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Abstract 

The demand for search and rescue (SAR) interventions in Inuit Nunangat has risen considerably 

over the past decade. Yet, the effectiveness of Inuit Nunangat SAR faces serious challenges: a 

vast geography with SAR resources located in the South; limited training and supplies for Inuit; 

lack of integration of Inuit Knowledge into SAR processes; and a rapidly changing climate and 

environment. Given the increasing demand for SAR services in Inuit Nunangat, using a scoping 

review methodology, this research identified, analyzed, and reported on the nature, range, and 

extent of literature on Inuit Nunangat SAR operations in the published literature. Of the 2,728 

articles identified, 40 were analyzed. Key findings included: the integration of Inuit land safety 

knowledge in SAR operations is limited, yet essential; further resources to expand and enhance 

Inuit Nunangat SAR processes and effectiveness is a priority within a changing climate; and 

Inuit-led research to enhance SAR is recommended.   

Keywords: Inuit; Inuit Nunangat; Arctic; search and rescue; SAR; scoping review; Inuit 

Knowledge; Inuit land safety knowledge; Inuit self-determination; disaster and emergency 

management; DEM 
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Positionality Statement 

 

This thesis examines what we know, don’t know, and need to know about search and 

rescue (SAR) in Inuit Nunangat. While I am neither Inuit nor Indigenous, I chose this topic for a 

number of reasons: I grew up in a community in Northern Newfoundland, and I work, 

professionally, as a Royal Canadian Air Force (RCAF) officer and have been stationed all over 

the Circumpolar North.  

My family on my father’s side is of European descent and settled at St. Anthony located 

on the northern tip of Newfoundland, the island portion of the Canadian province of 

Newfoundland and Labrador, and at Red Bay, located on the South coast of Labrador. My 

mother immigrated from England to Canada in the 1960s eventually arriving in St. Anthony. I 

grew up in St. Anthony, surrounded by subarctic geography, climate, flora, and fauna. St. 

Anthony also boasts some of the highest annual snowfall in North America and is famously 

known as “Iceberg Alley” and is frequented in the spring and early summer by both tourists and 

polar bears alike.  

Like many other rural and remote communities in the North, a significant number of 

northern Newfoundland residents continue to depend on community connections, engage in 

subsistence type activities, and maintain essential knowledge relevant to outdoor living (i.e. land, 

sea, ice). As a resident of this region, I regularly partook in food gathering activities such as 

hunting, fishing, berry picking, and cultivating a family garden, as well as harvesting wood as a 

source of home heating and construction materials. Land and ice travel via snowmobile and all-

terrain vehicle (ATVs) for hunting, fishing, and recreation were common including travelling to 

and from school, the cabin, and other community events. Growing up in the community it was a 

rite of passage and an expectation to acquire basic outdoor skills such as lighting fires, 
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constructing shelters, and repairing equipment such as snowmobiles and chain saws. Community 

relations were established on trust and people generally did not feel a need to lock their homes; it 

was not uncommon to find that in your absence someone had stopped by to borrow or drop off a 

needed item of food, clothing, or perhaps a tool or some other piece of equipment. 

Over the years, my family has a maintained a proud history of service to residents in 

northern Newfoundland and coastal Labrador that instilled in me the desire to also be of service. 

My great-grandfather, Captain William Henry Simms, affectionately known as “Captain Will”, 

served as the hospital ship’s captain for the world-famous Grenfell Mission, ferrying doctors, 

nurses, and patients between the remote communities and the hospital in St. Anthony. Captain 

Will’s brother, Private George Percival Simms, was a member of the Royal Newfoundland 

Regiment, killed in action serving Newfoundland and Labrador on July 1, 1916 during the battle 

of Beaumont Hamel; he was 25 years old. During his travels to Labrador, Captain Will met his 

bride, Annie Babstock, of Red Bay, Labrador and one of their children, my great-uncle, 

Archibald James Simms, succumbed to tuberculosis at the age of 20 while serving as a coastal 

Labrador teacher. My Grandmother, Cordelia Simms’ brother Reverend George Leander Gillard, 

was a Navy chaplain during the Second Great War and, at one point, was on the beaches of 

Normandy during D-Day operations providing Christian comfort to the injured and dying. My 

grandfather, Charles Henry Simms, was in the Merchant Marine during the Second Great War 

providing valuable escort to Canadian convoys crossing the Atlantic for Europe. My father, 

Kevin Leander Simms, served as an educator at the local community college and, after 

retirement, continued as a substitute teacher helping countless individuals achieve their 

educational dreams.    
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I graduated from high school around the time of the Newfoundland and Labrador cod 

fishery moratorium of the early 1990s. A lot of people in my province were impacted and I felt a 

strong inclination to help in any way that I could, so I obtained my Newfoundland and Labrador 

Outdoor Guide’s Licence followed by a Bachelor of Physical Education (BPE) degree, majoring 

in outdoor recreation, from the University of New Brunswick (UNB) in Fredericton. During the 

BPE program, I arranged a work term with Parks Canada at Gros Morne National Park in Rocky 

Harbour, Newfoundland and Labrador as the Winter Recreation Coordinator. Upon graduation, I 

was unable to find employment in Newfoundland and Labrador or anywhere in Atlantic Canada 

for that matter, so I made the decision to enrol in the RCAF thinking that I would never again 

have an opportunity to return to Newfoundland and Labrador and be of service.   

As a career RCAF officer, I readily volunteered for many assignments in Inuit Nunangat, 

and other similar locations, which, for most others, was not something to be desired; however, as 

far as I was concerned these were opportunities to return to familiar surroundings. I have lived 

and worked at: the RCAF base at Goose Bay, Labrador for three years; one year with the United 

States Air Force Space Command (USAFSPC) at Thule Air Base (AB), Greenland, located 750 

miles inside the Arctic Circle, experiencing, first-hand, the midnight sun and the polar night; and 

numerous short-term deployments to Iqaluit, Nunavut; Canadian Forces Station (CFS) Alert, 

Nunavut; and Yellowknife, Northwest Territories, including several operations staged out of 

Thule AB in support of critical Canadian Armed Forces (CAF) Arctic resupply missions. 

I first became aware of and interested in disaster and emergency management (DEM) as a 

potential career path while stationed at North American Aerospace Defence Command and 

United States Northern Command (NORAD-USNORTHCOM) Headquarters (HQ) in Colorado 

Springs, Colorado. I worked in the exercise and training branch and had the opportunity to assist 
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the Federal Emergency Management Agency (FEMA) Oakland, California office during its 

review of that state’s earthquake disaster response and recovery plan. I went on to complete 

FEMA’s Homeland Security Exercise and Evaluation Program (HSEEP) certification eventually 

planning and coordinating stakeholder training during the 12-month period leading up to the 

Vancouver 2010 Winter Olympics. 

The RCAF afforded me experience applicable to a Northern DEM setting such as: 

supervising airport operations; running remote camps; managing austere airfields; coordinating 

airlift; developing and implementing emergency response plans and procedures; activating and 

running command posts; directing base operation centers; developing, implementing, and 

managing airspace; and testing specialized equipment in support of SAR operations (e.g. 

hyperspectral imaging, unmanned aerial vehicles). I also completed certification as: On Scene 

Commander Emergency Response (OSCER); Flight Safety Aviation Accident Prevention and 

Investigation; Lessons Learned Program Officer; and Summary Investigation Officer. Finally, I 

have formalized training in first aid; weapons handling; and snowmobile, all-terrain vehicle, and 

small vessel operational safety. In 2017, as a result of these incredible experiences and training, I 

enrolled in the Master of Arts in Disaster and Emergency Management (MADEM) program 

offered by Royal Roads University (RRU) in Victoria, British Columbia with the intent of 

returning to the North to offer my services upon graduation.  

Working with the RCAF, a predominately southern Canadian agency, in conjunction with 

my Northern upbringing, has placed me on a privileged platform which has provided me with a 

unique perspective into two very different worlds and subsequent ways of thinking. Once I began 

my studies in DEM and began to investigate various Inuit Nunangat SAR challenges, it was 

evident in relevant literature that southern agencies tasked with administering Inuit Nunangat 
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SAR were rarely, if at all, relying upon Inuit land safety knowledge to enhance SAR operations; 

however, based on my unique perspective, as discussed above, I was in a position that allowed 

me to discern as to why this might possibly be the case. It was at this point that I decided that I 

wanted to dedicate my DEM thesis to finding out more about this phenomenon with the hopes of 

contributing to an eventual improvement of SAR delivery in Inuit Nunangat; therefore, I chose to 

study if and to what degree Inuit land safety knowledge was being integrated into Inuit Nunangat 

SAR. 
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Chapter 1: Introduction 

Principal Focus and Findings 

The principal focus of this thesis is the integration of Inuit Knowledge (IK) in support of 

Inuit Nunangat search and rescue (SAR) operations. A preliminary review of applicable 

literature indicated a limitation of studies dedicated specifically to the integration of IK into Inuit 

Nunangat SAR; therefore, a scoping review approach was chosen to conduct a “wide sweep” 

across a variety of literature types to facilitate initial identification and subsequent quantitative 

and qualitative assessment of topical information while determining gaps. Findings led to the 

generation of a working model of Inuit land safety knowledge integration pathways having 

potential to solve problems particular to Inuit Nunangat SAR. The model is premised on the 

initial identification of a legitimate SAR requirement (i.e. product, service, challenge) including 

its applicable SAR mandate (i.e. regional: inland; national: aeronautical, marine). The knowledge 

integration pathways, recognized as catalysts to achieving full knowledge integration, by means 

of SAR policies, procedures, and/or execution are then established. Knowledge integration 

pathways are further supported through the identification of knowledge integration qualifiers (i.e. 

prevention, preparedness, response, Inuit self-determination) and the primary users and 

recipients of SAR. 

 

Setting the Stage 

To set the stage for what is to come in this thesis, this chapter will first discuss the 

geographic, climatic, and cultural context of the Circumpolar North and Inuit Nunangat, 

highlighting peoples and places,  socio-political-economic circumstances, and the move towards 

self-governance and the establishment of comprehensive land claims settlements. Next, an 
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overview of the Inuit Nunangat SAR system including national and regional/territorial 

organizational structures, mandates, and inherent challenges will be provided. Then, the 

importance of first responders and the incorporation of local area knowledge in support of SAR 

operations will be discussed. After that, the purpose and objectives of this research will be 

introduced. Finally, Inuit land safety knowledge, a derivative of traditional IK and, most 

importantly, the central theme of this thesis, will be addressed.  

 

Circumpolar North 

The Circumpolar North (Figure 1.1) is comprised of the Northern regions and/or 

territories of the United States of America (USA), Canada, Denmark, Iceland, Norway, Sweden, 

Finland, and Russia (Cunsolo Willox et al., 2015; Young, Rawat, Dallman, Chatwood, & 

Bjerregaard, 2012). Characterized by the “midnight sun”/“polar night”, towering peaks and 

fjords, and glacial ice, the Circumpolar North encompasses often cold and harsh climates, a large 

geographic expanse, and range of vegetation and transition zones (e.g. boreal forests; taiga; 

tundra), is also known for an abundance of fish and wildlife (e.g. polar bear, caribou, musk ox, 

Arctic fox, seal, bowhead whales, narwhals, beluga, char, salmon, and trout) (Young et al., 

2012). Dating back some 40,000 years, the Circumpolar North has a profound, rich, and 

continuing history of adaptive, resilient, and vibrant Indigenous cultures frequently engaged in 

subsistence centric livelihoods dependent upon the lands and waters in the region (Cunsolo 

Willox et al., 2015; Young et al., 2012).  

 Indigenous Peoples across the Circumpolar North have been experiencing myriad socio-

political-economic impacts resulting from several generations of colonial oversight and 

accompanying policies of marginalization and assimilation (e.g. land dispossession, forced 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 3 

 

relocation, residential schools); the rapid onset and continuance of economic and social changes 

(e.g. changes pertaining to natural resources exploration and development and the movement to a 

wage economy), and pronounced changes in climate and environment (e.g. significant 

temperature rise and sea ice reduction) (Cunsolo Willox et al., 2015; Young et al., 2012). 

Relative to non-Indigenous persons living in the Circumpolar North and those living in more 

urbanized areas, the level of social, economic, and health disparities associated with these 

impacts, as experienced by Indigenous Peoples of the Circumpolar North, is often significant 

(Cunsolo Willox et al., 2015; Young et al., 2012).1   

For example, employment opportunities for Indigenous Peoples living in remote 

communities throughout the Circumpolar North are limited (Cunsolo Willox et al., 2015; Inuit 

Circumpolar Council [ICC], 2009a; Young et al., 2012). Educational rates of achievement (e.g. 

secondary, post-secondary) in the Circumpolar North are often lower when compared to the 

national average of the respective country (Cunsolo Willox et al., 2015; ICC, 2009a; Young et 

al., 2012). In addition, essential knowledge transference, including that of language, is threatened 

as a result of Elders and youth spending less time together engaged in traditional subsistence 

activities due to climate change and colonial legacies attributable to the residential school system 

(Cunsolo Willox et al., 2015; Young et al., 2012). Access to primary and prehospital healthcare 

services and resources, including access to mental health services, are limited, and in some cases 

nonexistent (Cunsolo Willox et al., 2015; ICC, 2009a; Young et al., 2012). Rates of injury, 

unintentional (e.g. accidents) and intentional (e.g. suicide, assaults); morbidity; and mortality 

 

 

1 Depending upon the socio-political-economic factor under consideration, the degree of disparity associated with 

the impact is sometimes less pronounced in Circumpolar nations with more developed and populated Arctic regions 

such as those of Norway, Sweden, Finland, and certain areas of Russia and is situation dependent (Young et al., 

2012).   
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(other than by means of injury) are also disproportionately high in the Circumpolar North 

(Cunsolo Willox et al., 2015; Young et al., 2012).  

 

Figure 1.1. Map of Circumpolar Regions. Used with permission of Springer-Verlag Berlin 

Heidelberg, from Examining Relationships Between Climate Change and Mental Health in the 

Circumpolar North, A. Cunsolo Willox, E. Stephenson, J. Allen, François Bourque, A. Drossos, 

S. Elgarøy, … L. Wexler, 2015, Regional Environmental Change, 15(1), p. 172. Copyright 2014. 

Permission conveyed through Copyright Clearance Center, Inc. 

 

The high cost of living in the Circumpolar North, including the high costs of store-bought 

food and supplies, in conjunction with income and employment disparities and subsequent 

reduction in subsistence activities due to climate change and associated costs (e.g. ammunition, 
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boats, snowmobiles, ATVs, rifles), is exacerbating situations of food insecurity in an alarming 

number of Indigenous households (Cunsolo Willox et al., 2015; ICC, 2009a; Young et al., 2012). 

Furthermore, a substantial number of Circumpolar Indigenous families are subject to substandard 

housing and living conditions such as overcrowding and lack of access to safe and adequate 

drinking water (Cunsolo Willox et al., 2015; ICC, 2009a; Young et al., 2012). Infrastructure 

disparities, formal (e.g. housing, buildings, municipal infrastructure, roads, airstrips, marine 

facilities) and informal (e.g. winter trails, ice roads), whether substandard, threatened by climate 

change (e.g. melting permafrost), or simply nonexistent, are commonplace across the 

Circumpolar North (Cunsolo Willox et al., 2015; ICC, 2009a; Young et al., 2012). Indeed, while 

aviation is considered the “lifeline” of the Circumpolar North (e.g. transportation of cargo, 

passengers, and primary healthcare patients), its associated infrastructure (e.g. airstrips, 

navigation aids, instrument landing systems [ILS]) is not at the requisite standard (Cunsolo 

Willox et al., 2015; ICC, 2009a; Young et al., 2012).2  

 Discovery of oil and hydroelectric projects across the Circumpolar North in the 1960s 

and 1970s marked the beginning of a movement to achieve self-determination, culminating in 

numerous comprehensive land claims settlements across the Circumpolar regions (Young et al., 

2012); the efforts of which continue to inspire contemporary proponents of Indigenous self-

governance (ICC, 2009a). One such proponent of Indigenous self-governance, particularly in 

matters pertaining to Inuit regions of the Circumpolar North, is the Inuit Circumpolar Council 

(ICC) (ICC, 2009a). The ICC recognizes, according to ICC (2009a), that “violations or abuses of 

 

 

2 Interestingly, due to the strategic importance of the Arctic during the Second World War, a network of airstrips 

was built across Alaska, Northern Canada, and Greenland (Young et al., 2012); therefore, if it were not for the 

Second World War, it is conceivable that relatively fewer airstrips would exist in this part of the Circumpolar North 

today.   



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 6 

 

the fundamental rights of Indigenous peoples” (as cited, p. 36) are often associated with the 

development of above and belowground non-renewable resources located on Indigenous lands 

and is adamant about Inuit rights pertaining to the ownership and control of such resources.  

