
Interna'onal Icebreaker Research Opera'ons

Well	developed	but	increasing:	
•  Surveys		
•  Autonomous	deployments	

	
Developing	and	Future:	

•  Dri:ing	sta;ons	
•  Bases	for	survey	ac;vi;es	



Surveys	for	LOS,	minerals	
Spa4al	variability	in	proper4es	

Surveys and autonomous deployments
Kronprince	Haakon	(Norway)	
Xuelong	(China)	
Xuelong	II	(China)	
Aaron	(Korea)	
Polarstern	(German)	
Amundsen	(Canada)	
Oden	(Sweden)	
Federov		(Russian)	
	
Many	others.	
	

Survey	opera;ons	are	the	most	
developed	interna;onal	ac;vity,	
serving	to	project	na;onal	interest	

into	the	region	in	addi;on	to	science.	
	

Primarily	in	summer.	Increasingly	to	
high	la;tudes.	



Autonomous Deployments

•  Increasing	demand	to	fill	in	
situ	observing	arrays.	

•  Canadian	and	Danish	air	
deployments	really	filling	in	
networks		

• Air	deployment	will	not	be	
possible	for	many	types	of	
desired	observa;ons.	

•  Expect	increasing	demand	
for	grid-filling	in	high	Arc;c	



Dri=ing Camps

• N-ICE	2015	(6	months)	
• MOSAiC	(13	months)	
• Russian	“North	Pole”	camps	
• Chinese,	Korean,	Norwegian,	German,	Canadian	weeks	to	month	
camps.		

Process	understanding	and	predic4on	requires	long	term	process	studies	
Forward	Opera4ng	Base	Model		









Expedition	timeline	

Start:	20	September	2019	 End:	14	October2020	

Mid	December	
Makarov	

Mid	June	–	mid	Jluy	
2	x	Oden	

Mid	August	
Xuelong	or	
Xuelong	II	

Mid	February	
Makarov	

Mid	April	
Antonov	AN-74	
=>	Ice	runway	

Un;l	mid	Oct	
Fedorov	
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Example	Drift	Trajectory	
85N	/	120E	
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Dri>	Sta?s?cs	
Start	point:	85oN/105oE	

Thomas Krumpen 



Dri>	Sta?s?cs	
Start	point:	85oN/105oE	

Thomas Krumpen 

Dri:	into	Russian	waters	=	bad	



Dri>	Sta?s?cs	
Start	point:	85oN/105oE	

Thomas Krumpen 

Dri:	into	Russian	waters	=	bad	
Dri:	out	of	rescue		

range	=	bad	



Real estate zoning 
in the Central 

Arc'c 	

Ice	near	to	the	ship	is	a	scare	
resource	


