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This	research	investigated	the	potential	use	and	application	of	radar,	satellite,	and	other	tracking	data	
for	 sea	 ice	and	weather	conditions	 in	maritime-related	Search	and	Research	 (SAR)	operations	 in	 the	
Arctic.	 Specifically,	 this	 study	 analyzed	 a	 SAR	 event	 for	 a	 missing	 small	 vessel	 due	 into	 Utqiaġvik	
(formerly,	 Barrow),	 Alaska	 in	 July	 2017.	 	 This	 study	 feeds	 into	 the	Arctic	 Domain	Awareness	 Center	
(ADAC)	 funded	 project	 -	 Developing	 sea	 ice	 and	 weather	 forecasting	 tools	 to	 improve	 situational	
awareness	and	crisis	 response	 in	 the	Arctic	 -	which	seeks	 to	create	a	prototype	sea	 ice	and	weather	
forecasting	module	for	hazard	planning	in	Utqiaġvik.	
	
An	archival	analysis		of	email	communications	regarding	the	SAR	event	and	the	U.S.	Coast	Guard	(USCG)	
case	file)	was	conducted,	in	addition	to	semi-structured	interviews	(n=17)	with	relevant	stakeholders	to	
understand	how	this	SAR	event	unfolded,	the	different	types	of	information	that	were	used	during	the	
SAR	event,	and	challenges	to	data	accessibility	and	availability	in	the	Arctic.		This	research	found	that	
data	 availability	 and	 accessibility,	 particularly	 in	 low	 bandwidth	 and	 further	 offshore	 areas,	 are	
challenges	 to	 data	 uptake	 during	 a	 SAR	 event.	 Nonetheless,	 this	 specific	 SAR	 incident	 helped	 to	
illuminate	there	is	a	breadth	of	tools	that	can	be	applied	and	used	in	a	SAR	context	-	traditional	and	
knowledge,	 modeling	 data,	 and	 USCG	 operational	 data.	 	 Specifically,	 modeling	 data	 from	 tools	
developed	by	the	Arctic	Domain	Awareness	Center	(ADAC),	the	University	of	Alaska	Fairbanks	(UAF)	and	
other	 research	 institutions	 was	 generated	 during	 this	 event	 to	 help	 support	 the	 local	 SAR	 effort.	
However,	a	level	of	pre-	or	post-processing	was	necessary	in	many	cases,	which	can	be	a	challenge	for	
when	data	is	needed	immediately.			
	
This	research	holds	implications	for	future	use	and	uptake	of	modeling	data	in	local	SAR	operations	in	
Utqiaġvik	 specifically	 and	 potentially	 across	 Arctic	 Alaska.	 	 Given	 that	 local	 SAR	 operators	 are	
predominantly	the	first	line	of	response	to	maritime	emergencies	in	the	North	Slope,	the	ability	to	share	
and	 provide	 a	 set	 of	 resources	 to	 support	 SAR	 operators	 can	 be	 beneficial,	 particularly	 in	 a	 rapidly	
changing	Arctic.	A	more	targeted	and	systematic	way	to	utilize	and	draw	upon	scientific	research	for	SAR	
operations	can	potentially	support	the	local	SAR	community,	especially	when	immediate	information	is	
necessary.	 	 In	 particular,	 leveraging	 different	 products	 to	 validate,	 interpolate,	 and	 extrapolate	
information	against	one	another,	can	help	create	more	comprehensive	situational	awareness,	especially	
for	further	offshore	SAR	events.	Further	research	is	therefore	necessary	to	see	how	such	information	
can	be	adapted	to	be	SAR-ready,	to	help	maximize	time.	Lastly,	further	research	to	understand	different	
SAR	contexts	can	be	of	use	to	help	identify	which	information	resources	could	be	useful	and	for	what	
purpose.	A	review	of	other	SAR	events	is	one	potential	way	to	expand	understanding	of	SAR	information	
needs,	helping	to	support	the	development	and	refinement	of	SAR-relevant	information	products.	
	

EXECUTIVE 
SUMMARY 
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Weather	and	sea	ice	are	major	hazards	for	Arctic	marine	operators	and	responders	(Bridges	
2017).	 This	 is	 especially	 the	 case	 for	 the	 waters	 surrounding	 Utqiaġvik	 (formerly	 Barrow),	
Alaska,	 where	 ice	 pressure,	 landfast	 ice	 detachment	 (break-out)	 and	 sea	 ice	 convergence	
events	have	led	to	several	maritime	hazards	(Eicken	et	al.	2018;	see	Figure	1).		These	types	of	
sea	ice	events	can	pose	significant	hazards	to	maritime	operators,	particularly	small	vessels.	
Search,	rescue,	and	response	to	these	events	can	also	be	challenging,	depending	on	weather	
and	maritime	conditions.	 Improving	Arctic	marine	situational	awareness	is	a	key	priority	for	
subsistence	 hunters,	 local	 search	 and	 rescue,	 and	 the	 USCG	 (USCG,	 2015).	 One	 potential	
approach	to	meet	this	demand	 is	researching	how	we	can	 improve	science	and	technology	
tools	used	in	the	Arctic,	to	better	address	situational	awareness	challenges	(ADAC,	2018).	
	

