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60 m 

thermistors: ± 0.1°C 
2.5, 5, 7.5, 10, 

15, 20, 25, 
30, 35, 40, 

50, 60 m depth
pressure: ± 1 dbar 

20, 40 m, 60 m depth

SST 
salt switch 

The UpTempO buoy 

Deploy: 

In ice or water by ship, ice camp, air

Upper Temperature of the polar Oceans 
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2015	
New:	25	m	for	shelves	
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2015	

Year	Day	

thermocline	

warm 
surface 

Also:		
•  4	m	salinity	~	31.5	
•  Surface	winds	

Sensor	
string	
loss	

New:	25	m	for	shelves	
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upward-looking	camera	

Licor	PAR	

Ballast,	Pressure	sensor	

SatlanIc	OCR	412,	443,	555nm	
Wetlabs	ECO,	Chl,	FDOM,	bb532	
Thermistor	

LICOR	PAR	
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Thermistors	

ECO	
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UpTempO	+	bioOp.cs:	
The	"WARM"	buoy	

V. Hill, B. Light, M. Steele 

WArming & 
irRadiance Measurements 

Also:	
•  50	m	string	for	basins	
	
Future:	
•  3	x	CT	!	S	for	straIficaIon	
•  Incoming	PAR	sensor	
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V. Hill, B. Light, M. Steele 

WArming & 
irRadiance Measurements 

2014	

upward-looking	camera	

Licor	PAR	

Ballast,	Pressure	sensor	

SatlanIc	OCR	412,	443,	555nm	
Wetlabs	ECO,	Chl,	FDOM,	bb532	
Thermistor	
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OCR	
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warming	~	solar	+	advecGon	

T								~		PAR		+				residual	

Heat	budget:	
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V. Hill, B. Light, M. Steele 

WArming & 
irRadiance Measurements 

2014	
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Alaska Russia 

Canada 

Daily ice edge 
2012	

Mar 13 – Sep 23 

Ice Retreat ç Ocean Warming 
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Alaska Russia 

Canada 

Daily ice edge 
2012	

Mar 13 – Sep 23 

Ice Retreat ç Ocean Warming 

Fast Slow 
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"Ice edge loitering" 
Steele & Ermold, JGR (December, 2015) 

Alaska Russia 

Canada 

Daily ice edge 
2012	

Mar 13 – Sep 23 

Ice Retreat ç Ocean Warming 
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"Ice edge loitering" 
Steele & Ermold, JGR (December, 2015) 

Alaska Russia 

Canada 

Daily ice edge 
2012	

Mar 13 – Sep 23 

SST (°C) 

ice conc. 
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2012	
July 8 

Ice Retreat ç Ocean Warming 
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"Ice edge loitering" 
Steele & Ermold, JGR (December, 2015) 

Alaska Russia 

Canada 

Daily ice edge 
2012	

Mar 13 – Sep 23 

SST (°C) 

ice conc. 

 -2          -1           0           1     2    3    4     5    

0.2    0.3     0.4    0.5    0.75 

2012	
July 8 

Explanation? 

Off-ice winds + 
warm SSTs 

Ice Retreat ç Ocean Warming 

Fast Slow 

~	4-10	day	Gme	scale	
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Keck,	Wassmann,	Strand,	Forest	
(1993,	2003)	

" A	slow	seasonal	progression	 	
	

+	
	

~	Weekly	“reset”	from:		
	

(i) 	Highly	stra.fied	loitering	MIZ	
	

to:	
	

(ii)	Less	stra.fied,	mixed	MIZ	
retreaIng	rapidly	northward	

	

Ice	edge	ecosystem	Gme	scales:	
A proposal 
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DBO	Loitering 

2011	 2012	

2013	

Alaska	 Russia	 Alaska	 Russia	

Alaska	 Russia	
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Alaska	
Russia	

Loitering	Frequency	(1989-2013)	

Isobaths:	
25,	50,	75,	100,	

500,	1000,	2000	m		

DBO	
secGon	4	