In response to matters implicating Inuit rights, priorities, and interests, particularly those 

pertinent to the well-being of Inuit communities, the ICC, in addition to establishing appropriate 

support institutions, continually advocates for Inuit participation, not only in national level 

discussion but also, in policy construction pertaining to international treaties (ICC, 2009a). 

Demonstrating a genuine concern for the political prosperity of Inuit, ICC reminds Circumpolar 

nations that Arctic Indigenous Peoples, the “first inhabitants of the Arctic have their own laws, 

customs, institutions, cultures and rights which…pre-date those of Arctic states” (as cited in ICC, 

2009a, p. 21). As a result, Inuit, supported by ICC, are endeavouring to have the Circumpolar 

North viewed as its own region where Inuit rights and the ability to foster and sustain 

professional and social relationships with Inuit in other regions traverse contemporary state 

borders (ICC, 2009a). Politically, in order to facilitate the achievement of a Circumpolar region, 

ICC is actively working to create an Arctic zone of peace, implement an Arctic foreign policy, 

and establish an Inuit voice of political strength within the Arctic Council (ICC, 2009a).    

 

Inuit Nunaat and Inuit Nunangat 

Inuit Nunaat (Figure 1.2) is a distinct geographic region within the Circumpolar North 

and is collectively made up of diverse Inuit homelands stretching from Chukotka (Russia), 

Alaska (USA), Inuit Nunangat (Canada), and Greenland (Denmark). Inuit Nunangat (Figure 1.3), 

the Inuit homeland in Canada, and the focus of this scoping review, is a vast geographic area 

comprising approximately one-third of the Canadian land mass (Clark & Ford, 2017; Ford et al, 
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2014) and 50% of its coastline (Inuit Tapiriit Kanatami [ITK], 2018a; Simon, 2011). Inuit 

Nunangat encompasses four Inuit land claims settlements regions: Inuvialuit Nunangat 

(Inuvialuit Settlement Region) in the Northwest Territories, Nunavut, Nunavik in Northern 

Quebec, and Nunatsiavut in Northern Labrador (ITK, 2018a). There are currently over 60,000 

Inuit residing in 53 communities throughout the region. As they have for millennia, Inuit 

continue to access the lands and waters of Inuit Nunangat for sustenance, livelihoods, and 

cultural and spiritual connections (ITK, 2018a). About 60% of Inuit Nunangat’s population 

speak Inuktut and country foods (e.g. caribou, seal, narwhal) sustain a significant number of Inuit 

families and communities (ITK, 2018a).  

Since time immemorial, Inuit have thrived in Inuit Nunangat, are thriving today, and will 

continue to do so well into the future (Simon, 2011). However, this capacity to thrive has 

certainly had its share of challenges and setbacks since European settlers first arrived in Inuit 

Nunangat in pursuit of lands and resources (Simon, 2011). Assimilation and marginalization, 

through policies of colonization, were the means to achieve the necessary domination to enable 

the systematic takeover of a people and their homeland (Simon, 2011): for example, forcing 

resettlement of Inuit families into centralized communities; placing quotas on the harvesting of 

essential and nutritious country food; and prohibiting the speaking of Inuktut (Simon, 2011). The 

forceful removal of Inuit children from their parents, families, and communities to attend 

centralized schools, in an attempt to erase culture, language, and a way of life, was, on all 

accounts, the most devastating and demoralizing form of assimilation inflicted upon the Inuit – 

the reverberations of which are still felt today (Simon, 2011). Legacy impacts resulting from 

these and other similar policies include, but are not limited to: food insecurity; crowded living 

conditions; and income disparity, in contrast to non-Indigenous employees in the region, a 
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disparity likely attributable to secondary education achievement challenges (ITK, 2018b; ITK, 

2020, Simon, 2011).    

 

Figure 1.2. Inuit Nunaat/Inuit Homeland. Reprinted from Food Sovereignty and Self-

Governance: Inuit Role in Managing Arctic Marine Resources (https://iccalaska.org/wp-icc/wp-

content/uploads/2020/09/FSSG-Report_-LR.pdf ; p. 15), by Inuit Circumpolar Council Alaska, 

2020, Northwest Strategies. Copyright 2020 by Inuit Circumpolar Council Alaska. Reprinted 

with permission. 

  

Inuit have and continue to be resilient, and starting in the 1960s Inuit across Inuit 

Nunangat began a campaign to regain what was wrongfully taken; the efforts of which gave rise 

to the four Inuit Nunangat comprehensive land claims agreements currently negotiated and 

ratified, and protected under section 35 of the 1982 Constitution Act (Simon, 2011). These 
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agreements, although not providing Inuit absolute control over their homelands, ensure that the 

Inuit have a strong voice in initiatives or ventures taking place on Inuit lands, ice, or waters 

(Simon, 2011).  Significant strides have been made in matters pertaining to self-determination 

and the evolving journey towards stronger Inuit governance will, without doubt, continue in like 

manner under the careful watch of the current and next generation of a resilient population 

(Simon, 2011).    

 

Figure 1.3. Map of Inuit Nunangat “Our Homeland”. Reprinted from Inuit Tapiriit Kanatami: 

Inuit Nunangat Map, 2019 (https://www.itk.ca/wp-content/uploads/2019/04/ITK-Map-

20190429-digital-simplified.jpg). Copyright 2019 by Inuit Tapiriit Kanatami. Reprinted with 

permission.  
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Search and Rescue in Inuit Nunangat 

National and Regional Search and Rescue Structures in Inuit Nunangat 

Canada’s National SAR Program (NSP), administered by Public Safety and Emergency 

Management Canada (PSC) (Public Safety Canada [PSC], 2019), has an area of responsibility 

(AOR) covering approximately 18 million km2 (Figure 1.4) – an area almost twice the size of 

Canada, and incorporating the world’s longest coastline running from the United States of 

America (USA) border in the south to the North Pole (Canadian Coast Guard [CCG], 2019). This 

massive AOR is divided into three SAR Regions (SSRs) – Halifax, Nova Scotia; Trenton, 

Ontario; and Victoria, British Columbia – with corresponding Joint Rescue Coordination Centers 

(JRCCs) (Figure 1.4) administering command and control (C2) (CCG, 2019).  

 

Figure 1.4. Search and Rescue Regions (SRRs). Source: Report of the Auditor General of 

Canada – (2013), Office of the Auditor General of Canada.  Reproduced with the permissions of 

Her Majesty the Queen in Right of Canada, as represented by the Auditor General of Canada, 

2021. 
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Nationally, in Inuit Nunangat, as in the rest of Canada, the Royal Canadian Air Force 

(RCAF) and CCG are tasked by the respective JRCC to achieve aeronautical and marine SAR 

mandates (Benoit, 2017; CCG, 2019). Regionally, community-based SAR organizations, 

predominantly volunteer in nature, such as Ground Search and Rescue (GSAR), Canadian Coast 

Guard Auxiliary (CCGA), Marine SAR Societies, and Civil Air Search and Rescue Association 

(CASARA) are tasked by the respective Inuit land claims settlement region in conjunction with 

the appropriate provincial/territorial authority to accomplish the inland SAR mandate (Benoit, 

2017; Government of Newfoundland and Labrador, 2014; Government of Northwest Territories, 

2018; Kativik Regional Police Force, 2021; Nunavut Emergency Management, 2019) as per the 

following: 1) Inuvialuit Nunangat/Northwest Territories: RCMP, Department of Municipal and 

Community Affairs, Emergency Management Organization (Government of Northwest 

Territories, 2018); 2) Nunavut: Nunavut Emergency Management (Benoit, 2017; Nunavut 

Emergency Management, 2019); 3) Nunavik/Quebec: Kativik Regional Police Force (Kativik 

Regional Police Force, 2021); and 4) Nunatsiavut/Newfoundland and Labrador: RCMP 

(Government of Newfoundland and Labrador, 2014). Additionally, in Inuit Nunangat, the 

Canadian Rangers, a national level entity, while normally called upon to assist in achieving the 

inland SAR mandate are, at times, implicated in taskings pertaining to aeronautical and marine 

SAR (Lackenbauer 2005; Lackenbauer, 2007).  

 

Inuit Nunangat Search and Rescue Demand 

 In general, inland SAR implicates the residents of Inuit Nunangat engaged in on-the-land 

travel (e.g. subsistence and recreational activities), whereas aeronautical and marine SAR often 

involves non-residents engaged in commercial type activities (e.g. transient and destinational 
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shipping) (Benoit, 2017). Whether inland, aeronautical, or marine in nature, the demand for SAR 

interventions across Inuit Nunangat are increasing (Clark, Ford, Pearce, & Berrang-Ford, 2016a; 

Clark, Ford, Berrang-Ford, Pearce, Kowal, & Gough, 2016b; Durkalec, Furgal, Skinner, & 

Sheldon., 2014), and although not exclusive, climate change (Clark et al., 2016a; Clark et al., 

2016b; Durkalec at al., 2014) and socio-political-economic conditions  (Clark, 2016; Clark et al., 

2016a; Durkalec et al., 2014) have been identified as major contributing factors. Indeed, the rate 

of unintentional injury and death in Inuit Nunangat attributable to on-the-land travel has risen 

considerably since 2005 and is 3.7 times higher per capita than Southern Canada (Clark & Ford, 

2017). In Nunavut alone, the number of situations requiring SAR intervention increased twofold 

in 2015 (Clark & Ford, 2017).  

 

National Search and Rescue Deficiencies in Inuit Nunangat 

Generally speaking, inland SAR (i.e. volunteer community-based SAR organizations) 

works well in both populated and remote regions of Canada; however, aeronautical and marine 

SAR structures are better suited for Southern Canada SAR operations as assets, such as 

personnel, equipment, and infrastructure, including the JRCCs, are located reasonable distances 

from where a disaster or an emergency is taking place (Benoit, 2017). In addition, aeronautical 

and marine SAR resources are, by far, more accessible to Canadians situated in Southern locales 

as ninety percent of the Canadian population lives within 160 kilometers of the Canada-United 

States Border (Canadian Broadcasting Corporation [CBC], 2009). Unfortunately, this is not the 

case in Inuit Nunangat, as these SAR assets are located thousands of miles away in the South 

(Benoit, 2017). Depending on conditions, including weather and location of emergency, it can 

take more than 24 hours for an air asset to arrive on scene (French, 2014). Even then, it may only 
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be able to remain in the area for a couple of hours depending on its fuel requirements or weather 

conditions (French, 2014). 

Likewise, a ship’s ability to respond to an Inuit Nunangat disaster or emergency is often 

measured in terms of days (Benoit, 2017; Zerehi, 2016), which is of little use to persons in 

distress requiring immediate assistance. For example, in separate incidents occurring in 2015 

(Atlantic Charger, Frobisher Bay) and 2016 (Saputi, Davis Strait), a coast guard ship and a 

fishing trawler, both of Danish origin, each assisted a fishing vessel experiencing an emergency 

in Inuit Nunangat, accentuating Canada’s lack of preparedness and inability to effectively 

respond to Inuit Nunangat emergencies (Zerehi, 2016). 

As a result of limited aeronautical and marine SAR capability and capacity in Inuit 

Nunangat, community-based volunteer SAR organizations mandated with inland SAR are often 

the first responders to aeronautical and marine incidents regardless of whether or not they are 

trained in these types of responses (Benoit, 2017; French, 2014; Johansen, 2013). In reality, the 

majority of Inuit first responders, although outdoor experts with extensive intergenerational land 

knowledge, have no formal emergency response training or access to specialized equipment 

including vessels and aircraft (Benoit, 2017; French, 2014) and, although capable and willing, 

are often unable to execute effective aeronautical and marine disaster and emergency response 

due to limited resources (Benoit, 2017). Furthermore, Inuit Nunangat SAR C2 is administered 

thousands of miles away in the South by JRCC leadership, an arrangement that some Inuit first 

responders do not feel comfortable with, citing a lack of trust and feelings of colonial oversight, 

and preferring instead to work with a knowledgeable local leader whom they know personally 

and whose judgement they trust (Benoit, 2017). Owing to this serious lack of in situ resources 

(i.e. personnel, equipment, infrastructure), aeronautical and marine SAR operations in Inuit 
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Nunangat are continually under threat of failure which leads numerous experts convinced that 

Canada is not even close to being ready to effect quality disaster and emergency response to 

aeronautical and marine incidents in Inuit Nunangat (Benoit, 2017; Clark & Ford, 2017; French, 

2014; Humphries, 2013). 

 

Inuit Nunangat Search and Rescue and Climate Change 

Environmental impacts resulting from climate change in Inuit Nunangat are accelerating 

and manifesting in a variety of ways (Benoit, 2017; Bourque & Cunsolo Willox, 2014), 

including challenges to emergency management involving residents and non-residents alike 

(Benoit, 2017; Davis, Shadian, & Treadwell, 2018; French, 2014; Humphries, 2013). In 

particular, climate change is changing traditional land, sea, and ice travel, which is leading to an 

increase in accidents and injuries on-the-land (Cuerrier, Brunet, Gérin-Lajoie, Downing, & 

Lévesque, 2015; Downing & Cuerrier, 2011; Ford, et al., 2014). 

Climate change impacts contributing to shifting, and riskier, patterns of land use include: 

challenges with predicting the weather accurately due to rapidly-shifting weather patterns (Clark 

& Ford, 2017; Cuerrier et al., 2015; Downing & Cuerrier, 2011; Ford et al., 2014); food 

insecurities (Bourque & Cunsolo Willox, 2014; Clark & Ford, 2017; Cuerrier et al., 2015; 

Downing & Cuerrier, 2011; Ford et al., 2014; Mortillaro, 2017); and interruption of language and 

traditional knowledge transference opportunities as family members and Elders spend less time 

on-the-land sharing knowledge and skills (Aporta, Taylor, & Laidler, 2011; Downing & 

Cuerrier, 2011; Ford et al., 2014).  In addition, climate change (Cuerrier et al., 2015; Downing & 

Cuerrier, 2011) directly impacts Inuit land, sea, and ice travel by disrupting and altering a 

millennia of IK pertaining to annual sea ice conditions (Aporta et al., 2011), berry harvesting 
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locations (Cuerrier et al., 2015; Downing & Cuerrier, 2011), and animal migration patterns 

(Cuerrier et al., 2015; Downing & Cuerrier, 2011) and, in the process disrupts traditional country 

food hunting and gathering. 

Climate change, and the resulting melting of sea ice, has made access to Inuit Nunangat 

easier than ever before (Benoit, 2017; Clark & Ford, 2017; Davis et al., 2018; French, 2014; 

Humphries, 2013). Natural resource exploration and extraction, commercial shipping, cruise 

ships, and adventure tourism are taking place more frequently (Benoit, 2017; Clark & Ford, 

2017; Davis et al., 2018; French, 2014; Humphries, 2013). Research regarding melting sea ice 

and increased Inuit Nunangat access indicates that it is not a matter of if a major disaster or 

emergency occurs but rather when (Benoit, 2017; Clark & Ford, 2017; French, 2014; Humphries, 

2013), and the consensus is that current Inuit Nunangat SAR capabilities are not prepared to deal 

with such an eventuality (Benoit, 2017; Clark & Ford, 2017; French, 2014). 

 

Healthcare Impacts on Inuit Nunangat Search and Rescue 

Quality healthcare, a service deemed vital to all Canadians (Standing Senate Committee 

on Social Affairs, Science and Technology, 2002), is integral to the response effort (Coppola, 

2015d), and a significant disaster or emergency has the potential to dramatically burden Inuit 

Nunangat primary and pre-hospital healthcare systems (Clark & Ford, 2017; Young & 

Chatwood, 2017). Inuit Nunangat primary (Bourque & Cunsolo Willox, 2014; Clark & Ford, 

2017; Eggertson, 2015; Young & Chatwood, 2017) and prehospital healthcare (Clark & Ford, 

2017) services are indispensable to SAR; yet, in Inuit Nunangat, they are often below the 

national standard. Most Inuit Nunangat communities do not have the services of a regular doctor, 

essential healthcare resources (i.e. personnel, equipment) are often limited, and healthcare staff 
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turnover rates are frequent and high (Clark & Ford, 2017). According to Clark and Ford (2017), 

70% of Inuit Nunangat communities are without ambulatory services and for those communities 

fortunate enough to have an ambulance, most of the staff have no emergency medical technician 

(EMT) training with the exception of a limited few that have a basic first aid qualification. In lieu 

of an ambulance, anyone requiring hospital transfer should expect to do so via personal 

snowmobile, all-terrain vehicle (ATV), boat, or side-by-side (Clark & Ford, 2017). 

