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Sea Ice Extent 

September 2007 September 2012 

u Sea ice extent in Sep 2007 and 
Sep 2012 (Richter-Menge et al., 
2008; Perovich et al., 2013).  

(Perovich et al., 2014) 

September monthly average trend is -13.7% 
decade-1 relative to the 1981-2010 average. 

u Sea ice extent anomalies (in %) 
relative to the average values 
(1981-2010) 

(The magenta lines indicate the median ice extents 
during the period 1979-2007) 

Summer min ice extent reached 4.3M km2 
in Sep 2007 and 3.41M km2 in Sep 2012. 
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Ocean Response 

u Time series of potential temperature and salinity in the region near the Northwind 
Ridge, the black hashed box (Yoshizawa et al., 2015) 

A Hovmöller diagram of depth-averaged potential 
temperature and salinity 

Thickness of the PSW layer, associated with the oceanic thermal condition affecting the 
overlying sea ice cover, increased from 2007 to 2009.   
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Climate Line Section 

u  ARAON will cover the region from the Chukchi Borderland to the Mendeleev Ridge. 

(NABOS-II map from http://research.iarc.uaf.edu/
NABOS2/) 
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IB R/V ARAON Arctic Cruises (2010~2014) 

2010 2011 2012 2013 2014 

CTD 38 18 44 16 32 

XCTD * 33 48 36 51 

Duration 07/20~08/10 08/02~08/16 08/04~09/06 08/24~09/01 08/01~08/23 
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What we observed 

-  Temperature, salinity, DO, fluorescence,  
    PAR, transmission, backscatter,  
    water velocity  
-  Primary production and new production,  
-  Phytoplankton composition,  
-  Chlorophyll-a and HPLC,  
-  Zooplankton composition and abundance 
-  Bacterial and virus biomass 
-  Micro-zooplankton biomass, composition,

 and grazing 
-  Nutrients, POC, PON, DOC, DON, DOP 
-  N2O gas, pCO2, DIC , pH, SS, TA 
-  Atmospheric components 

Items 

Equipment 
-  CTD, Lowered ADCP, XCTD 
-  Ocean Mooring System 
-  Bio/Geo/Chemical equipment 
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CTD/XCTD: θ-S Diagram (local area) 

2010 2011 2012 

2013 2014 

170W-160W 
74N-78N 
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CTD/XCTD: Anomaly of θ, S (local area) 

Diagram of θ-S averaged on  
the area (170oW~160oW, 74oN
~78oN) each year 

PSW PWW 

PSW 

PWW 

Potential temperature anomaly 
  PSW: negative in 2010, 2014 
  PWW: positive in 2013, 2014 
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CTD/XCTD: N-S transect 

2014 

2013 

2012 

2012 

2011 

2010 

Chukchi Plateau 
Northwind Ridge 

Background color: potential T 
Black contours: isohalines 



E-W transect 
2011 

2012 

2013 

2014 
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Background color: potential T 
Black contours: isohalines 10 
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2014	  ITP	  Deployments	  

70	  MIZ	  ITP-‐V	  (2013)	  
77-‐79	  MIZ	  ITP-‐Vs	  
80	  MIZ	  KOPRI	  ice	  camp	  ITP-‐V	  
81,	  82,	  87	  OUC	  Xuelong	  ITPs	  
84,	  85	  NSF	  Louis	  ITPs	  	  
86	  NSF	  Araon	  ITP	  
	  

Photos by Craig Lee 12 
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ITPs Deployed on MIZ Sea Ice Camp 2014   

Data available at: http://www.whoi.edu/itp/data/ 
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Autonomous Ocean Flux Buoy (AOFB)  
AOFB program is being conducted to monitor and better understand the delicate balance 
between the upper ocean, sea ice cover, and incoming solar radiation.  

Detailed information available at: http://www.oc.nps.edu/~stanton/fluxbuoy/ 
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2015 ARAON Cruise Plan: Station Map 

Sea Ice 
Camp 

DBO3 

u  Period 
Leg 1: August 1 - 22, 2015 
Nome to Barrow 

u  Chief Scientist 
Dr. EunJin Yang 

u  Nations 
Korea, Japan, China, UK, France,

 Spain, and US 

u  Research fields 
Hydrographic survey 
Sea ice physics 
Sea ice biogeochemistry 
Microbes & plankton ecology 
Marine chemistry 
Remote sensing 
Atmospheric observation 
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2015 ARAON Cruise Plan: Ocean Mooring 
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Sea Ice Works 

Detailed information available at: http://www.iaoos-equipex.upmc.fr/en/index.html 



Questions or Comments? 
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Satellite 
Icebreaker 

MUV 

AUV 

CTD/LADCP 
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Thank you! 

UUV 


