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Background & Objective

2012
2007

(Overland et al., 2016, ARC)
Land Surface Air TemperatureSea Ice Extent (%)

(http://nsidc.org/)

Chukchi Sea SST (MODIS-Aqua: 4km)Mean SST anomaly (NOAA OI)
(Timmermans, 2016, ARC) (http://oceandata.sci.gsfc.nasa.gov/)

Under such an environmental change in western Arctic Ocean, we would 
like to understand water mass distribution and its variability in the Chukchi 
Borderland region (i.e., Chukchi Borderland, etc.)
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IB R/V ARAON Arctic Cruises (2016)

Moorings 
deployed in 2015

CTD

XCTD

Sea Ice Camp

DBO3

CTD: 34 stations
XCTD: 38 stations
Mooring recovery failed
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Results: T-S Diagram
(Water mass criteria based on Itoh et al., 2015; Gong & Pickart, 2015)

MW: Melt Water; CSW: Chukchi Summer Water; BSW: summer Bering Sea Water; 
RWW: remnant Winter Water; WW: newly ventilated Winter Water; AW: Atlantic Water

CSW

PSW

PWW

Colored dots: 2016 
mapped by longitude

Gray dots: other years
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Distribution of Summer Water (θmax)

Findings
1. Warm summer water tends to extend westward from Beaufort Sea 
2. Cold summer water tends to extend northward from the shelf  (toward MR, CP and NWR)
3. Eastward cold summer water tends to depress warm summer water showing temporal variation

2015

Lowered ADCP current vector does not mean a pathway of water mass.

2016

LADCP 
current vector

> -0.5 oC
< -0.5 oC
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Distribution of Winter Water (θmin)

Findings:

1. WW tends to extend to the MR, CP, and NWR similar to cold summer water
2. RWW exists in the Chukchi Borderland and seems to be depressed by WW in recent years

2015 2016

LADCP 
current vector

> -1.6 oC
< -1.6 oC

Lowered ADCP current vector does not mean a pathway of water mass.



7

Comparison (2012 vs. 2016)

PSW

SIC

Wind
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Anomaly correlation

- PSW & MW selected from the area 
of [170oW~160oW, 74oN~78oN]
- SIE calculated from the areas of 
central Arctic and Chukchi Sea 
- ECMWF wind (monthly) selected 
from the shelf areas of [150oE~160oW]

2011, 2012, 
2013, 2015

2010, 2014, 
2016

PSW Temp in Aug  
vs. SIE in Aug, Sep

MW Salinity in Aug  
vs. SIE in Aug, Sep

R2=0.95 R2=0.64

R2=0.62 PSW Temp in Aug    vs. 
cross-shelf Wind in Aug

southerly/
southwesterly

northerly/
northeasterly

Southerly/southwesterly
winds directly/indirectly in
tensify eastward/northeast
ward along-shelf currents
 appear to change a path
way of warm summer wate
r flowing from the Beaufort 
Sea 
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Further Discussion

Scientific Session:  

5. Arctic Ocean dynamics, transformations, and 
ecosystem response
(Zenit, 14:00~17:30 April 6th)

Poster Session I (17:30~19:00, April 5th)
P-211: “Behavior of water masses around 
the Chukchi Borderland, western Arctic Ocean”
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2017 ARAON Cruise Plan: Station Map

TUMSAT Mooring
(to be deployed in 2017)

Sea Ice Camp Sites

- Period: August 6 to 23, 
2017
- CTD stations: 35~40
- Current & Pressure-rec
ording Inverted Echo So
under (C-PIES): 2
- KOPRI mooring: 1~2
- TUMSAT mooring: 2~3
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Supplement
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Vertical Profiles

PSW

RWW

AW

(west)

(east)

Vertical profiles at selected CTD stations in 2014
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Depths of θmax and θmin



Moorings 
deployed in 2015

CTD

XCTD

Sea Ice Camp
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CTD/XCTD: Transects
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CP Observation (CTD-T, S) 

2015 2016

SML deepened, NSTM weakened, PSW weakened but thickened in 2016

33

31
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CBL Observation (CTD-T, S) – 77 N 

2015 2016

PSW weakened but thickened, its extension to the west weakened in 2016

33

31
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