 

Search and Rescue, First Responders, and Local Area Knowledge 

SAR falls within the response phase of the disaster and emergency management (DEM) 

cycle3 (Coppola, 2015a; PSC, 2019); its purpose is to minimize and prevent injury, loss of life, 

and damage to property and the environment (Coppola, 2015d). SAR is ordinarily the first 

response event (Coppola, 2015d; PSC, 2019), closely followed by medical treatment; and from 

which is derived the term “first responder”. Locating, rescuing, stabilizing (i.e. provision of first 

aid), and evacuating victims to the nearest healthcare provider (Coppola, 2015d) are critical SAR 

activities conducted under demanding conditions of restricted time, high stress, and limited 

information and failure to execute a prompt response may result in a tragic outcome; therefore, 

initial SAR operations are predominately carried out by local area citizen and/or organizational 

volunteers. These community volunteers possess in depth local area knowledge and expertise 

(e.g. geography, environment, social networks) conducive to successful SAR outcomes 

(Poteyeva, Denver, Barsky, & Aguirre, 2018; Whittaker, McLennan, and Handmer, 2015). In 

 

 

3 The four components (i.e. prevention, preparedness, response, recovery) describing the “cyclic nature” of disaster 

and emergency management (DEM) and “in practice, all of these factors are intermixed and are performed to some 

degree before, during, and after disasters” and emergencies (as cited in Coppola, 2016a, pp. 12-13).  
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most cases, volunteer first responders are socially familiar with victims and thus motivated to 

achieve a desirable SAR result (Poteyeva et al., 2018). Indeed, Whittaker et al. (2015) postulate 

that local first responders are apt to view their local area knowledge and resources as belonging 

to the community, serving to provide an effective means to solve emergency problems. Equally, 

Inuit first responders have indicated the necessity and desire to engage their land safety 

knowledge in support of solving disaster and emergency problems including those impacting 

aeronautical and maritime jurisdictions, the essential assets (i.e. aircraft, ships, leadership) of 

which are located thousands of kilometers away in Southern Canada.  As one Inuit volunteer 

responding to a maritime training scenario explained, “If the reality is that Northern communities 

are going to be, in general, the first responders, then give us the resources and give us training to 

do the job and actually, we could be a bulwark for the government in terms of SAR” (as cited in 

Benoit, 2017, p. 8).  

 

Research Purpose and Objectives 

Given the limited amount of research on the topic, and the importance of finding ways 

forward to enhance SAR operations in Inuit Nunangat, the aim of this scoping review research is 

to identify, analyse, and report on the nature, range, and extent of circumstances demonstrating 

either the integration of, or the potential to integrate, Inuit land safety knowledge in support of 

Inuit Nunangat SAR operations in the published literature, through the following objectives: 

identifying trends and themes in the SAR literature in Inuit Nunangat; detailing the impact of 

SAR outcomes on families, communities, and livelihoods; understanding stressors and 

challenges for Inuit Nunangat SAR; determining Inuit lived experiences, engagement, or 
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involvement in SAR; describing opportunities for integrating Inuit land safety knowledge into 

SAR, as well as suggestions or solutions to improve SAR with IK. 

 

Inuit Land Safety Knowledge 

 

Since the aim of this thesis is to perform a scoping review of the literature to reveal the 

level of IK integration in support of Inuit Nunangat SAR services, it is first important to define 

IK for the purposes of this research, and then describe its suitability in matters pertaining to Inuit 

Nunangat SAR. IK is a dynamic, ever-evolving, and structured knowledge system used and 

perfected by the Inuit and connecting thousands of years of cumulative experiences, 

observations, and lessons predicated on interaction (i.e. experience) with the natural environment 

including the lands, peoples, and animals thereof (i.e. social interface) (ICC, n.d.; 

Intergovernmental Panel on Climate Change [IPCC], 2019; Johansson & Manseau, 2012). IK 

encompasses “biological, physical, cultural, and spiritual systems” (as cited in ICC, n.d., para. 4; 

see also IPCC, 2019), and is integral to the development of comprehensive expertise, abilities, 

and ideologies (IPCC, 2019), thus contributing to a methodical approach to thinking (ICC, n.d.) 

conducive to informing short and long-term decision-making (IPCC, 2019). In many parts of 

Inuit Nunangat, this repository of intergenerational traditional knowledge is appropriately known 

as Inuit Qaujimajatuqangit (IQ) literally meaning ‘what is long known by Inuit’ (as cited in 

Johansson & Manseau, 2012, p. 183). Elders, manifesting the pride and respect of the 

community, perform an essential role in IK evolutionary processes, serving as the link between 

contemporary knowledge and accumulated IQ through the sharing of stories, values, and leading 

by example (Johansson & Manseau, 2012). 
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Inuit, as reported by Johansson & Manseau (2012), have a unique safety culture, “an 

expression of IK” (as cited, p. 186), that governs their understanding and response to issues 

implicating risk and safety. Owing to a long-standing, multigenerational relationship with their 

lands and its subsequent influence on “skills, knowledge, world views, identity, and well-being” 

(as cited, p. 185), Inuit justifiably consider themselves the de facto “stewards of safety” (as cited, 

p. 185) within their respective regions and communities. Inuit, acutely aware of the many 

potential hazards in Inuit Nunangat, assess the inability “to effectively read, analyze, and respond 

to one’s surroundings” (as cited, p. 186) as the greatest threat to a safe return home from on-the-

land travel. In order to mitigate against this threat, Inuit land safety culture, as it has since time 

immemorial, incorporates contemporary land safety knowledge into broader traditional safety 

knowledges (i.e. IQ safety) (Johansson & Manseau, 2012), thus ensuring the continued evolution 

and relevance of Inuit safety knowledge from all perspectives.  

Social interaction and environmental experience in conjunction with a progressive 

learning approach are key to integrating individuals and the community at large into the Inuit 

land safety knowledge system (Johansson & Manseau, 2012). Continually making its way back 

into the community, pertinent on-the-land safety knowledge, experience, and information, by 

means of conversation, instruction, and stories, is exchanged and analysed by trusted community 

experts (e.g. Elders, hunters), subsequently added to the overall IK network (i.e. IQ), and then 

solidified through practical application during on-the-land trips, thus enhancing one’s ability to 

read, react, and respond to dynamic conditions (Johansson & Manseau, 2012). Inuit land safety 

knowledge thus encompasses more than just the practical application of environmental 

knowledge and skills; it represents a “way of life” (as cited in Johansson & Manseau, 2012, p. 

183) incorporating a system of “values and beliefs” (as cited, p. 183) where respectful 
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relationships with the land, people, and other beings are considered essential ingredients to 

safety.  

 

Thesis Organization 

Chapter Two: Methods  

First, chapter two details why a scoping review methodology was chosen, how the 

scoping review was conducted, and the methodology’s relevance to the research project. Next, 

search string development process, including the identification of key components, is discussed. 

Finally, criteria for stage one screening, titles and abstracts, and stage two screening, full text 

review, are articulated.  

 

Chapter Three: Results  

Chapter three focuses on the quantitative descriptive analysis of the data emanating from 

the scoping review. This data includes items such as: primary author, year of publication, type of 

publication, level of review, Inuit land claims settlement region, and community of study. 

Overall, visual representation of this information provides the reader, DEM practitioners, and 

other vested interest stakeholders with a foundation of where most research pertaining to SAR 

challenges, experiences, and integration of Inuit land safety knowledge has taken place to date 

including its relevance. Additionally, quantitative descriptive analysis identified Inuit land safety 

knowledge integration points of entry via policies, procedures, and execution in support of 

products, services, and challenges (i.e. requirements) pertaining to SAR. Current estimated levels 

of Inuit land safety knowledge integration (i.e. full, partial, limited, none) into these products, 

services, and challenges were also identified, along with the primary users/recipients thereof (i.e. 
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communities, industry, tourism, emergency responders, healthcare providers, Arctic states). 

Next, thematic qualitative analysis identified pillars of Inuit land safety knowledge (i.e. 

leadership, land knowledge, community well-being, and adaptive capacity); SAR challenges 

pertaining to the environment, transportation, and resources; and Inuit land safety knowledge 

processes premised on the Inuit inherent right to self-determination and three core tenets of 

DEM: prevention, preparedness, and response. Finally, combining these descriptive and thematic 

findings led to the generation of a working model of Inuit Land Safety Knowledge Integration 

Pathways.  

 

Chapter Four: Discussion 

Chapter four first introduces, discusses, and elaborates upon Inuit Nunangat SAR demand 

trends, system capacities, and challenges faced by first responders. Next, the inherent qualities of 

Inuit land safety knowledge and its suitability for Inuit Nunangat SAR is discussed along with 

land safety knowledge integration opportunities. Then, the impacts of socio-political-economic 

conditions on the Inuit Nunangat SAR system are outlined. After that, the Inuit land safety 

knowledge integration planning tool is introduced along with several scenarios demonstrating its 

functioning and effectiveness. Finally, additional examples of Inuit land safety knowledge 

integration pathways are given followed by a discussion centered on Inuit lead roles in 

administering and executing the Inuit Nunangat SAR system.  

 

Chapter Five: Conclusion 

Chapter five begins by reorienting the reader to the study purpose and methodology. 

Next, a synopsis of the research results is provided that includes the overall findings, a slightly 
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more detailed look at the prominent Inuit Nunangat SAR challenges, and then an overview of the 

Inuit land safety knowledge planning tool together with a review of its most prominent features. 

Finally, the relevance of the scoping review findings and the  main contributions to the field are 

elaborated upon.       
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Chapter 2: Methodology  

Study Design and Rationale 

The purpose of this study is to investigate the extent to which Inuit land safety knowledge 

is employed and integrated in Inuit Nunangat search and rescue (SAR), while at the same time 

identifying experiences and challenges unique to Inuit Nunangat SAR including diversity across 

its regions and communities. A preliminary review of the literature before conducting this 

scoping review indicated that there was extremely limited information pertaining to integration 

of Inuit land safety knowledge into Inuit Nunangat SAR; therefore, a scoping review method was 

chosen as it is an excellent approach to conduct a “wide sweep” across a variety of literature 

types in order to begin assessing what information currently exists on the topic while at the same 

time determining gaps. Scoping reviews have been recognized as strong methodological 

strategies within social science research, particularly pertaining to topics related to geography, 

climate change, adaptation and mitigation, and socio-cultural approaches to health to discover, 

synthesize, and mobilize broad and diverse bodies of knowledge and literature (Berrang-Ford, 

Pearce, and Ford, 2015). 

 

Scoping Review Approach 

A scoping review methodology (Arksey & O’Malley, 2005; Levac, Colquhoun, & 

O'Brien, 2010) was employed to examine the nature, range, and extent of Inuit land safety 

knowledge employment while engaging in and experiencing Inuit Nunangat SAR challenges. A 

scoping review is well-suited for this research (Arksey and O'Malley, 2005) as it negates limiting 

research in a new area to particular study designs and methods, instead affording the necessary 

level of comprehensive coverage (i.e. breadth & depth) of published, unpublished, and grey 
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material. This permits the mapping and subsequent visualization of the nature, range, and extent 

of the topic as portrayed in the literature. Scoping reviews are well suited for pilot studies such as 

this one, as they are flexible, reflexive, and iterative processes allowing refinement of research 

questions as the research unfolds. The scoping review is comprised of six stages, all of which 

were utilized in this thesis, save for #6 (see footnote below for further detail):  

1. identifying the research question;  

2. identifying relevant studies;  

3. study selection;  

4. charting the data;  

5. analyzing the data, reporting results, and applying meaning to the results; and  

6. stakeholder consultation (Arksey & O’Malley, 2005; Levac et al., 2010).4  

As recommended by Arksey and O’Malley (2010), a descriptive quantitative analysis was 

used to capture basic characteristics (e.g. number, design type, publication years, population 

features, location) of studies selected for inclusion in the scoping review (Levac et al., 2010). 

Qualitative thematic analysis was then employed to identify, code, and report themes emanating 

from the scoping review data (Braun & Clarke, 2006). Thematic analysis approaches, as reported 

by Braun and Clarke (2006), have been identified as being advantageous when applied to 

innovative research. The scoping review adhered to the following thematic analysis steps: 

transcribing and becoming familiar with the data; creating initial codes and organizing data 

related to specific codes; locating themes and assembling codes into prospective themes; 

 

 

4 The sixth stage, stakeholder consultation, is considered optional (Arksey & O’Malley, 2005), and was not 

employed in this study due to COVID-19 Pandemic and related travel restrictions. 
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reviewing, fine-tuning, and mapping themes; and defining and labelling themes (Braun and 

Clarke, 2006). 

A five-step methodology was engaged to facilitate the scoping review objectives for this 

research, including:  research question identification; selecting applicable studies; finalizing 

study selection; data delineation; and collating, summarizing, and reporting results (Arksey & 

O'Malley, 2005). Additionally, establishing a connection between study purpose and question; 

offsetting study viability against breadth and depth; and integrating quantitative descriptive and 

qualitative thematic analyses were considered essential enhancements to the chosen methodology 

(Levac et al., 2010). To ensure scoping review standardization and to guide the process, a 

scoping review protocol based on the Preferred Reporting Items for Systematic reviews and 

Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) checklist (Tricco, et al., 2018) 

was generated. 

 

Search Strategy 

Search string development was an iterative process, working with a research librarian and 

my main supervisor, and doing multiple test searches, before the full search string was finalized 

(Table 2.1). A full search was conducted on September 27th, 2019 in four article databases: 

Google Scholar™, ProQuest©, Scopus®, and Springer Link©. Results from the four search 

engines were downloaded in the Mendeley© citation management program to facilitate the 

removal of duplicate results. Remaining citations were then exported to DistillerSR© to enable 

further screening of the literature and data extraction. 
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Table 2.1. Scoping Review Search String. 

Research Component Search String 
Inuit peoples in the Arctic and Sub-Arctic 

of North America 
Inuit 

Geographic region within Inuit Nunangat AND (Arctic OR “Inuit Nunangat” OR Inuvialuit OR 

Nunavut OR Nunavik OR Nunatsiavut OR “Northwest 

Territories” OR Quebec OR Labrador) 

Activities related to search and rescue or 

emergency response 

AND ("search and rescue" OR “emergency response”) 

Pertaining to any use of knowledge AND knowledge 

 

 

Eligibility Criteria and Screening Process 

In order to be included for final analysis, articles had to occur in Inuit Nunangat; involve 

some aspect of SAR or emergency response; and indicate an integration of Inuit Knowledge 

(IK), with an emphasis on Inuit land safety knowledge, or the potential to integrate this 

knowledge into SAR (Table 2.2). Finally, articles had to have at least one sentence indicating 

any of the following items pertaining to SAR: trends and themes; stressors and challenges; Inuit 

lived experiences, engagement, or involvement; impact of SAR outcomes on families, 

communities, or livelihoods; and Inuit land safety knowledge and suggestions or solutions to 

improve its integration into SAR. 

The first stage of literature screening focused on titles, abstracts, and key words and was 

conducted by the principal author using DistillerSR© (Table 2.3). Articles that made it through 

the first round of eligibility criteria underwent a full text review during a second stage of 

screening (Table 2.3). Articles meeting second stage screening eligibility criteria were then 

analyzed for relevant themes and content. 
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Table 2.2. Scoping Review Eligibility Criteria. 

Components Inclusion Criteria Exclusion Criteria 
Study Design - Published journal article, PhD or 

master’s thesis, academic paper, 

policy paper, report, or book. 

 

- Reported in English. 

- Not a published journal article, 
PhD or master’s thesis, academic 

paper, policy paper, report, or book.  

 

- Any language other than English. 

Study Context - Studies taking place in Inuit 

Nunangat. 

 

- Studies involving some aspect of 

search and rescue or emergency 

response. 

 

- Studies indicating an integration 

of Inuit Knowledge, particularly 

Inuit land safety knowledge, or the 

potential to integrate this 
knowledge into search and rescue. 

- Studies taking place exterior to 

Inuit Nunangat. 

 

- Studies not involving an aspect of 

search and rescue or emergency 

response.  

 

- Studies not indicating an 

integration of Inuit Knowledge, 

particularly Inuit land safety 

knowledge, or the potential to 
integrate this knowledge into search 

and rescue. 

Study Focus - Studies containing at least one 

sentence indicating one or more of 

the following items pertaining to 

search and rescue: trends and 

themes; stressors and challenges; 

Inuit lived experiences, 

engagement, or involvement; Inuit 

Knowledge, particularly land safety 

knowledge, suggestions or solutions 

to improve; impact of search and 

rescue outcomes on families, 
communities, or livelihoods. 

- Studies having no phrases 

indicating one or more of the 

following items pertaining to search 

and rescue: trends and themes; 

stressors and challenges; Inuit lived 

experiences, engagement, or 

involvement; Inuit Knowledge, 

particularly land safety knowledge, 

suggestions or solutions to improve; 

impact of search and rescue 

outcomes on families, communities, 
or livelihoods. 

