National Institute of Polar Research, Japan

R/V Mirai
(JAMSTEC)

Sponsored by the Climate and Cryosphere Project

Courtesy from Dr. Inoue (NIPR/JAMSTEC)




Radiosonde & CTD (MR13-06) @ 72.75°N, 168.25°W
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Courtesy from Dr. Inoue (JAMSTEC/NIPR) now onboard R/V Mirai



Linking Physics to Biology:
the Distributed Biological Observatory (DBO)
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* DBO sites (red boxes) are
regional “hotspot” transect
lines and stations located
along a latitudinal gradient

* DBO sites are considered to
exhibit high productivity,
biodiversity, and overall
rates of change

Siberia

* DBO sites will serve as a
change detection array for
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Pacific Arctic Group Meeting
09:00-18:00 on April 14, 2013

PAG related observational activities in 2013 @ Polonia House

Krakow, Poland

Comparison of CTD data on the DBO-3 line
among Oshoro-maru (Jul.16), SWL (Jul.19-20), & Mirai (Oct.2-3)
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Pacific Arctic Group Fall Meeting
09:00-18:00 on October 18, 2013

PAG related observational activities in 2013 " fuhcon Reabic of Kores

1) Japanese Research vessel cruise
T/S Oshoro-maru cruise in June-July 2013
R/V Mirai Arctic cruise in September-October 2013

2) Participations in ice-breaker cruises
CCGS S. W. Laurier July cruse; Mooring recoveries and deployments

CCGS Louis S. St.- Laurant cruises;
Sea ice observation, hydrography & water sampling,
and mooring recoveries & deployments

IBRV Araon Arctic cruise; Hydrography and mooring deployments

3) Others
Ice thickness monitoring off Barrow, Alaska
XCTD observation in the Arctic Ocean andsoon...



JAMSTEC mooring array in the Chukchi Sea and Canada Basin
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SCH mooring

Time series of T, S, Chl-a,
Turbidity, and Oxygen Saturation
(Oct. 2, 2012 to Jul.20, 2013)

JAMSTEC mooring 'ar'ra'y in the Chukchi Sea and Canada Basin
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SCH mooring

5/25~7/19

13 HfE

AZFP Echogram

(Jul. 17, 2012 to Jul.19, 2013)

|

ANV A (1 o g
4 L :

Ann An

an -A ~n

Courtesy from Dr. Amakasu (Tokyo University of Marine Scienceand Technology)
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Pacific Arctic Group Meeting
09:00-18:00 on October 18, 2013

PAG related observational plan in 2014 & o cheon, Repubic of Kores

1) Japanese Research vessel cruise
R/V Mirai Arctic cruise in September-October 2014

2) Participations in ice-breaker cruises
CCGS S. W. Laurier July cruse; Mooring recoveries and deployments

CCGS Louis S. St.- Laurant cruises;
Sea ice observation, hydrography & water sampling,
and mooring recoveries & deployments

IBRV Araon Arctic cruise;

CCGS Amundsen cruise (under discussion with Arctic Net);
Sea ice observation, hydrography & water sampling,
and mooring recoveries & deployments

3) Others
Ice thickness monitoring off Barrow, Alaska
XCTD observation in the Arctic Ocean and so on. ..



Pacific Arctic Group Meeting
09:00-18:00 on April 14, 2013

PAG related observational activities in 2014 @ Polonia House

Krakow, Poland

R/V Mirai Arctic cruise in September-October 2014

Leading to a better understanding of the uncertainty of the Arctic atmospheric circulation
-> Fixed point observation for 3 weeks

Intensive observation of radiosonde

under international collaborations ) )
Objectives:

Arctic Research Collaboration for Radiosonde
Observing System Experlment (ARCROSE) 1) Leading to a better understanding

rrrrr

' ArcticRose Stations . | of the uncertainty of the Arctic
atmospheric circulation.

Ny lesung 2) Understanding the impact of
Alert { atmospheric events on the ocean
Bolsheyikiisiand | stratification and ecosystem in the

sea ice reduction region of the Arctic
s | Ocean

Bannow

AAAAA . L.

Assimilation of radiosonde data from polar
regions could improve the reconstruction of

atmospheric circulation in the mid-latitudes. Courtesy from Dr. Inoue (NIPR/JAMSTEC)



Pacific Arctic Group Meeting
09:00-18:00 on April 14, 2013

PAG related observational activities in 2014 @ Polonia House

1001

120° 1

: - . N . .
140" JAMSTEC/JAXA 160° 180" -160° 6440°

Krakow, Poland

CCGS Amundsen cruise in 2014 (under discussion with Arctic Net)

January 2013; Japan-Canada Arctic Research Workshop (Tokyo, JAPAN)
Japan-Canada Joint Committee on S&T Cooperation (Tokyo, JAPAN)
* At that time, we first had a discussion with “Arctic Net”.
October 2013; Discussion on JAMSTEC & Arctic Net collaboration plan
on the Arctic Ocean Research in 2014 and future @ Quebec, CANADA
AMSR2 Sealce + SST (