Figure	1.	Sea	ice	convergence	and	breakout	events	in	Utqiaġvik	between	September	2006	and	September	2017.	
An	analysis	of	University	of	Alaska	Fairbanks	(UAF)	Utqiaġvik	Sea	Ice	Radar	data	found	245	sea	ice	convergence	

events	and	147	landfast	ice	break-out	events	during	this	time	period	(Kettle	et	al.	2018).		
	

At	~2:30am	on	July	19,	2017,	a	14-foot	open	egg	top	shell	boat,	powered	by	a	90-horse	power	
Yamaha	motor,	went	dead	in	the	water	approximately	10	miles	North	of	Point	Barrow,	Alaska	
among	a	drift	 ice	pack.	The	boat	had	on	board	1	adult	and	4	children	under	the	age	of	13.	
Volunteers,	 the	North	Slope	Borough	Search	and	Rescue	 team,	and	 the	USCG	conducted	a	
search	 to	 find	 the	 missing	 vessel	 and	 persons.	 Their	 efforts	 were	 supported	 by	 several	
university	 scientists	 who	 helped	 determine	 the	 vessel’s	 drift	 from	 its	 point	 of	 last	 known	
location.	All	5	persons	aboard	were	safely	found	at	12:00am	July	20,	2017.		
	
The	 combination	 of	 local	 knowledge,	 USCG	 support,	 and	 information	 from	 the	 academic	
community	 in	 this	 SAR	 event	 presented	 an	 opportunity	 to	 understand	 the	 challenges	 and	
lessons	 learned	 regarding	 information	 use	 in	 SAR	 in	 the	 Arctic.	 This	 project	 sought	 to	
understand	the	various	data	and	resources	used	during	the	July	19,	2017	Search	and	Rescue	
(SAR)	event,	in	order	to	help	further	understanding	on	SAR	needs	in	the	Arctic.		
	

	
	

		

BACKGROUND 
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Two	steps	were	used	to	achieve	the	research	objectives:	
1. archival	analysis	of	the	SAR	communication	email	threads	and	official	case	files	associated	with	

the	SAR	event		
2. interviews	with	individuals	involved	in	the	SAR	event		

	
Step	1:	Archival	analysis	
Two	datasets	were	analyzed	in	the	archival	analysis.	First,	e-mail	communication	among	16	individuals	
involved	 in	 the	SAR	response	was	 identified	and	analyzed.	Email	 communication	 regarding	 the	SAR	
event	was	initiated	by	an	Arctic	researcher,	Dr.	Craig	Tweedie	from	the	University	of	Texas	El	Paso,	who	
reached	out	to	a	number	of	different	Arctic	researchers	for	support	in	estimating	the	location	of	the	
missing	vessel	based	off	potential	drift.		The	review	of	the	email	communication	was	used	to	identify	
the	data	products	that	were	shared	regarding	the	SAR	event,	create	a	preliminary	timeline	of	events	
and	identify	potential	interviewees	(Step	2).	Second,	the	USCG	case	file	was	analyzed	(MISLE	reference	
number:	1089697)	to	further	support	the	reconstruction	of	the	timeline	of	events	as	well	as	provide	
information	on	the	USCG’s	role	in	the	SAR	event.	
	
Step	2:	Stakeholder	interviews	
A	semi-structured	interview	protocol	was	utilized	during	the	interviews	to	reconstruct	what	happened	
during	the	SAR	event,	 identify	the	types	of	data	provided	to	the	SAR	team,	discuss	the	type	of	data	
used	in	the	SAR	event	and	identify	the	enabling	factors	and	challenges	to	data	sharing	and	uptake	in	a	
SAR	context.	Interview	participants	(n	=	17,	100%	response	rate)	spanned	different	stakeholder	groups,	
including	 Arctic	 researchers,	 North	 Slope	 Borough	 employees,	 subsistence	 hunters,	 maritime	
commercial	operators,	and	the	USCG	(Figure	2).	Prior	to	conducting	interviews,	 Institutional	Review	
Board	approval	was	obtained	for	research	with	human	subjects.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	2.	Primary	interviewee	stakeholder	group,	self-identified	(n	=	17).	