 

Analysis 

Study characteristics, such as primary author, year of publication, publication type, 

publication name, Inuit region, and community were extracted from the articles and subjected to 

quantitative descriptive analysis (Arksey & O'Malley, 2005; Levac et al., 2010). Additional 

relevant data was then extracted and qualitative thematic analysis (Braun & Clarke, 2006) was 

carried out. The qualitative analysis followed an inductive, data-driven, “bottom up” approach 

(Braun & Clarke, 2006), allowing themes to emerge from the data. 
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Table 2.3. Scoping Review Screening Questions. 

Stage 1: Titles and Abstract Screening (Yes or No or Unsure) 
1. Does the research take place in Inuit Nunangat? 
2. Does the research involve an aspect of search and rescue or emergency response? 

Stage 2: Full-Text Screening (Yes or No) 
1. Does the research take place in Inuit Nunangat? 

2. Does the research involve an aspect of search and rescue or emergency response? 

3. Is the document from a Published journal article, PhD or master’s thesis, academic paper, policy paper, report, 

or book? 

4. Does the research discuss any of the following items pertaining to Inuit Nunangat SAR: trends and themes; 

stressors and challenges; Inuit lived experiences, engagement, or involvement; Inuit Knowledge, particularly land 

safety knowledge, and suggestions or solutions to improve; and impact of SAR outcomes on families, 
communities, or livelihoods? Question 4 requires the article to contain at least one sentence relevant to one or 

more of the items indicated. 

 

Limitations 

 This scoping review did not consider the grey literature, where relevant information is 

likely to exist. Additionally, this study only included English-language studies, meaning there is 

the potential to miss relevant contributions in other languages. The original study design called 

for Inuit-led conversational interviews with key SAR stakeholders in an Inuit Nunangat 

community; however, unfortunately, due to COVID-19 and a community tragedy, this portion of 

the research was put on hold. Information derived from these interviews would have enriched the 

study results. The most important limitation was that the study was neither conducted by Inuit 

nor was the data subsequently analyzed by Inuit; however, this author is hopeful that Inuit 

researchers and/or organizations will find the content of this study sufficiently intriguing to 

generate additional meaningful studies pertaining to Inuit land safety knowledge integration into 

Inuit Nunangat SAR.   

Despite these limitations, there are still important opportunities in this research, as results 

may potentially contribute to improving the effectiveness of Inuit Nunangat SAR services and 

delivery, reducing the rate of Inuit Nunangat unintentional injury and mortality, and enhancing 

current and future socio-political-economic initiatives.   
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Chapter 3: Results 

Article Selection Process 

The search strategy identified 2,728 articles from 4 electronic databases of which 40 

articles were eligible for review after a two-stage screening process (Figure 3.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1. Article Selection Process. 
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Quantitative Descriptive Analysis 

Publication Year 

More than four fifths of articles (33/40; 82.5%) were published in or after 2011 (Figure 

3.2). More articles (7/40; 17.5%) were published in both 2011 and 2016 than in any other year 

(Figure 3.2). The year 2012 had six articles (15%), the second highest article count (Figure 3.2). 

The least number of articles were published in 2005, 2007, 2008, and 2015 (1 per year) than in 

any other year (Figure 3.2).  

Figure 3.2. Article Count by Publication Year. 

 

Publication Type and Name 

More than half of the articles were comprised of journal articles (24/40; 60%), followed 

by master’s theses (8/40; 20%) (Appendix A). Book chapters, policy papers, and reports made up 

15% of the articles (2 articles each) (Appendix A). The least number of articles consisted of an 

academic paper (1/40; 2.5%) and a report chapter (1/40; 2.5%) (Appendix A).  

One quarter of the articles (10/40; 25%) were published by university-based authors 

(Appendix A). Six articles (15%) were published in a military-focused journal (e.g. Canadian 
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Military Journal) (Appendix A) and six journals (15%) were related to the Arctic and the North 

(e.g. Polar Geography, The Northern Review) (Appendix A). Eight publication titles (20%) had 

an environmental focus (e.g. Sea-Ice Knowledge and Use [SIKU]: Knowing Our Ice, Nature 

Communication) (Appendix A). Another eight publications (20%) specialized in human aspects 

such as social sciences, public health, and medicine (e.g. Society and Natural Resources, 

International Journal of Environmental Research and Public Health, Canadian Medical 

Association Journal) (Appendix A). Six publications (15%) dealing in international policy and 

law (e.g. The McGill International Journal of Sustainable Development Law and Policy, Journal 

of Maritime Law and Commerce) were included in the review (Appendix A). Three articles 

(7.5%) concentrated on geography (e.g. Polar Geography, Canadian Geographer) were reviewed 

(Appendix A).  

 

Primary Author, Profession, Research Discipline, and Affiliation 

Five authors (i.e. Durkalec, Gearheard, Johansson, Kelley, and Stewart) functioned as the 

primary author for two articles each, representing 25% of the articles included in the review 

(Appendix B). One author (i.e. Lackenbauer) was the lead author for three articles (7.5%) while 

another (i.e. Clark) was the principal author for five articles (12.5%) (Appendix B). Four of the 

previously mentioned authors (i.e. Clark, Durkalec, Johansson, Kelley) had written a master’s 

thesis, all of which were incorporated in the review (Appendix A). 

Eleven (27.5%) of the primary authors identified as being a student, of which the 

majority (8/11; 72.7%) were graduate students (Appendix B). Four (10%) of the principal 

authors were university professors, while another fourteen (35%) held the title of researcher 

(Appendix B). Four military officers representing the Royal Canadian Army (RCA), Royal 
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Canadian Air Force (RCAF), United States Air Force (USAF), and the United States Coast 

Guard (USCG) made up 10% of the primary authors (Appendix B). Two of the military officers 

were also students at the time their respective articles were published (Appendix B). Three 

(7.5%) of the main authors were designated as a postdoctoral fellow, whereas two (5%) other 

primary authors were project managers (Appendix B). The remaining two principal authors 

consisted of an academic chair and the former premier and current (at the time of publication) 

education minister of Nunavut (Appendix B).   

More than one quarter of lead authors (13/40; 32.5%) specialized in the realm of safety in 

areas including disaster and emergency management (DEM), risk, health, and search and rescue 

(SAR) (Appendix B). Climate change and associated themes (e.g. adaptive capacity, 

vulnerability, sea ice impacts) accounted for the research discipline of six (15%) primary authors 

(Appendix B). Arctic policy related to defence, sovereignty and security, shipping, and 

geopolitics comprised the research discipline of eight (20%) main authors (Appendix B). Four 

(10%) of the primary authors were affiliated with marine policy and management. Six principal 

authors (15%), two per discipline, accounted for Arctic operations, sociology, and Inuit 

environmental knowledge and scientific technology integration (Appendix B). Three primary 

authors (7.5%) were engaged with meteorology, politics, and Inuit ecological knowledge 

disciplines (Appendix B). 

A substantial number (31/40; 77.5%) of the main authors are affiliated with a university 

(Appendix B). Most of the universities (25/31; 80.1%) are in Canada (Appendix B). Four of the 

remaining universities are situated in the United States of America (USA), one in the United 

Kingdom (UK), and one in Australia (Appendix B). Interestingly, one of the USA universities 

refers to its Canadian satellite campus as University of Colorado at Boulder, in Kangiqtugaapik 
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(Clyde River), Nunavut (Appendix B). Four (10%) of the primary authors are associated with 

defence related institutions; three in Canada and one in the USA (Appendix B). Two of the 

principal authors (5%) identify with Arctic research institutes (Appendix B). One (2.5%) lead 

author is affiliated with Inuit Tapiriit Kanatami (ITK), another (2.5%) with the Canadian 

Standards Association (CSA) Group, and finally, the remaining principal author (2.5%) is a 

retired Nunavut politician (Appendix B).   

 

Research Type, Methods, Inuit Collaboration, and Inuit Perspectives 

Almost half the articles (19/40; 47.5%) described primary research, whereas relatively 

few articles (3/40; 7.5%) reported secondary research (Appendix C). Commentary articles 

(18/40; 45%) comprised almost half the articles under review (Appendix C). Eleven articles 

(27.5%) collected qualitative data, two (5%) collected only quantitative data, and six articles 

(15%) used mixed methods to collect both qualitative and quantitative data (Appendix C). 

Twenty-one articles (52.5%) did not collect qualitative or quantitative data (Appendix C).  

More than three fifths of the articles (26/40; 65%) did not explicitly discuss collaborating 

with Inuit through participatory, community-based, or equivalent methods when conducting 

research (Appendix C). However, twenty articles (50%) did evaluate Inuit perceptions (e.g. 

through in-person interviews with Inuit participants (Appendix C). 

 

Inuit Nunangat Community and Geographic Feature Citations 

The four regions of Inuit Nunangat – Inuvialuit Settlement Region, Nunavut, Nunavik, 

and Nunatsiavut – were cited 59 times across all articles, dispersed from greatest to least amount 
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of mentions as follows: Nunavut (32/59; 54.2%), Nunavik (10/59; 16.9%), Nunatsiavut (9/59; 

15.3%), and Inuvialuit Settlement Region (8/59; 13.6%) (Figure 3.3).  

 

Figure 3.3. Inuit Nunangat Region Citations. 

 

Of all the communities spread across the four Inuit regions of Inuit Nunangat, 49 were 

mentioned at least once in the included articles for a total of 201 mentions in the literature as 

follows: Inuvialuit Settlement Region’s six communities (Figure 3.4) were cited 21 times 

(10.4%);  Nunavut’s 24 communities (Figure 3.5), 139 times (69.2%); Nunavik’s 16 

communities (Figure 3.6), 27 times (13.4%); and Nunatsiavut’s five communities (Figure 3.7), 

14 times (7%). The most cited community by region was as follows: Inuuvik (Inuvik), Inuvialuit 

Settlement Region, five times (Figure 3.4); Iqaluit, Nunavut, 12 times (Figure 3.5); 

Kangiqsualujjuaq, Nunavik, four times (Figure 3.6); and Nunainguk (Nain), Nunatsiavut, four 

times (Figure 3.7). 
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Figure 3.4. Inuvialuit Settlement Region Community Citations.  

 

Figure 3.5. Nunavut Community Citations. 
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Figure 3.6. Nunavik Community Citations. 

 

 

 

Figure 3.7. Nunatsiavut Community Citations. 

 

Inuit Nunangat non-community locations, such as lands, waters, uninhabited 

communities, and military infrastructure (active and abandoned), were cited 190 times across the 

review articles (Appendix D). The five most cited non-community locations were as follows: 

0 2 1 1 1 1 1 2 3 2 0 2 2 2 3 4
0

1

2

3

4

C
it

at
io

n
s

Nunavik Community Citations

n = 27

4 2 3 2 3
0

1

2

3

4

Nunainguk
(Nain)

Apvitok
(Hopedale)

KipuKak
(Postville)

MaKovik
(Makkovik)

Kikiak (Rigolet)

C
it

at
io

n
s

Nunatsiavut Community Citations

n = 14



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 45 

 

Northwest Passage, 17 times (9%); Beaufort Sea, 11 times (5.8%); Baffin Island, 10 times 

(5.3%); Arctic Archipelago, eight times (4.2%); and Hudson Bay, seven times (3.7%) (Appendix 

D).   

 

Inuit Land Safety Knowledge Points of Entry 

Each of the 40 articles under review evidenced various requirements (i.e. products, 

services, challenges) concerning Inuit Nunangat DEM/SAR representing opportunities to 

incorporate Inuit land safety knowledge via points of entry implicating policies (strategies), 

procedures (operations), or execution (tactics)5 (Figure 3.8). In each mention, further analysis 

determined the level of knowledge integration as being either full, partial, limited, or none 

(Figure 3.9). Finally, the primary users (i.e. communities, industry, tourism, emergency 

responders, healthcare providers, Arctic states) of each respective scenario were identified 

(Figure 3.10).  

Across the 40 articles, Inuit land safety knowledge demonstrated a fairly even 

distribution across integration pathways into various aspects of DEM/SAR as follow: policies 

(strategies) (11/40; 27.5%); procedures (operations) (15/40; 37.5%);  and execution (tactics) 

(14/40; 35%) (Figure 3.8). Full knowledge integration occurred in just 5% (2/40) of all cases 

whereas integration levels of partial, limited, and none manifested respectively at 27.5% (11/40), 

30% (12/40), and 37.5% (15/40) (Figure 3.9). Primary users and recipients of DEM/SAR 

services included: communities (40/40; 100%); tourism (30/40; 75%); industry (27/40; 67.5%); 

 

 

5 Policies (strategies) are foundational, guide decision making, and determine the direction an organization will take 

regarding specific issues. Procedures (operations) are the steps and actions taken by an organization that facilitate 

policy implementation. Execution (tactics) is how the work is actually accomplished, usually by frontline staff, in 

accordance with policies (strategies) and procedures (operations) (Pape, 2016).  
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emergency responders (28/40; 70%); healthcare providers (5/40; 12.5%); and the eight member 

states of the Arctic Council (i.e. Canada, Kingdom of Denmark, Finland, Iceland, Norway, 

Russian Federation, Sweden, USA) (Arctic Council, 2020) (3/40; 7.5%) (Figure 3.10). 

Figure 3.8. Inuit Land Safety Knowledge Points of Entry. 

 

 

Figure 3.9. Level of Inuit Land Safety Knowledge Integration. 
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Figure 3.10. Inuit Land Safety Knowledge Primary Users and Recipients. 

 

Section Summary 
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mentions in the included literature potentially indicating a research bias for that particular region 

as well as demonstrating the need to commence meaningful research in the other regions and 

communities of Inuit Nunangat.  As far as can be ascertained, only one of the authors is Inuit, the 

Honourable Eva Aariak, former Premier of Nunavut, who resides in Iqaluit, Nunavut. Each of 

the 40 articles under review implicitly and/or explicitly demonstrated existing and potential 

opportunities regarding the integration of Inuit safety knowledge in support of Inuit Nunangat 

SAR initiatives which could well serve as a catalyst for innovative research and other programs 

pertinent to the continued development and enhancement of Inuit Nunangat SAR services.     

 

Qualitative Thematic Analysis 

Thematic analysis application evidenced themes and subthemes pertaining to the 

following categories: Inuit Knowledge (IK); SAR challenges, and SAR knowledge integration 

(actual and potential) (Figure 3.11).  This section identifies the relevant themes and subthemes 

while providing appropriate examples from the literature (Figure 3.11; Table 3.1; Table 3.2; 

Table 3.3; Table 3.4; Table 3.5; Table 3.6).   
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Figure 3.11. Analytical Findings (Categories, Themes, and Subthemes). 
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Inuit Knowledge 

Inuit Land Safety Knowledge. In the IK category, Inuit land safety knowledge was 

identified in almost two thirds of included articles (25/40; 62.5%) as a unique theme with SAR 

relevance (Figure 3.11). Inuit land safety knowledge was further divided into distinct subthemes 

of leadership, land knowledge, community well-being, and adaptive capacity. Each subtheme 

occurred across the twenty-five articles pertaining to Inuit land safety knowledge as follows: 

leadership, 12% (3/25); land knowledge, 68% (17/25); community well-being, 40% (10/25); and 

adaptive capacity, 60% (15/25) (Figure 3.11).   

Leadership. Represents the wisdom achieved, including inherent respect, from a lifelong 

accumulation of practical experiences, skills, and abilities acquired from listening to, observing, 

and engaging with their lands, environments, and communities. For example, during an interview 

concerning Inuit safety culture one participant in referring to Inuit Elders stated, “they have their 

PhD in survival” and “it is a privilege to have this knowledge” (Anonymous Participant, as cited 

in Johansson, 2008, p. 64) (Table 3.1). 

Land Knowledge. Describes the experience, skills, and abilities (i.e. Inuit land safety 

knowledge) derived from travelling on the land and interacting with the environment. For 

example, according to Pennesi, Arokium, and Mcbean (2012), the knowledge and skills required 

to travel safely on the land are so location specific, “that even residents from other northern 

communities are at risk because they are not familiar with local hazards” (Table 3.1). 

Community Well-Being. Refers to the knowledge and skills intricately linked to the 

community and its adjacent lands, ice, and sea benefiting community safety and well-being. For 

example, S. Young, Tabish, Pollock, and T. Young, (2016) recognized that land safety and 
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survival skills are essential components of community living, contributing to community and 

individual welfare (S. Young et al., 2016) (Table 3.1). 

Adaptive Capacity. Denotes Inuit land safety knowledge that facilitates “on-the-land” 

safety adaptations in the face of environmental changes and limited resources. For example, 

Kelly (2009) demonstrated Inuit safety adaptability conducive to ice hazard negation in the 

distinct Arctic environment; an adaptability wrought from successive generations of 

environmental monitoring and engagement (Table 3.1). 

 

Table 3.1. Inuit Land Safety Knowledge Subthemes. 