Descending)for 2013.09.12

Sediment trap g

- (Left)
. _mo /|  CCGSAmundsen and
Bafrow canyon mooring - Canada| Seaice concentration &
b sea surface temperature
Alaska on September 12, 2013,
Seatce W-f‘%f“‘ﬂ observed by satellite
0O 25 s 75 100 210123 4586F) 60° (AMSR-Z )

Courtesy from Dr. Hori (JAMSTEC)



Pacific Arctic Group Meeting
09:00-18:00 on October 18, 2013

PAG related observational plan in 2014 & o cheon, Repubic of Kores

1) Japanese Research vessel cruise
R/V Mirai Arctic cruise in September-October 2014

2) Participations in ice-breaker cruises
CCGS S. W. Laurier July cruse; Mooring recoveries and deployments

CCGS Louis S. St.- Laurant cruises;
Sea ice observation, hydrography & water sampling,
and mooring recoveries & deployments

IBRV Araon Arctic cruise;

CCGS Amundsen cruise (under discussion with Arctic Net);
Sea ice observation, hydrography & water sampling,
and mooring recoveries & deployments

3) Others
Ice thickness monitoring off Barrow, Alaska
XCTD observation in the Arctic Ocean and so on. ..
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Ecosystem Observations in Barrow Canyon:
A Focus for the International Distributed Biological Observatory (DBO)

Temperature & Clouds
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Ocean SJapan Agency for Marine-Earth Science and Technology (JAMSTEC), Yokosuka, Japan
SNOAASFisheries, Office of Science & Technology, Seattle, WA, USA
"Institute of Ocean Sciences, Dept. Fisheries and Oceans, Sidney, BC. Canada

SEA ICE & OCEAN

Sea Ice

MARINE ECOSYSTEMS

Seabirds

Primary Productivity & Nutrients
Barrow Canyon Ecosystem

Fish & Fisheries

Marine Mammals

Benthos

November 11, 2012

Highlights

- Since 1980, sea ice persistence in the Barrow Canyon (BC) region of the Distributed Biological Observatory
(DBO) has declined by ~3 days per year.

« Heat flux during the 2010 DBO BC section was 3 times higher compared to that in 1993; heat flux was particularly
high in the Alaska Coastal Water. The ACW was warmer in July 2011 than July 2010, suggesting a continued
warming trend.

- Zooplankton and benthic species composition vary by water mass type in BC; total zooplankton abundance was
greater in 2011 than in 2010.

TERRESTRIAL ECOSYSTEMS

Waders (Shorebirds)
Vegetation
Lemmings
Arctic Fox

Caribou & Reindeer )
Introduction
TERRESTRIAL CRYOSPHERE

The Chukchi Sea continental shelf in the Pacific Arctic region (Fig 3.5) is influenced by the northward transport of
nutrient-rich Pacific water via the Bering Strait (see the Ocean essay for more information about Pacific Water flow
through the Bering Strait), which supports areas of high water column and benthic production on the southeast and
northeast portions of the shelf (citations in Grebmeier, 2012). Dramatic, broad temporal and spatial variation in
chlorophyll biomass in the Chukchi Sea has coincided with seasonal sea ice retreat and increases in seawater
temperatures. One of the key uncertainties in this region is how the marine ecosystem will respond to seasonal shifts in
the timing of sea ice retreat and/or delays in fall sea ice formation.

Snow

Glaciers & Ice Caps
Greenland Ice Sheet

Permafrost

The Distributed Biological Observatory (DBO; Fig. 3.5) is being developed by an international consortium of scientists in
the Pacific Arctic as a change detection array to systematically track the broad biological response to sea ice retreat and
associated environmental change that is occurring (Grebmeier et al., 2010). The DBO relies on coordinated,
international sampling by a network of ships from Canada, China, Korea, Japan, Russia and the United States. Specific
high productivity locations in the Bering and Chukchi seas are sampled on a repeated basis as research vessels transit
the Pacific sector of the Arctic. Additional measurements by satellite and moorings at the designated sites are providing
important time series data to develop an early detection system for biological and ecosystem response to climate
warming. The following report highlights specific findings at the DBO Barrow Canyon site (Fig. 3.5).
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Pacific Arctic Group Fall Meeting
) 09:00-18:00 on October 18, 2013
DBO PapPeEr (physical oceanography) [itoh et al., in preparation]

@ Korea Polar Research Institute
Incheon, Republic of Korea

6 occupnations of Barrow Canvon transect in 2010
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Pacific Arctic Group Fall Meeting
09:00-18:00 on October 18, 2013
@ Korea Polar Research Institute

DBO PapPeEr (physical oceanography) [itoh et al., in preparation] oo, Remebiie of Kores

6 occupations of Barrow Canyon transect in 2010
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