METHODOLOGY 
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Summary	timeline	of	SAR	incident	
	
A	number	of	pivotal	events	took	place	during	this	SAR	incident,	each	playing	a	role	in	ultimately	finding	
the	missing	vessel	(Figure	3).	The	vessel	went	dead	in	the	water	around	2:30am	on	July	19	and	the	
search	began	early	the	next	morning	when	the	missing	gentleman	did	not	show	up	for	work.	A	team	of	
local	SAR	went	out	to	the	last	known	location	area	to	begin	the	search.	The	USCG	was	notified	in	the	
late	afternoon	and	they	deployed	an	aerial	search	to	help	search	for	the	missing	vessel.	However,	a	
heavy	 fog	 as	 well	 as	 some	 technical	 malfunctions	made	 an	 aerial	 search	 challenging.	 In	 the	 early	
evening,	 Dr.	 Craig	 Tweedie,	 a	 university	 researcher	 from	 University	 of	 Texas	 El	 Paso	 who	 was	
conducting	 research	 at	 the	 time	 in	Utqiaġvik,	 sent	 out	 an	 email	 to	 other	 university,	 Arctic-focused	
researchers	requesting	their	help	in	estimating	the	potential	drift	of	the	missing	vessel	based	off	the	
point	of	 last	 known	 location.	 Shortly	 thereafter,	 the	missing	vessel	was	able	 to	get	 in	 contact	with	
another	boat	via	VHF	radio,	and	was	able	to	provide	an	approximate	location.	Estimated	locations	from	
the	university	community	were	sent	throughout	the	evening	and	shared	with	the	local	SAR	team.	The	
missing	vessel	was	ultimately	found	around	midnight	on	July	20,	when	a	re-fuel	vessel	for	the	SAR	boats	
passed	the	missing	vessel	on	its	way	to	the	local	SAR	team.	
	
	
	
	
	
	
	
Identified	weather	and	ocean	current	information	for	locating	the	missing	vessel	
A	variety	of	information—traditional	and	local	knowledge,	scientific	information,	and	operational	SAR	
information—was	provided	during	this	event	to	SAR	operators	to	help	locate	the	missing	vessel	(Table	
1).		Traditional	knowledge	of	local	wind	and	ocean	conditions	helped	identify	the	initial	search	radius	
for	the	volunteer	and	North	Slope	Borough	SAR	effort	that	began	the	morning	of	July	19.	Information	
from	windy.com	(a	wind	and	weather	forecast	application)	was	also	used	by	the	local	SAR	team	to	help	
determine	wind	direction.	Furthermore,	information	from	modeling	tools	were	provided	to	the	local	
SAR	team	over	the	course	of	the	SAR	event,	once	the	group	of	Arctic	researchers	was	notified	of	the	
incident.	The	USCG	Search	and	Rescue	Optimal	Planning	System	(SAROPS)	was	also	used	to	plan	USCG’s	
SAR	response	to	identify	a	potential	search	area	for	the	USCG	aerial	search	campaign	that	was	deployed	
as	part	of	the	SAR	event.	
	

FINDINGS 

Figure	3.	Summary	of	main	events	during	July	19	2017	SAR	event,	as	identified	from	archival	and	interview	analysis.	
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Figure	4	shows	the	plotted	location	estimates	provided	by	HIMOAS,	the	Chukchi	Sea	Surface	Current	
HF	Radar,	and	the	ice-tracking	drifters.	Each	of	these	models	used	the	point	of	last	known	location	to	
estimate	the	potential	drift	of	the	missing	vessel.	Based	off	how	the	crow	flies,	the	estimates	from	the	
Chukchi	Sea	Surface	Current	HF	Radar	group	were	in	closest	proximity	(23	nautical	miles)	to	where	the	
missing	vessel	was	retrieved.	Though	the	surface	velocity	data	from	the	HIOMAS	model	was	only	24	
nautical	miles	 from	where	 the	missing	 vessel	was	 retrieved,	 the	 estimate	was	more	 southward	 in	
comparison	to	the	data	from	the	Chukchi	Sea	Surface	Current	HF	Radar	group.	It	is	important	to	note	
that	the	information	from	the	ice-tracking	drifter	was	provided	less	as	a	means	to	locate	the	missing	
vessel	but	 rather	 to	gauge	surface	current	speed	and	wind	direction,	 to	help	approximate	 in	which	
direction,	 and	 how	 far	 (based	 off	 current	 speed),	 the	 missing	 vessel	 could	 have	 moved.	 Further,	
differences	 in	 the	 location	 estimates	 are	 due	 less	 to	 a	 lack	 of	model	 accuracy	 and	more	 on	what	
variables	a	model	is	modelling.	However,	taken	together,	they	provide	a	potential	search	radius.		
	

Table	1.	Weather-	and	sea	ice-related	information	generated	for	July	19	2017	SAR	effort.	