CATEGORY THEME SUBTHEME EXAMPLES 

Inuit 

Knowledge 

Inuit Land 

Safety 

Knowledge 

Leadership: 
Represents the wisdom 

achieved, including 
inherent respect, from 

a lifelong 
accumulation of 

practical experiences, 
skills, and abilities 

acquired from 
listening to, observing, 

and engaging with 
area lands, 

environments, and 
communities. 

“respected elders, chiefs and mayors often serve in 
Rangers, but generally not as sergeant, yet their influence 

is unmistakable” (Lackenbauer, 2005, p. 56) 
 

“elders' knowledge is highly respected, and elders are 
consulted on a variety of topics within the community” 

(Johansson, 2008, p. 63) 
 

“This survival knowledge and terminology, this is the 
elders’ work, they were educated by the time they were 

born. They have their PhD in survival but that is not 
recognized. It is a privilege to have this knowledge. It is a 

high honour and very respected. But the elders don't think 
this way, they're very modest” (Anonymous Participant, 

as cited in Johansson, 2008, p. 64). 

Land Knowledge: 

Describes the 
experience, skills, and 

abilities (i.e. Inuit land 
safety knowledge) 

derived from travelling 
on the land and 

interacting with the 
environment. 

“strengths of the SAR volunteers included strong 

knowledge of the land and local hazards, survival 
knowledge and skills, and adaptability to new 

technologies” (Clark et al., 2018, p. 8) 
 

“Participants report that the necessary skills for survival in 
various adverse conditions come with fifteen to twenty 

years of experience” (Pennesi et al., 2012, p. 908). 
 

“the Rangers directly assist CF [Canadian Forces] 

activities in a number of ways: providing local expertise 
and guidance; advising and instructing other CF personnel 

on survival techniques” (Lackenbauer, 2007, p. 103) 
 

“Indigenous and local knowledge is accrued through long-
term observation and lived experience, in other words by 

‘doing’ ” (Dawson et al., 2017, p.13). 

Community Well-

Being: Knowledge 
and skills intricately 

“Among Indigenous populations, knowledge and skills 

related to on the-land travel is a historically entrenched 
part of community life, and has an integral role in 
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linked to the 
community and its 

adjacent lands, ice, 
and sea benefiting 

community safety and 
well-being.   

personal and community wellbeing” (S. Young et al., 
2016, p. 1). 

 
“Long-term residents have developed knowledge of both 

the land and the community over time and with 
experience” (Pennesi et al., 2012, p. 905). 

 
“Inuit have developed a deep understanding of their 

environmental context and surroundings, through their 
long-term observations, uses, and experiences of the land, 

water, sea, and ice around their communities and in the 
places were they used to live before moving to the 

settlements” (Kelley, 2009, p. 45) 
 

“They act first and foremost as members of their 
communities, seldom waiting for an official tasking 

before heading out to look for lost hunters or helping 
villages cope with major disasters” (Lackenbauer, 2007, 

p. 118). 

Adaptive Capacity: 
Inuit land safety 

knowledge that 
facilitates “on-the-

land” safety 
adaptations in the face 

of environmental 
changes and limited 

resources. 

“adaptations for increasingly hazardous conditions, such 
as increased knowledge gathering, preparation, and risk-

sharing by travelling in groups, could mean that additional 
incidents are being managed independently or with 

informal assistance from family and friends, and not 
resulting in increasing SAR events thus far” (Durkalec et 

al., 2014, p. 1544) 
 

“This knowledge allows Inuit to make dynamic and 
flexible use of the environment and resources” (Krupkik, 

1993, as cited in Pearce et al., 2015, p. 234). 
 

“Inuit hunters with relatively little formal education but 
extensive environmental skills and knowledge” 

(Gearheard et al., 2011, p. 47). 
 

“Over time Inuit have perfected an adaptation to one of 
the earth's most unique environments. This adaptation has 

involved studying, watching and experimenting on the ice 
environment in order to avoid danger” (Nelson, 1969, as 

cited in Kelley, 2009, p. 12). 

 

 

Search and Rescue Challenges 

The SAR challenges category yielded three distinct themes: environment, manifested in 

half the review articles (20/40; 50%); transportation, indicated in more than four fifths of review 

articles (34/40; 85%); and resources, illustrated in just over three quarters of the articles under 

review (32/40; 80%) (Figure 3.11).   
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Environment. The environment theme was further divided into distinct subthemes of 

climate and weather and geography. Each subtheme occurred across the twenty articles 

pertaining to environment as follows: climate and weather, 80% (16/20) and geography, 25% 

(5/20) (Table 3.2).  

Climate and Weather. Appeared in the literature as challenging, often extreme, weather 

conditions. For example, as affirmed by Clark et al. (2016b), there is an elevated requirement for 

Arctic SAR due to the inherent risks of erratic sea ice and weather (Table 3.2).   

Geography. Conceptualized as a vast and remote region marked with sparsely settled 

communities. For example, Leroux (2016) pointed out that the Canadian Armed Forces (CAF) is 

responsible for effecting Arctic SAR in an area exceeding 10 million squared kilometers 

underscored by challenging environmental conditions, sparsely settled communities, and 

infrastructure shortfalls (Table 3.2).   

 

Table 3.2. Environment Subthemes. 

CATEGORY THEME SUBTHEME EXAMPLES 

SAR 

Challenges 
Environment 

Climate & Weather: 
Appeared in the 

literature as 
challenging, often 

extreme, weather 
conditions. 

“Whether sea ice or open water, the marine environment 
is dynamic and potentially dangerous, especially with 

strong winds or currents or poor visibility” (Kelley & 
Ljubicic, 2012, p. 30). 

 
“Cryospheric changes pose a number of challenges for 

international governance, human rights, safety, and search 
and rescue efforts” (Hovelsrud et al., 2011, p. 100). 

 
“Research suggests that more dynamic ice conditions and 

increasing unpredictability of the weather are increasing 
the risk of injury and raising demand for search and 

rescue (SAR) across the north” (Clark et al., 2016b, p. 
45). 

 
“This study shows that environmental influences, 

particularly weather and ice conditions, are the leading 
cause of SAR events in an Inuit community and the key 

factors contributing to health risk during land-based 
travel” (Durkalec at al., 2014, p. 1543). 

Geography: 

Conceptualized as a 

“This along with the small size and scarcity of 

communities, severe climate, rugged terrain and lack of 
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vast and remote region 
marked with sparsely 

settled communities. 

infrastructure makes it very difficult to deliver many 
territorial and federal programs including DEM” (I. 

Russell, 2009, p. 38). 
 

“The Arctic is an expensive theatre in which to operate. It 
is remote, has poor satellite coverage, is susceptible to 

extreme climactic conditions, and most significantly, it is 
enormous” (Exner-Pirot, 2012, p. 200). 

 
“The immensity and diversity of this area brings unique 

challenges to the coordination of resources from federal, 
provincial and municipal jurisdictions” (Leroux, 2016, p. 

2). 
 

“The [Canadian Armed Forces’] Arctic Area of Operation 
(AOR) is massive (over 10 million square km) and is 

characterized by a harsh climate, low population density, 
and lack of infrastructure” (Leroux, 2016, p. 5). 

 

Transportation. Divided into distinct subthemes of on-the-land-travel, shipping, and 

aviation. Each subtheme occurred across the 24 articles pertaining to transportation as follows: 

on-the-land-travel, 73.5% (25/34); shipping, 61.8% (21/34); and aviation 14.7% (5/34) (Figure 

3.11).  

On-the-Land-Travel. Manifested in the literature as an increase in unintentional injury 

and death rates attributable to environmental change, social vulnerability, and limited resources. 

This also includes intergenerational knowledge transference. For example, Laidler et al. (2011) 

described compromised sea ice travel safety resulting from “an erosion of land-based knowledge 

and skills among younger generations of Inuit” (as cited, p. 95) (Table 3.3).   

Shipping. Described in the literature as being at risk of a major disaster due to increased 

shipping traffic (e.g. transient, destinational), sea ice hazards as a result of cryospheric change, 

and poorly chartered Arctic waters. For example, enhancing Arctic SAR capacities is deemed 

essential based on a projected rise in maritime accidents attributable to significant sea ice 

reduction and the resultant expansion in transient and destinational shipping (Creps, 2016) 

(Table 3.3). In 2010, shipping traffic expansion and inadequate charting resulted in the 
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grounding of the Clipper Adventure cruise ship and the oil tanker, Nanny (Lackenbauer & 

Lajeunesse, 2014) (Table 3.3). 

Aviation. Discussed in the literature as being at risk due to increasingly adverse weather 

conditions. For example, Debortoli, Clark, Ford, Sayles, and Diaconescu (2019) postulate that 

current adverse climate variables were expected to contribute to the susceptibility of Arctic 

aviation systems for more than half a century (Table 3.3). 

 

Table 3.3. Transportation Subthemes. 

CATEGORY THEME SUBTHEMES EXAMPLES 

SAR 

Challenges 
Transportation 

On-the-Land-Travel: 
Manifested in the 

literature as an 
increase in 

unintentional injury 
and death rates 

attributable to 
environmental change, 

social vulnerability, 
and limited resources. 

This also includes 
intergenerational 

knowledge 
transference. 

“There is also likely a connection between lower 
traditional knowledge levels and/or higher community 

hazards and elevated search and rescue rates” (Debortoli 
et al., 2019, p. 11). 

 
“The public health context of concerns around land-

based safety is that mortality rates from unintentional 
injuries are already disproportionately high in Inuit 

regions” (Durkalec, 2013, p. 101). 
 

“An erosion of land-based knowledge and skills among 
younger generations of Inuit is also recognized as 

exacerbating the potential implications of sea ice 
change, particularly in terms of travel safety” (Laidler et 

al., 2011, p. 95). 
 

“Therefore, what was identified as the greatest risk was 
a lack of preparedness, experience, and knowledge 

regarding travel in the local environment” (Johansson & 
Manseau, 2012, p. 181). 

 
“While increased land-based activities among Inuit in a 

challenging physical environment may lead to increased 
exposure to environmental hazards, social determinants 

of health including lower family incomes, lower 
education, access to culturally-appropriate healthcare 

and injury prevention programming, and impacts of 
colonial processes on culture, knowledge, and 

relationships to the land also play a role in higher 

unintentional injury rates” (Durkalec et al., 2014, p. 
1536). 

 
“Socioeconomic status was found to influence 

ownership of supplies needed to be prepared, parts and 
properly working machines, and capacity to go on the 

land often to learn and retain skills” (Clark, 2016, p. 66). 
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Shipping: Described 
in the literature as 

being at risk of a 
major disaster due to 

increased shipping 
traffic (e.g. transient, 

destinational) and sea 
ice hazards as a result 

of cryospheric change. 

“Of particular concern is an environmental catastrophe 
resulting from accidents and pollution caused by an 

increase in commercial development and shipping 
traffic” (Orheim, 2003, as cited in Balasevicius, 2011, p. 

23) 
 

“thicker and more hazardous multi-year ice will 
continue to be problematic for cruise vessels, and other 

ships, entering the Passage” (Stewart et al., 2013, p. 157) 
 

“The Arctic environment presents unique risks to the 
shipping industry. Sea ice, glacial ice (icebergs), storm 

waves, and shoals can all be encountered in the Arctic” 
(Flynn, 2013, p. 21). 

 
“we will see, over time, that as sea ice recedes, and 

maritime traffic increases, incidents in the Arctic 
relating to maritime accidents will also increase, 

highlighting the need for SAR development in the 
Arctic” (Creps, 2016, p. 186) 

 
“To date, only 12 percent of Canada’s Arctic waters 

have been charted to modern standards, a deficiency that 
was dramatically demonstrated by the 2010 groundings 

of the Nanny, a tanker carrying nine million litres of fuel 

in the Simpson Strait, and the Clipper Adventure, a 
cruise ship in Coronation Gulf” (Lackenbauer & 

Lajeunesse, 2014, p. 4) 

Aviation: Discussed 

in the literature as 
being at risk due to 

increasingly adverse 
weather conditions. 

“Arctic marine shipping and the continued over flight of 

the Arctic region by commercial aircraft, will place 
increasing demands on the SAR infrastructure” (W. 

Russell, 2011, p. 14). 
 

“the threat of ships running aground or sinking; of 
airplanes crash landing; or of hunters getting lost on the 

land or sea are very high – in fact, imminent” (Exner-
Pirot, 2012, p. 201) 

 
“Based on the four hazards assessed [i.e. rain, snow, 

temperature, sea level rise] we find that system [i.e. air 
and marine transportation systems] vulnerability varies 

widely across the region and is projected to increase for 
at least the next 20 to 70 years” (Debortoli et al., 2019, 

p. 4). 
 

“under present conditions, air transportation systems are 
inhibiting timely access to definitive medical care, as 

well as reliable and regular access to many 
communities”  (Debortoli et al., 2019, p. 5) 

 

Resources. Divided into the following subthemes: infrastructure; assets; personnel, 

equipment, and training; leadership and policy; and information. Each subtheme occurred across 

the thirty-two articles pertaining to resources as follows: infrastructure; 59.4% (19/32); assets; 
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75% (24/32); personnel, equipment, and training 40.6% (13/32); leadership and policy 62.5% 

(20/31); and information 43.8% (14/32) (Figure 3.11).  

Infrastructure. Conceptualized through the identification of critical infrastructure 

deficiencies notably in the areas of shipping, aviation, medical care, and communications. For 

example, the former Premier of Nunavut, the Honourable Eva Aariak, voiced grave concerns 

regarding the current condition of Arctic infrastructure stating that infrastructural paucities “pose 

a barrier to effective contingency planning for search and rescue, and for emergency response” 

(as cited in Aariak, 2013, p. 2) (Table 3.4). 

Assets. Appeared in the literature in discussions surrounding a limited number of assets 

(e.g. aircraft, icebreakers, prehospital ambulatory services), which are geographically dispersed 

in such a manner as to contribute to ineffective and inefficient SAR service delivery. For 

example, as reported by W. Russell (2011), the exorbitant amount of flight time required to place 

southern based air assets dedicated to Arctic SAR operations in situ also necessitates the 

prepositioning of a second aircrew in order to maintain crew crest regulatory requirements 

(Table 3.4).    

Personnel, Equipment, and Training. This subtheme was demonstrated in the literature 

as a lack of essential equipment (e.g. clothing; motorized land, sea, and ice transport; 

technology) and personnel to conduct safe and effective SAR operations, including provision of 

post-event support as well as a deficit in training regarding skills essential to SAR and other 

associated DEM functions. For example, Clark, Ford, Pearce, and Berang-Ford (2016a) revealed 

that “in Whale Cove, the SAR committee at times has to wait twelve or more hours before 

finding a machine to use for a search” (as cited, p. 23) (Table 3.4). 
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Leadership and Policy. Manifested in the literature as SAR leadership possessing limited 

to no land safety knowledge, executing command and control (C2) from a location far removed 

from the area of operations, failing to establish an effective Northern SAR system capacity, and 

inefficient and/or ineffective policies. For example, Balasevicius (2011) noted that although the 

CAF is tasked to maintain an Arctic rapid emergency response capability, in reality, it has 

neither the capacity to sustain prolonged operations in the most Northern reaches of the Arctic 

nor the means to function in all Arctic locations (Table 3.4).     

Information. Described in the literature as information essential to avoiding hazards to 

prevent an emergency situation. For example, Pennesi et al. (2012), verified that although 

weather information (e.g. marine, aviation, public) is readily available, it does not necessarily 

include details critical to safe Arctic travel such as information pertaining to extremely 

hazardous environmental variables including, but not limited to, sea ice state, wind velocity and 

direction, and tidal activity (Table 3.4).   

 

Table 3.4. Resources Subthemes. 

CATEGORY THEME SUBTHEMES EXAMPLES 

SAR 

Challenges 
Resources 

Infrastructure: 

Conceptualized 
through the 

identification of 

critical infrastructure 
deficiencies notably 

in the areas of 
shipping, aviation, 

medical care, and 
communications. 

“The lack of infrastructure is at the root of Nunavut’s 

high cost of living and its acute housing shortage. It also 
poses a barrier to effective contingency planning for 

search and rescue, and for emergency response” (Aariak, 

2013, p. 2). 
 

“Land injuries in the Northern context often require both 
a SAR operation and remote medical care. All Nunavut 

communities are fly-in fly-out. Health centers, excluding 
Iqaluit, are limited in their ability to provide definitive 

care for complex trauma. Furthermore, pre-hospital care 
beyond basic first aid is nonexistent in most 

communities” (Artuso, 2012; Auer & Andersson, 2001; 
Young & Marchildon, 2012, as cited in Clark, 2016, p. 

24). 
 

“Despite taking steps to build a deep-water port, 
listening posts, and Arctic warfare training center, critics 

say that Canada has not been doing enough to declare 
and enforce its jurisdiction and could lose a challenge in 
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international courts” (CBC News, 2010, as cited in 
Garrette, 2011, p. 25). 

 
“Uncharted sea-lanes and limited salvage, repair, and 

emergency response infrastructure also pose significant 
dangers to regular shipping through the Northwest 

Passage” (Lackenbauer & Lajeunesse, 2014, p. 4). 

Assets: Appeared in 

the literature in 
discussions 

surrounding a limited 
number of assets (e.g. 

aircraft, icebreakers, 
prehospital 

ambulatory services) 
geographically 

dispersed in such a 
manner as to 

contribute to 

ineffective and 
inefficient SAR 

service delivery. 

“Instead of eight, The Globe and Mail reported only five 

to six AOPS [Arctic Offshore Patrol Ships] would be 
constructed, and these ships would be “slushbreakers” 

rather than icebreakers – needing to be accompanied by 
Coast Guard icebreakers when in heavier ice” (Westlake, 

2016, p. 55).  
 

“While six icebreakers are deployed to the Arctic in 
summer, and while search-and rescue operations take 

precedence in CCG operations, expecting this small fleet 
of icebreakers to cover such a vast area of waterways is 

unrealistic” (Stewart & Dawson, 2011, p. 264). 

 
“CCGS Amundsen took a day and a half to reach the 

MV Clipper Adventurer that ran aground in the 
Northwest Passage” (Shadian, 2018, p. 282). 

 
“Aerial SRU’s [search and rescue units] are located in 

southern Canada, necessitating long transit flights which 
require additional crews to be delivered to northern bases 

due to mandated rest periods” (W. Russell, 2011, p. 76). 

Personnel, 

Equipment, & 

Training: 

Demonstrated in the 
literature as a lack of 

essential equipment 
(e.g. clothing; 

motorized land, sea, 
and ice transport; 

technology) and 
personnel to conduct 

safe and effective 

SAR operations, 
including provision 

of post-event support 
as well as a deficit in 

training regarding 
skills essential to 

SAR and other 
associated DEM 

functions.   

“In most locations, definitive medical care requires 

transport in personal vehicles, by snowmobile or by all-
terrain vehicle to community health centres by 

volunteers who, at best, have basic first aid knowledge” 
(Clark & Ford, 2017, p. E135). 

 
“providing additional training, resources, and support for 

volunteer SAR groups across the region is critical, along 
with increasing federal air and marine resources 

committed to the region” (Ford & Clark, 2019, p. 1) 
 

“In Whale Cove, the SAR committee at times has to wait 

twelve or more hours before finding a machine to use for 
a search” (Clark et al., 2016a, p. 23). 

 
“most health centers across Inuit Nunangat do not have 

full-time physicians and lack resources to provide 
advanced life support to more than one patient; life-

saving measures for most emergencies requires timely 
aeromedical access” (Debortoli et al., 2019, p. 9) 
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Leadership & 

Policy: Manifested in 

the literature as SAR 
leadership possessing 

limited to no land 
safety knowledge, 

executing C2 from a 
location far removed 

from the area of 
operations, failing to 

establish an effective 
Northern SAR 

system capacity, and 
inefficient and/or 

ineffective policies.     

“Because many countries’ SAR responsibilities are still 
military or semi-military, creating a balanced standard 

for cooperation in the Arctic is difficult” (Creps, 2016, p. 
193). 

 
“Governments have little ability to address local risk 

perceptions and/or incorporate local knowledge into their 
safety management practices” (Johansson & Manseau, 

2012, p. 185). 
 

“[RCMP Officer] To be honest . . . I have no business 
being out there. I am pretty savvy in the bush down 

south, but, this is different story . . . I am not qualified to 
be out there. I have only been here for three years and I 

don’t think you learn that over three years” (Clark et al., 
2018, p. 8). 

 
CAF is mandated to conduct routine operations “while 

maintaining a robust, rapid response capability” 
regarding “specific contingencies and emergencies” as 

they may occur in the Arctic; however, this has not been 
accomplished as: “CAF has not made the Arctic a 

priority for some time”; “CAF lacks important capacity 
(e.g. equipment, infrastructure, networks, training) to 

effectively operate in the High Arctic for extended 

periods”; and its “ability to operate anywhere in the 
Arctic is a major limitation” such as the difficulties it 

could face if it had to respond to an emergency in the 
Arctic “such as a major air disaster (MAJAID)”. The C-

130 crash during OP BOXTOP in 1991 highlights this as 
“rescue efforts …were hampered by a blizzard, local 

terrain distances, and an isolated crash site” 
(Balasevicius, 2011, p. 26). 

 
“An overarching issue for all activities in the Arctic is a 

general lack of preparedness across local, national, and 
international levels, to support high levels of marine 

traffic and respond to increased pollution, accidents, and 
search and rescue needs as access to ice-free areas 

increases” (Hovelsrud et al., 2011, p. 103) 

Information: 

Described in the 
literature as 

information essential 
to avoiding hazards 

to prevent an 
emergency situation. 

“A complicating challenge is that there are fewer stations 

that collect weather and environmental data in the North 
than in southern Canada” (Steenhof, 2018, p. 40). 

 
“roughly 10% of the total Arctic maritime area is 

surveyed to modem standards resulting in frequent 
groundings” (Lajeunesse, 2012, p. 533) 

 
“While weather and marine forecasts are available 

through various channels, adequate information about 

sea ice conditions, wind and tides, which can produce 
some of the most hazardous conditions for travelers, is 

not included” (Pennesi et al., 2012, p. 912). 
 

“ice charts are poor due to the remoteness of the region 
and navigational charts are poor and not up to date” 

(Kelley & Ljubicic, 2012, p. 20). 
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Search and Rescue Knowledge Integration (Actual and Potential) 

In terms of the SAR knowledge integration (both actual & potential) category, a DEM 

theme was identified in more than three quarters of review articles (32/40; 80%) whereas a 

theme pertaining to governance appeared in more than three fifths of the articles under review 

(25/40; 62.5%) (Figure 3.11).   

Disaster and Emergency Management. Divided into distinct subthemes of prevention, 

preparedness, and response. Each subtheme occurred across the 32 articles pertaining to DEM as 

follows: prevention, 84.4% (27/32); preparedness, 56.3% (18/32); and response, 62.5% (20/32) 

(Figure 3.11). 

Prevention. Involves reducing or eliminating the likelihood or the consequences of a 

hazard, or both (risk likelihood reduction; risk consequences reduction; risk avoidance; risk 

acceptance; and risk transfer, sharing, or spreading). Prevention seeks to either make a hazard 

less likely to occur or reduce the negative effects if it were to occur (Coppola, 2015b). For 

example, as noted by Shadian (2018), Inuit hunters maintain such a high level of sea ice and 

weather situational awareness that they are more than qualified to implement disaster and 

emergency preventative measures (Table 3.5).   

Preparedness. Involves equipping people who may be impacted by a disaster or who may 

be able to help those impacted with the tools to increase their chances of survival and to 

minimize other losses. It means knowing what to do, how to do it, and being equipped with the 

right tools and information to act effectively (Coppola, 2015c). For example, Ford and Clark 

(2019), stress the importance of SAR volunteers having access to quality training, essential 

assets, and support systems to facilitate successful response and recovery operations (Table 3.5). 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 62 

 

Response. Involves taking action to reduce or eliminate the impact of disasters that have 

occurred or are currently occurring, in order to prevent further loss. In addition to the activities 

performed to carry out these immediate needs, such as first aid, SAR, and provision of shelter, it 

also includes the systems and procedures developed to coordinate and support such activities 

(Coppola, 2015d). For example, Leroux (2016) postulates that the establishment of an Arctic 

Rescue Center would serve to enhance SAR operations by drawing upon the strength of local 

safety knowledge and networks (Table 3.5). 

 

Table 3.5. Disaster & Emergency Management Subthemes. 

CATEGORY THEME SUBTHEMES EXAMPLES 

SAR 

Knowledge 

Integration 

(Actual & 

Potential) 

Disaster & 

Emergency 

Management 

Prevention: Involves 
reducing or 

eliminating the 
likelihood or the 

consequences of a 
hazard, or both (risk 

likelihood reduction; 
risk consequences 

reduction; risk 
avoidance; risk 

acceptance; and risk 
transfer, sharing, or 

spreading). Prevention 
seeks to either make a 

hazard less likely to 
occur or reduce the 

negative effects if it 
were to occur 

(Coppola, 2015b). 

“weather-related risk assessment can be improved by 
integrating local and scientific weather knowledge and 

making this information accessible to residents through 
the creation of weather hazards impact advisory groups” 

(Pennesi et al., 2012, p. 898) 
 

“informed prevention built on understanding of the 
causes of injury and distress on the land - saves lives and 

money” (Clark et al., 2016b, p. 45) 
 

“Despite the fact that Canada’s Arctic coastline is twice 
as long as the Atlantic and Pacific coasts combined, there 

is not a single port in the Arctic to support an oil spill 
clean-up or a major maritime rescue.” (Aariak, 2013, p. 

2). 
 

“Many communities are responding to increasing SAR 
incidents with prevention programs that emphasize 

providing avenues for youth to learn traditional land and 
navigation skills from Elders” (Ford & Clark, 2019, p. 

2). 
 

“Indigenous hunters of coastal communities are the ones 
who observe shifting ice flows and emerging weather 

patterns on a daily basis and are subsequently the ones 
who are equipped with the necessary knowledge to help 

mitigate a disaster” (Shadian, 2018, p. 284). 

Preparedness: 
Involves equipping 

people who may be 
impacted by a disaster 

or who may be able to 
help those impacted 

with the tools to 

“knowledge allows hunters to prepare for and deal with 
hazardous conditions on the land and ice” (Pearce et al., 

2015, p. 235) 
 

“Capacity could be built through additional multiagency 
training for both small (multi-day power plant failure) 

and large (airplane crash) incidents. Improvements in 
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increase their chances 
of survival and to 

minimize other losses. 
It means knowing 

what to do, how to do 
it, and being equipped 

with the right tools and 
information to act 

effectively (Coppola, 
2015c). 

airport infrastructure where runways are too short for 
CC-130 or C17 to land and where instrument minimums 

frequently limit aeromedical access is essential to 
improving response” (Debortoli et al., 2019, p. 7). 

 
“News media provides a partial source of data to 

estimate the extent and characteristics of backcountry 
emergencies. This information is needed to improve 

emergency preparedness and health system 
responsiveness in the Arctic” (S. Young et al., 2016, p. 

1). 
 

“Providing additional training, resources, and support for 
volunteer SAR groups across the region is critical as they 

are nearly always the first responders and are an 
invaluable resource in ensuring quick and efficient 

response” (Ford & Clark, 2019, p. 2). 
 

“importance of preparation for safety and successfully 
managing obstacles and crisis events was emphasized by 

expert travelers and SAR consultants” (Durkalec, 2013, 
p. 235) 

 
“Potential emergencies that Rangers prepare to encounter 

include a major air disaster or a cruise liner running 

aground” (Lackenbauer, 2005, p. 58). 

Response: Involves 

taking action to reduce 
or eliminate the impact 

of disasters that have 
occurred or are 

currently occurring, in 
order to prevent 

further loss. In 
addition to the 

activities performed to 
carry out these 

immediate needs, such 
as first aid, SAR, and 

provision of shelter, it 
also includes the 

systems and 
procedures developed 

to coordinate and 
support such activities 

(Coppola, 2015d). 

“Possible standards-based contribution to the Canadian 

North…Emergency Response…capacity of first 
responders and the availability and use of technologies 

and equipment for emergency response (including 
requirements for on-board vessels)” (Steenhof, 2018, p. 

43). 
 

“operational effectiveness depends on close 
collaboration with volunteer-based SAR committees" 

(Johansson & Manseau, 2012, p. 179) 
 

“Canada’s Standing Senate Committee on National 
Security and Defense issued a report in 2011 that called 

for a more robust Arctic SAR capability. It noted that the 
need for SAR is on the rise and current response times 

are potentially too slow” (Standing Senate Committee on 
National Security and Defence, 2011, as cited in 

Garrette, 2011, p. 20).  
 

“coordination is greatly influenced by the networking 
and local knowledge of the Northern population. By 

empowering the Arctic with its own Rescue Center, the 
strength of those networks and local knowledge can be 

solidified” (Leroux, 2016, pp. 19-20) 

 
“an NGSAR [Nain Ground SAR] member described how 

in the past, helicopters dispatched by the JRCC would 
bypass landing in Nain on searches north of the 

community, but have amended this practice to some 
extent after NGSAR conveyed that they are ignoring 

local knowledge of routes and individual travel practices 
which could improve their search times” (Durkalec, 

2013, p. 243) 
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Inuit Governance. 

Inuit Self-Determination. Inuit self-determination, in matters pertaining to SAR, was 

established as the exclusive Inuit governance subtheme in nearly two thirds of the review articles 

(25/40; 62.5%) (Figure 3.11). ITK’s 2020-2023 Strategy and Action Plan identifies its vision as, 

“Canadian Inuit are prospering through unity and self-determination” (as cited in ITK, 2020, p. 

5). This ITK vision of Inuit prosperity emanating from self-determination, in terms of SAR, 

manifested itself throughout the literature as a South to North devolution of government, Inuit 

involvement in policy making, accreditation of IK contributions, and local Inuit government 

obligations to the citizenry. 

For example, underscoring challenges faced by Inuit self-determination involving SAR 

policy, Shadian (2018), reveals how the insights of Inuit community government entities, 

although proximal to Arctic disasters and emergencies, are not accounted for in significant SAR 

policies such as the Arctic Council’s Agreement on Cooperation on Aeronautical and Maritime 

Search and Rescue in the Arctic (Table 3.6). It is necessary that the “Canadian DEM system”, as 

asserted by I. Russell (2009), “be inclusive and responsible to the fourth level of government in 

Canada” in support of Inuit government structures, “looking at ways to ensure the safety and 

security of their citizens during a major emergency or disaster” (as cited, p. 81) (Table 3.6). As 

maintained by Leroux (2016), government, by supporting the creation of an Arctic SAR 

coordination center, would facilitate its Arctic resident capacity-building mandate (Table 3.6). 

As demonstrated by Laidler et al. (2011), a systematic failure to acknowledge and accredit Inuit 

sea ice expert knowledge has contributed to an environment that discourages the sharing of 

essential safety information (Table 3.6).    
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Table 3.6. Inuit Governance Subtheme. 

CATEGORY THEME SUBTHEME EXAMPLES 

SAR 

Knowledge 

Integration 

(Actual & 

Potential) 

Inuit 

Governance 

Inuit Self-

Determination: In 

terms of SAR 
manifested itself 

throughout the 
literature as a South to 

North devolution of 
government, Inuit 

involvement in policy 
making, accreditation 

of IK contributions, 
and local government 

obligations to the 
citizenry. 

“A governance devolvement from South to North in the 
SAR coordination business is an easy and significant 

step towards the fundamental basis of the Canadian 
Arctic Foreign Policy, which is the well-being of the 

people of the North” (Leroux, 2016, p. 16). 

“While those agreements  [Arctic Council Agreements  

regarding SAR, Oil Pollution Response, Coast Guard 
Forum] by the Arctic states are important first steps in 

trying to address increased attention to the Arctic and the 
role that the Arctic Council should play in the 

governance of the region, they do not take into account 
the web of governance structures from local indigenous 

coastal communities and subnational regional entities 
that make up the Arctic and will essentially be the closest 

entities to an Arctic coast or maritime emergency” 

(Shadian, 2018, p. 280). 

“Inuit communities in the Arctic have the legal mandate 
(through domestic and international law), institutional 

legitimacy (through the land claims governments) as 
well as through their argument that they are ‘rights 

holders’ to play a vital role in Arctic policymaking and 
governance. This includes emergency situations and 

SAR in particular. Further, they have the historical 
knowledge and recent experiences to make this claim” 

(Shadian, 2018, p.282). 

“Another issue not well represented in this paper is the 
lack of understanding of Aboriginal issues within the 

Canadian DEM [disaster and emergency management] 
system. Along with the right to self-government comes 

the responsibility for your citizens. As Aboriginal groups 
develop self-government arrangements they will be 

looking at ways to ensure the safety and security of their 
citizens during a major emergency or disaster. This sets a 

requirement for the Canadian DEM system to be 
inclusive and responsive to the fourth level of 

government in Canada” (I. Russell, 2009, p. 81). 

“empowerment of the people of the North is an 

important aspect of government service that is only 
fulfilled with them having their own coordinated SAR 

network” (Leroux, 2016, p. 16)  

“Elders and hunters described how what they have 

shared in the past [i.e. Inuit sea ice expert knowledge] 
has been disregarded, not credited and/or used against 

them enough times that they are now starting to withhold 
information” (Laidler et al., 2011, p. 103). 