FINDINGS (CONT.) 
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Figure	4.	Plot	of	location	predictions	provided	by	university	researchers	during	SAR	event,	
against	point	of	last	known	location	for	the	missing	vessel	as	well	as	its	retrieval	location.	

FINDINGS (CONT.) 
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Challenges	of	data	accessibility	and	availability	in	SAR	in	the	Arctic	
Data	availability	and	accessibility	are	challenges	in	and	around	Utqiaġvik.	Although	there	is	a	breadth	
of	potential	data	sources	that	can	be	applied	in	a	SAR	context,	many	such	resources	are	not	known	to	
SAR	 operators.	Most	 of	 the	 university-developed	 tools	 identified	 in	 this	 study	 were	 created	 for	 a	
specific	purpose	other	than	SAR	and	had	little	to	no	interaction	with	the	SAR	community	prior	to	this	
event.	Additionally,	potentially	useful	tools	that	could	be	applied	in	a	SAR	context	often	require	pre-	or	
post-processing	analysis	to	adapt	tools	for	SAR	needs,	which	holds	implications	for	how	quickly	these	
tools	can	be	applied	in	SAR	cases.	
	
Data	availability	and	accessibility	are	 further	complicated	by	 limited	 Internet	connection,	especially	
when	vessels	are	out	in	open	water,	where	there	is	low	/	no	bandwidth.	Data	availability	is	also	limited	
for	further	offshore	areas,	particularly	beyond	the	scope	of	the	identified	radars	and	trackers	in	this	
study.	Further,	some	in-water	data	products	also	may	not	be	available	in	the	wintertime	when	there	is	
ice	 present	 and	 all	 data	 products	 can	 be	 subject	 to	 data	 outages	 due	 to	 weather	 and	 inclement	
conditions.		
	
Recommendations	
A	single	resource	is	not	likely	to	meet	the	needs	of	all	SAR	operators	in	a	rapidly	changing	Arctic	given	
the	challenges	of	data	availability,	internet	connectivity,	and	diverse	decision	contexts	and	information	
needs.	However,	access	to	a	suite	of	resources	–	including	traditional	and	local	knowledge,	scientific	
information,	as	well	as	operational	resources	–	can	help	overcome	these	challenges	and	can	potentially	
better	 serve	 SAR	 needs.	 In	 particular,	 leveraging	 different	 products	 to	 validate,	 interpolate,	 and	
extrapolate	 information	 against	 one	 another,	 can	 help	 create	 more	 comprehensive	 situational	
awareness,	especially	for	further	offshore	SAR	events.	

Furthermore,	a	more	targeted	and	systematic	way	to	utilize	and	draw	upon	scientific	research	for	SAR	
operations	can	potentially	support	the	local	SAR	community,	especially	when	immediate	information	
is	necessary.	Future	SAR	efforts	can	therefore	potentially	benefit	from	a	more	streamlined	process	of	
data	sharing	and	engagement,	 in	order	 to	maximize	 time.	A	“code-red”	email	 listserv	could	be	one	
option	as	well	as	reviewing	and	preparing	a	few	resources	to	be	“SAR	ready,”	should	they	need	to	be	
utilized	in	a	SAR	effort.	Data	products	were	used	in	ways	that	they	were	not	designed	to	during	this	
SAR	effort.	Yet,	they	were	adapted	to	meet	the	demand.	Optimizing	some	of	these	products	for	future	
use	could	be	a	highly	applicable	and	useful	contribution	to	further	improving	SAR	responses	moving	
forward.	

	
	
	
	
	
	

DISCUSSION 
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Potential	next	steps	
Overcoming	challenges	to	data	availability	and	accessibility	for	SAR	in	the	Arctic	also	requires	a	better	
understanding	of	decision	contexts,	such	as	how	to	best	estimate	drift	of	missing	vessels	 in	 further	
offshore	areas.	 Such	 information	provides	 insight	 into	how	existing	products	may	be	optimized	 for	
future	 SAR	applications.	 This	 could	 also	potentially	 be	part	of	 a	broader	 review	of	ADAC	 tools	 and	
resources,	regarding	whether	and	how	they	could	support	future	SAR	operations	and	needs.	Further,	
although	the	analysis	of	a	single	SAR	event	revealed	data	accessibility	and	availability	are	challenges	in	
utilizing	data	products	 in	a	SAR	response,	a	more	comprehensive	analysis	of	past	SAR	events	 in	the	
Arctic	would	help	provide	recommendations	regarding	how	to	effectively	 integrate	non-operational	
data	products	into	a	SAR	response.	For	example,	analysis	of	USCG	D17	SAR	records	would	help	improve	
our	understanding	of	a	SAR	response,	whether	there	have	been	any	changes	to	SAR	data	needs	over	
time,	and	help	to	document	lessons	learned	and	best	practices	for	application	in	future	SAR	responses.	
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