 
“’As a guest in their area,’ WO [Warrant Officer] 

Malcolm reflected, ‘who am I to tell them how to survive 
and get around’ (Interview, Malcom)” (Lackenbauer, 

2007, p. 112)? 
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“However, as a result, extensive community usage of the 

sea ice, and ice-filled waters, may not be considered 
when developing shipping routes. For example, ship 

traffic could alter the sea ice platform used by Inuit 
which would enhance the risks involved with local sea 

ice or boat travel” (Bates and Alverson, 2010, as cited in 
Kelley & Ljubicic, 2012, p. 34). 

 

 

 

Inuit Land Safety Knowledge Integration Pathways 

Results derived from descriptive and thematic analysis led to the conceptualization of a 

planning tool to support the identification of pathways facilitating the integration of Inuit land 

safety knowledge for solving problems unique to Inuit Nunangat SAR (Figure 3.12, Table 3.7). 

As evidenced in this study, there exists myriad individuals, organizations, and institutions 

representative of a wide range of disciplines with unique interests, perspectives, and insights 

concerning trends, themes, and challenges pertaining to Inuit Nunangat SAR and DEM; 

however, while these insights consider aspects of land safety knowledge at times, this is not 

necessarily always the case. Nevertheless, the planning tool, regardless as to whether aspects of 

land safety knowledge are present, is designed not only to pinpoint land safety knowledge 

integration opportunities, but also the corresponding pathway to either ascertain the existing 

level (i.e. full, partial, limited, none) of knowledge integration or to enable eventual achievement 

of full knowledge integration. It accomplishes this by, first, assessing source information for 

SAR requirements and applicable SAR mandates. There are no limits to source information 

which can include items such as journal articles, reports, newspaper articles, meeting and 

conference minutes, radio and television broadcasts, social media posts, blogs, and 

conversational interviews. SAR requirements refer to appropriate problems, challenges, or issues 

requiring mitigation, alleviation, or elimination through the provision of a product or service 
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and/or creation and implementation of a policy whereas SAR mandates denote jurisdictional 

responsibility at the national (i.e. aeronautical, maritime) and/or regional (i.e. inland) level. 

Finally, it is essential to identify knowledge integration qualifiers (i.e. prevention, preparedness, 

response, Inuit self-determination) along with the primary users and recipients (i.e. community, 

industry, tourism, responders, healthcare, Arctic states) of the knowledge integration as these 

justify and support selection of the appropriate knowledge integration pathway (i.e. policies, 

procedures, execution), the catalyst to determining the current level of knowledge integration 

and, in time, realizing full knowledge integration. 

 

 

 

 

 

 

 

 

 

 

Figure 3.12. Knowledge Integration Pathways Planning Tool Diagram. 

 

Examples of Determining Knowledge Integration Pathways 

 To illustrate, three examples derived from Table 3.7 will be looked at following the 

process discussed above and as outlined in the diagram in Figure 3.12. 

Knowledge Integration Pathways Planning Tool Diagram 

Pathways 

(Policies, Procedures, Execution) 

Users & Recipients (Community, 

Industry, Tourism, Responders, 

Healthcare, Arctic Sates) 

Level 

(Full, Partial, Limited, None) 

Requirement/Mandate 

(Problems, Challenges, Issues)/ 

(National, Regional) 

 

Render Services / Mitigate, Alleviate, Eliminate Challenges 

Qualifiers 

(Prevention, Preparedness, 

Response, Self-Determination) 
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 Example 1: Understanding On-the-Land Injuries. In this example, source information 

is derived from a quote found in a peer-reviewed journal article: “Increased knowledge of when 

and under what conditions [i.e. social, environmental] injuries occur can help health care 

practitioners focus preventions and prepare treatment resources” (Clark et al., 2016b, p. 45). It is 

clear that a requirement exists to enhance understanding of on-the-land-injuries and the mandate 

would be regional in nature with inland SAR implications. Developing appropriate procedures to 

conduct accident investigations is necessary; therefore, a knowledge integration pathway via 

procedures (operations) is appropriate. The procedures pathway is supported by prevention and 

preparedness qualifiers realized through the integration of Inuit social and environmental safety 

knowledge to facilitate on- the- land injury prevention including healthcare professional 

preparedness for such injuries. Further support for the pathway pertaining to procedures comes 

from the users and recipients of the knowledge integration that include communities, emergency 

responders, and healthcare providers.  The existing level of knowledge integration is determined 

as none. The goal here would be to commence the process of finding ways to increase the level 

of knowledge integration to full capacity.  

 Example 2: Disaster, GSAR, and Humanitarian Response. Source information is from 

a journal article statement: “the Rangers [Canadian Rangers] directly assist CF [Canadian 

Forces] activities in a number of ways: providing local expertise and guidance; advising and 

instructing other CF personnel on survival techniques… providing local assistance to Ground 

Search and Rescue (GSAR) and disaster relief activities” (Lackenbauer, 2007, p. 102). A 

requirement for Canadian Rangers to support disasters, GSAR, and humanitarian operations in 

the form of response is evident and falls under national (i.e. aeronautical, marine) and regional 

(i.e. inland) SAR mandates. The most relevant knowledge integration pathway is by means of 
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execution (tactics) and is supported by the preparedness and response qualifiers and the 

application of Inuit safety knowledge to improve the odds of successful outcomes during a major 

disaster, GSAR event, or humanitarian operation. Pathway selection is also supported by the end 

users and recipients which in this case are identified as communities, industry, tourism, and 

emergency responders. Knowledge integration has already been evaluated at full capacity; 

however, this particular example represents an opportunity to discover approaches to build upon 

that capacity.   

 Example 3: Community Owned SAR Assets and Infrastructure. In this example, 

source information, extracted from an article, highlighted that, “Canada still has no primary 

search and rescue (SAR) assets stationed in the region, and only limited infrastructure ‘north of 

sixty’ to deal with any type of major air disaster (MAJAID) or environmental emergency, such 

as an oil spill” (Balasevicius, 2011, p. 26). Obviously, there exists a requirement to increase the 

number of aeronautical and marine SAR assets in Inuit Nunangat as well as supporting 

infrastructure and based on the context would entail a national level SAR mandate in both the 

aeronautical and marine domains. Execution (tactics) represents the most fitting knowledge 

integration pathway supported by preparedness, response, and self-determination qualifiers to 

facilitate integration of Inuit safety knowledge into the management and operation of regionally 

and/or community based primary SAR assets (i.e. aircraft, ships) and associated infrastructure to 

provide effective and efficient response. Communities, industry, tourism, and emergency 

responders, the users and recipients of this knowledge integration, reflect and support the 

execution pathway. The existing level of knowledge integration is assessed as none; however, 

the key pieces have been identified to permit charting a path towards achieving full knowledge 

integration in favour of community owned assets.    
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Table 3.7. Inuit Land Safety Knowledge Integration Pathways Planning Tool Table. 

Source Requirement/Mandate 

(Problems, Challenges, Issues)/ 

(National, Regional) 

Qualifiers 

(Prevention, Preparedness, Response, 

Self-Determination) 

Users & 

Recipients 

Pathways 

(Policies, 

Procedures, 

Execution) 

Level 

(Full, 

Partial, 

Limited, 

None) 

Lackenbauer 

(2005) 
 

 

“In 1999-2000, for example, Rangers and 

personnel from 1 CRPG [Canadian Ranger Patrol 
Group] took part in 164 volunteer GSAR [Ground 

SAR] missions, one medevac, and one emergency 
rescue” (Lackenbauer, 2005, p. 52). (National: 

Aeronautical, Marine; Regional: Inland) 

Applying Inuit safety knowledge to respond 

to major disasters (e.g. air, ship, natural), 
GSAR, and humanitarian operations. 

(Response) 

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

Execution 

(Tactics) 

Full  

Hovelsrud et 

al. (2011) 

“The new waterways are not sufficiently charted. 

There is a need for iceberg and environmental 
monitoring, for infrastructure (ports, navigation 

aids, and supplies), better weather forecasting, and 
for enhanced capacity to respond to emergencies 

and accidents” (Hovelsrud et al., 2011, pp. 103-
104). (National: Marine) 

Utilizing Inuit safety knowledge to prevent, 

prepare for, and respond to emergencies 
attributable to cryospheric change. 

(Prevention, Preparedness, Response)  

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

Procedures 

(Operations) 
 

Partial 

Young, S. et 
al. (2016) 

 

“Monitoring backcountry emergency events in the 
Arctic is an essential component of community 

safety planning, emergency preparedness, and 
health care delivery” (S. Young et al., 2016, p. 1). 

(Regional: Inland) 

Integrating Inuit safety knowledge to better 
understand the extent and characteristics of 

backcountry emergencies to improve 
emergency prevention, preparedness, and 

health system responsiveness. (Prevention, 

Preparedness, Response) 

• Communities 
• Emergency 

Responders 
• Healthcare 

Providers 

Procedures 
(Operations) 

None 

Gearheard et 
al. (2011) 

“It [Igliniit project: mapping of trails routinely 
travelled] becomes another tool for travel safety by 

providing up-to-date hazards maps" (Gearheard et 
al., 2011, p. 52). (Regional: Inland) 

Integrating western GPS (Global Positioning 
System) and mapping technology with Inuit 

safety knowledge to create hazard maps for 
routinely travelled trails (i.e. Iglinitt). 

(Prevention, Preparedness, Response) 

• Communities 
• Emergency 

Responders 

Execution 
(Tactics) 

Partial 

Exner-Pirot 

(2012) 

“Arctic Marine Shipping Assessment (AMSA) 

specifically recommended: …that the Arctic states 
decide to support developing and implementing a 

comprehensive, multinational Search and Rescue 

(SAR) instrument, including aeronautical and 
maritime SAR, among the eight Arctic nations and, 

if appropriate, with other interested parties in 
recognition of the remoteness and limited 

Integration of Inuit safety knowledge into 

policy initiatives in support of the Arctic 
Council’s Agreement on Cooperation on 

Aeronautical and Maritime SAR. 

(Prevention, Preparedness, Response) 

• Communities 

• Industry 
• Tourism 

• Emergency 

Responders 
• Arctic Sates 

Policies 

(Strategies) 

None 
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resources of the region” (Arctic Marine Shipping 
Assessment, 2019, as cited in Exner-Pirot, 2012, p. 

197). (National: Aeronautical, Marine) 

Pennesi et al. 

(2012) 

“The local knowledge that circulates in town 

among the experienced hunters is a reliable source 
of weather-related information. If one has access to 

this knowledge, understands the information, and 
takes the appropriate action, vulnerability to 

hazardous weather can be greatly reduced” 
(Pennesi et al., 2012, p. 918). (Regional: Inland) 

Harmonizing Inuit safety and scientific 

weather knowledge to reduce the risks 
associated with on-the-land-travel. 

(Prevention, Preparedness)  

• Communities  Procedures 

(Operations) 

Partial 

Johansson 

(2008) 

“Again, with regards to safety, the information 

parks require to keep its staff and visitors safe, 

exists within the community” (Johansson, 2008, p. 
140). (Regional: Inland) 

Incorporating Inuit safety knowledge into 

Auyuittuq National Park safety management 

criteria to enhance visitor and park staff 
accident and emergency mitigation and 

preparedness. (Prevention, Preparedness) 

• Communities 

• Tourism 

 

Procedures 

(Operations) 

Partial 

Leroux (2016) “The creation of an Arctic Search and Rescue 
Region [SRR] must be an organic and joint effort 

on the part of the government and the people, 

utilizing the technical resources currently available 
as well as the human and cultural resources of the 

North that are thus far untapped. Only in this way 
can an Arctic SRR develop to its full potential and 

the lives of those in peril in Canada’s North be 
saved” (Leroux, 2016, p. 29). (National: 

Aeronautical, Marine; Regional: Inland) 

Merging Inuit safety knowledge into routine 
operations of a proposed Arctic SRR to 

support favourable SAR outcomes. 

(Prevention, Preparedness, Response) 

• Communities 
• Industry 

• Tourism 

• Emergency 
Responders 

Procedures 
(Operations) 

None 

Laidler et al. 
(2011) 

“These insights [Inuit local sea ice knowledge] 
may not only help improve image interpretation for 

local uses, based on local sea ice indicators, but 
they also have the potential to inform others 

seeking to draw on satellite imagery for local ice 
assessments such as: shipping (for industry or 

tourism), search and rescue operations, and 
integrated sea ice observing systems” (Laidler et 

al., 2011, p. 96) (National: Marine; Regional: 

Inland) 

Combining Inuit sea ice safety knowledge 
with synthetic aperture radar image 

technology to facilitate sea ice hazard risk 
assessment and SAR operations. 

(Prevention, Preparedness, Response)  

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Procedures 
(Operations) 

Partial 
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Clark et al. 
(2016b) 

“Increased knowledge of when and under what 
conditions [i.e. social, environmental] injuries 

occur can help health care practitioners focus 
preventions and prepare treatment resources” 

(Clark et al., 2016b, p. 45). (Regional: Inland) 

Integration of Inuit social and environmental 
safety knowledge to facilitate on-the-land 

injury prevention including healthcare 
professional preparedness for such injuries. 

(Prevention, Preparedness)    

• Communities 
• Emergency 

Responders 
• Healthcare 

Providers 

Procedures 
(Operations) 

None 

Lackenbauer 

(2007) 

“the Rangers [Canadian Rangers] directly assist CF 

[Canadian Forces] activities in a number of ways: 
providing local expertise and guidance; advising 

and instructing other CF personnel on survival 
techniques… providing local assistance to Ground 

Search and Rescue (GSAR) and disaster relief 
activities” (Lackenbauer, 2007, p. 102) (National: 

Aeronautical, Marine; Regional: Inland) 

Incorporation of Inuit safety knowledge and 

expertise in support of GSAR, disaster relief, 
and other humanitarian activities as well as 

the provision of  in-depth guidance and 
survival instruction to visiting CAF units. 

(Preparedness, Response) 

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

Execution 

(Tactics) 

Full  

Durkalec et al. 

(2014) 

“environmental influences, particularly weather 

and ice conditions, are the leading cause of SAR 
events in an Inuit community and the key factors 

contributing to health risk during land-based 
travel” (Durkalec et al., 2014, p. 1545) (Regional: 

Inland) 

Utilizing Inuit safety knowledge in tandem 

with complementary technologies (e.g. GPS, 
weather forecasts, sea ice satellite imagery) 

to facilitate on-the-land unintentional injury 
prevention and preparedness programs. 

(Prevention, Preparedness)   

• Communities 

• Healthcare 
Providers 

Procedures 

(Operations) 

None 

Clark & Ford 

(2017) 

“Prehospital medical care, however, is almost 

nonexistent across the region, with no ground 
advanced life support prehospital care in any of the 

three territories” (Clark & Ford, 2017, p. E135). 
(National: Aeronautical, Marine; Regional: 

Inland) 

Provide Inuit safety knowledge experts with 

environmentally suitable ambulatory 
equipment (e.g. snow ambulance) and 

prehospital medical care training (e.g. EMT 
certification). (Preparedness, Response)   

• Communities 

• Emergency 
Responders 

• Healthcare 
Providers 

Execution 

(Tactics) 

None 

Creps (2016) “SAR [according to the Arctic Council] will be a 

top priority to ensure the safety of these 
communities [Indigenous communities] in the 

future” (Creps, 2016, p. 190). (Regional: Inland) 

Integrating Inuit safety knowledge into 

Arctic Council SAR policies thus ensuring 
the safety and security of Inuit communities. 

(Prevention, Preparedness, Self-

Determination) 

• Communities 

• Industry 
• Tourism 

Policies 

(Strategies) 

None 

Kelley & 
Ljubicic 

(2012) 

“Implications for the well-being of people and 
animals dependent on the marine environment are 

captured in concerns for safety standards and 
environmental protection standards. However, a 

state-centric view of the Arctic persists with little 
recognition placed on how increased arctic 

shipping may impact Inuit communities, travel 
safety, and livelihoods” (Kelley & Ljubicic, 2012, 

pp. 21-22). (National: Marine; Regional: Inland)  
 

Integrating Inuit sea ice expert safety 
knowledge into Arctic marine policy to 

enhance travel safety for transient and 
destinational shipping as well as Inuit 

communities. (Prevention, Preparedness, 

Self-Determination)  

• Communities 
• Industry 

• Tourism 

Policies 
(Strategies) 

Limited 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE     73 

 

Westlake 
(2016) 

“According to CBC [Canadian Broadcasting 
Corporation], the report warned of issues with 

search and rescue such as a lack of integration with 
the military and RCMP [Royal Canadian Mounted 

Police], and that the Rangers [Canadian Rangers], 
while able to respond to emergencies, lack sea-life 

or air-mobile capabilities (Brewster, 2013a, as 
cited in Westlake, 2016, p. 89). (National: 

Aeronautical, Marine; Regional: Inland) 

 

Integration of Inuit safety expertise in 
conjunction with Inuit ownership, 

management, and operation of air and 
maritime assets in support of SAR 

operations. (Preparedness, Response, Self-

Determination)   

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Execution 
(Tactics) 

None 

Debortoli et al. 
(2019) 

“Emergency and disaster response across the 
Canadian Arctic is limited by a lack of interagency 

training, a lack of community-based resources, 
knowledge, preparedness, and minimal resources 

beyond DND capacities” (Debortoli et al., 2019, p. 
7). (National: Aeronautical, Marine; Regional: 

Inland) 

Integrating Inuit safety knowledge with 
DEM community training and community 

owned, managed, and operated DEM 
resources to enhance DEM operations 

beyond DND capability. (Preparedness, 

Response, Self-Determination)   

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Procedures 
(Operations) 

 

Limited 

Aariak (2013) “the Government of Nunavut is calling for a new 
long-term partnership with Canada to put in place 

essential infrastructure…it would enable 
Nunavummiut to participate directly in monitoring 

activity in the Arctic, enforcing Canadian laws and 
responding to emergencies” (Aariak, 2013, p. 2) 

(National: Aeronautical, Marine; Regional: 

Inland) 

Integration of Inuit safety knowledge into 
essential SAR infrastructure development 

policy thus increasing opportunities for Inuit 
to participate in emergency response 

initiatives. (Preparedness, Response, Self-

Determination)  

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Policies 
(Strategies) 

 

Limited 

Steenhof 
(2018) 

“although Transport Canada does set forth rules 
and regulations for shipping, no separate set of 

regulations exist for SAR to respond to an Arctic 
event” (Steenhof, 2018, p. 33). (National: Marine)  

Integration of Inuit safety knowledge into 
standards and regulations pertaining to 

Arctic SAR response capacities. 
(Preparedness, Response)  

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Policies 
(Strategies) 

Partial 

Pearce et al. 

(2015) 

“TEK [traditional ecological knowledge] continues 

to be important in enabling flexibility and 
innovation in hunting, hazard avoidance, and 

emergency preparedness, especially under 
changing climatic conditions” (Pearce et al., 2015, 

p. 240). (Regional: Inland) 

Merging Inuit safety knowledge into hazard 

risk management adaptation policies centric 
to climate change impacts. (Prevention, 

Preparedness)  

• Communities Policies 

(Strategies) 

Limited 

Russell, W. 

(2011) 

“efforts [as per the Agreement on Cooperation on 

Aeronautical and Maritime Search and Rescue] 
should be taken at the international level to 

develop preventive legislation and standards for 

Integration of Inuit safety knowledge into 

the SAR Agreement to enhance shipping 
standards that support disaster and 

• Communities 

• Industry 
• Tourism 

Policies 

(Strategies) 

Limited 
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northern-bound vessels, as well as the involvement 
of local communities in order to strengthen the 

emergency response framework” (W. Russell, 
2011, p. 54) (National: Marine; Regional: 

Inland) 

emergency prevention and response regimes. 
(Prevention, Response, Self-Determination)   

• Emergency 
Responders 

Russell, I. 

(2009) 

“Little consideration seems to have been given to 

Aboriginal groups in developing improvements in 
the federal support structure for DEM in Canada. 

While Aboriginal DEM concerns have been for the 
most part represented by the provincial/territorial 

level, Aboriginal groups have the right to self-
government, which includes rights to determine 

how their communities are prepared and supported 
during major disasters and emergencies. 

Consultation and relationship building needs to 
take place at all levels to gain an understanding of 

unique Aboriginal DEM requirements and their 
plans for DEM under self-government 

arrangements” (I. Russell, 2009, p. 78). (National: 

Aeronautical, Marines; Regional: Inland) 

Incorporation of Inuit safety knowledge into 

federal DEM policy pertaining to Inuit 
regions and communities. (Preparedness, 

Self-Determination) 

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

Policies 

(Strategies) 

Limited 

Kelley (2009) “For marine rescues, the CG [Coast Guard] fleet 

maintains advanced logistical and transportation 
capabilities such as aircrafts, ships and trained 

personnel; however, they are mostly based out of 
southern cities such as: Trenton, Ontario; Halifax, 

Nova Scotia; and Quebec City, Quebec” 
(Transport Canada, 2009, as cited in Kelley, 2009, 

p. 149). (National: Aeronautical, Marine) 

Integration of Inuit safety knowledge into 

the ownership, management, and operation 
of community owned SAR assets (i.e. 

aircraft, ships).  (Preparedness, Response, 

Self-Determination) 

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

Execution 

(Tactics) 

Limited 

Clark et al. 

(2018) 

“Communities across the Arctic need to be ready 

to respond to an increasing number of SAR of both 
small and large scale. This requires capacity to 

monitor local hazards, deliver first response in 
disasters before federal assets arrive (12–24 hours), 

and integration of local, regional, national 
emergency management systems. We find that 

communities are largely ill-prepared for ongoing 
search and rescue demands, let alone a larger scale 

disaster, such as a cruise ship emergency” (Clark et 
al., 2018, p. 12). (National: Aeronautical, Marine; 

Regional: Inland) 

In the face of increasing Inuit Nunangat 

disaster and emergency centric scenarios, 
integrating Inuit safety knowledge into SAR 

operations while ensuring that Inuit 
communities have the requisite in situ assets 

(i.e. aircraft, ships) thus enabling effective 
response.  

(Preparedness, Response, Self-

Determination) 

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

Execution 

(Tactics) 

Limited 
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Stewart & 
Dawson 

(2011) 

“However, it is impossible to guarantee that the 
Coast Guard will be close enough to provide 

search and rescue services to stricken cruise ships 
in the vast and increasingly busy waterways of the 

Canadian Arctic” (Stewart & Dawson, 2011, p. 
265). (National: Marine) 

Integrating Inuit safety knowledge into the 
management and operation of community 

owned and based  SAR ships to expedite 
maritime SAR operations. (Preparedness, 

Response, Self-Determination)  

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Execution 
(Tactics) 

None 

Johansson & 
Manseau 

(2012) 

“Moreover, the capacity of local park offices is 
often limited, with staff with responsibility for 

safety being transient and their understanding of 
the local environment and Inuit culture often 

limited. The level of expertise and preparedness of 
park staff therefore contrasts with Inuit expertise, 

where people are taught continually throughout 
their lives, listening to stories and instruction, 

traveling with their family, and developing their 
own relationships with the place through 

experience” (Johansson & Manseau, 2012, p. 187). 
(Regional: Inland) 

Incorporating Inuit safety knowledge into 
National Park safety management systems to 

reduce the unintentional injury rates of 
visitors, staff, and residents.  (Prevention, 

Preparedness) 

• Communities 
• Tourism 

 

Procedures 
(Operations) 

Partial 

Lajeunesse 
(2012) 

“With an increase in vessel traffic real time raw 
data transmission will be important. Accurate ice 

information from around the passage will have to 
be kept very current and the personnel and 

infrastructure to process and disseminate this 
information will have to keep up with demand” 

(Lajeunesse, 2012, p. 531). (National: Marine; 

Regional: Inland) 

Integrating Inuit sea ice safety knowledge 
into the fabrication and dissemination of ice 

information products essential to transient, 
destination, and local shipping safety. 

(Prevention, Preparedness) 

• Communities 
• Industry 

• Tourism 

Procedures 
(Operations) 

None 

Clark (2016) “prevention programs that improve youth land 
knowledge and experience, and that reduce 

financial constraints of safe harvesting and land 
use may be effective in improving safety” (Clark, 

2016, p. 64) (Regional: Inland) 

Integration of Inuit safety knowledge into 
programs aimed at reducing “on-the-land” 

unintentional injury amongst Inuit youth. 
(Prevention, Preparedness)  

• Communities 
• Emergency 

Responders 
• Healthcare 

Providers 

Procedures 
(Operations) 

Partial 

Durkalec 

(2013) 

“Participant suggestions for strengthening 

community safety for sea ice travel. Travel Skills: 
land skills transmission programs targeting young 

people, people without skidoo access, and new 
residents, taught by local sea ice users and 

assistance for families/hunters to travel to facilitate 
traditional experience-based skills transmission, 

especially financial assistance. Knowledge 
gathering and sharing: Community meetings or 

Integration of Inuit safety knowledge into 

community programs aimed at preparing 
community members for “on-the-land-

travel” while reducing the number of 
unintentional injury incidences. (Prevention, 

Preparedness) 

• Communities 

• Tourism 

Procedures 

(Operations) 

Partial 
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radio announcements regarding ice conditions, 
particularly during critical times (freeze-up, break-

up). Preparation: e.g., informing others before 
departure” (Durkalec, 2013, p. 246). (Regional: 

Inland) 

Lackenbauer 

& Lajeunesse 
(2014) 

“At the heart of this requirement [developing and 

maintaining safe shipping routes for destination 
and intra-Arctic traffic] is ensuring that such 

activity is beneficial to Inuit, whose traditional 
“highways” will double as transits routes for 

resource carriers and cruise ships. If developed 
with an eye to those most directly affected, 

Canada’s Arctic waters can offer a well managed 
route to an increasingly attractive region, making 

our Arctic a destination rather than mere space 
through which to pass” (Lackenbauer & 

Lajeunesse, 2014, p. 11). (National: Marine; 

Regional: Inland) 

Integration of Inuit safety knowledge into 

policies supporting the creation and 
maintenance of safe shipping routes, which 

are beneficial to Inuit Nunangat 
communities and shipping operations. 

(Prevention, Preparedness, Self-

Determination)      

• Communities 

• Industry 
• Tourism 

Policies 

(Strategies) 

Limited 

Dawson et al. 
(2017) 

“WWIC [weather, water, ice and climate] 
information is important in addressing user needs 

in the context of a changing climate and in 
supporting critical services (e.g. community re-

supply, resource harvesting) and preparedness for 
the environment (e.g. SAR, emergency response to 

environmental disasters, safe navigation in 
shipping and aviation, and national security)” 

(Dawson et al., 2017, p.44) (National: 

Aeronautical, Marine: Regional: Inland) 

Integration of Inuit safety knowledge of safe 
ice and weather conditions with science-

based knowledge to prevent unintentional 
injury on the land, enhance safe shipping 

navigation, and support SAR operations. 
(Prevention, Preparedness, Response, Self-

Determination)   

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Procedures 
(Operations) 

Limited 

Wallace & 

Lackenbauer 
(2010) 

“Working together [Canadian Rangers and Danish 

(Greenland) Sirius Dog Patrol] to enhance our 
ability to respond to emergencies through 

cooperative exercises in the Arctic is key to safety 
and to strengthening interoperability in the Arctic” 

(Wallace & Lackenbauer, 2010, p. 3) (National: 

Marine; Regional: Inland) 

Integrating Inuit safety knowledge into 

emergency response efforts in Inuit 
Nunangat in collaboration with personnel 

and resources from other Arctic states. 
(Preparedness, Response)    

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

• Arctic States  

Execution 

(Tactics) 

Partial 
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Balasevicius 
(2011) 

“Canada still has no primary search and rescue 
(SAR) assets stationed in the region, and only 

limited infrastructure ‘north of sixty’ to deal with 
any type of major air disaster (MAJAID) or 

environmental emergency, such as an oil spill” 
(Balasevicius, 2011, p. 26). (National: 

Aeronautical, Marine) 

Integration of Inuit safety knowledge into 
the management and operation of regionally 

and/or community based primary SAR assets 
(i.e. aircraft, ships) and associated 

infrastructure to provide effective and 
efficient response. (Preparedness, Response, 

Self-Determination) 

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Execution 
(Tactics) 

None 

Ford & Clark 

(2019) 

“The agreement [Arctic SAR Agreement] …has 

not markedly improved search and rescue (SAR) 
response capacity in Canada's response region or 

the burden of weekly small-scale search and 
rescues felt by those living in the Canadian Arctic” 

(Standing Senate Committee on Fisheries and 
Oceans, 2018, as cited in Ford & Clark, 2019, p. 

1). (National: Aeronautical, Marine: Regional: 

Inland) 

Incorporating Inuit safety knowledge into 

the Arctic SAR agreement with the goal of 
enhancing the capacity (e.g. training, 

equipment, assets) of Inuit communities to 
conduct SAR operations. (Preparedness, 

Response, Self-Determination) 

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

Policies 

(Strategies) 

Limited 

Garrette 

(2011) 

“It appears that a certain level of noncompliance 

by the Canadian government, such as too few 
resources or inadequate response times, would give 

the USCG [United States Coast Guard] authority to 
conduct SAR transits through Canada’s 

archipelagic waters and airspace” (as cited in 
Garrette, 2011, p. 20). (National: Aeronautical, 

Marine) 

Integration of Inuit safety knowledge in 

support of regional and/or community- based 
and owned icebreakers and aircraft engaged 

in providing timely and effective maritime 
and aeronautical SAR operations. 

(Preparedness, Response, Self-

Determination)  

• Communities 

• Industry 
• Tourism 

Procedures 

(Operations) 

None 

Stewart et al. 
(2013) 

“expecting this small fleet of icebreakers to cover 
such a vast watermass is unrealistic, as was 

confirmed in Pond Inlet, ‘. . . we don’t have a lot of 
resources up here [for search and rescue]’ (PI 

#24)” (Stewart et al., 2013, p. 157). (National: 

Marine) 

Integration of Inuit safety knowledge in 
support of regional and/or community-based 

and owned icebreakers engaged in providing 
timely and effective maritime SAR 

operations. (Preparedness, Response, Self-

Determination)   

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Execution 
(Tactics) 

None 
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Clark et al. 
(2016a) 

“The combination of high stress, emotional weight, 
and feeling ill-supported contributes to high 

turnover rates [of Inuit community SAR 
volunteers] in some communities and subsequently 

low levels of institutional memory among 
volunteers” (Clark et al., 2016a, p. 23). (Regional: 

Inland) 

Integration of Inuit safety knowledge into 
paid SAR positions in Inuit communities to 

alleviate high turnover rates, safeguard 
institutional memory, and create an 

environment of support (Preparedness, Self-

Determination).  

• Communities 
• Industry 

• Tourism 
• Emergency 

Responders 

Execution 
(Tactics) 

Limited 

Gearheard et 
al. (2010) 

“In addition to the up-to-date hazard maps they can 
already produce, this technology could add another 

benefit to the search and rescue applications of the 
Igliniit system” (Gearheard et al., 2010, p. 200). 

(Regional: Inland) 

Integrating Inuit safety knowledge with a 
Global Positioning System (GPS) 

environmental observation mapping 
technology to enhance SAR operations. 

(Prevention, Preparedness, Response)  

• Communities 
• Emergency 

Responders 

Execution 
(Tactics) 

Partial 

Flynn (2013) “Finally, there is direct interaction between safety 

(search and rescue) and all types of shipping 
because the increase in shipping activity will 

increase the risk of an accident happening and 
mechanisms must be in place to deal with these 

risks” (Flynn, 2013, p. 61). (National: Marine) 

Integration of Inuit safety knowledge into 

policies impacting effective Inuit Nunangat 
maritime SAR response. (Preparedness, 

Response)  

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

Policies 

(Strategies) 

None 

Shadian (2018) “The SAR agreement does not make any mention 

of Arctic indigenous or other local communities 
and, as such, it goes even further to ignore the 

simple fact that any search and rescue effort will 
set out on its mission from a number of indigenous 

communities along the Arctic’s shores, 
communities which not only hold a deep 

connection with and inherent sense of 
responsibility to the lands, waters, and resources of 

where they live but in many cases they further 

have rights to or outright own (through domestic 
and international law) these same land, waters, and 

resources” (Shadian, 2018, pp. 280-281). 
(National: Aeronautical, Marine: Regional: 

Inland) 

Integration of Inuit safety knowledge into 

the SAR Agreement to ensure Inuit 
concerns, participation, and insights are 

included in SAR policy directly implicating 
Inuit Nunangat lands, waters, ice, and 

communities. (Preparedness, Response, 

Self-Determination) 

• Communities 

• Industry 
• Tourism 

• Emergency 
Responders 

• Arctic States 

Policies 

(Strategies) 

None 
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Results Summary 

The results from this scoping review indicate that the literature linking actual and 

potential Inuit land safety knowledge integration with SAR first began to appear in the literature 

in 2005 and, since 2011, it is apparent that the number of publications has increased. Notably, 

2011 was the same year that the eight member states of the Arctic Council signed into effect the 

Agreement on Cooperation on Aeronautical and Maritime Search and Rescue in the Arctic (i.e. 

SAR Agreement) (Agreement on Cooperation on Aeronautical and Maritime Search and Rescue 

in the Arctic, 2011). Interestingly, other than the eight member states of the Arctic Council, there 

is no mention in the agreement regarding either IK or Indigenous participation.  

The signing of the SAR Agreement in 2011 may help to explain, at least in part, as to 

why a considerable amount of the literature highlighting these themes originated from a variety 

of research disciplines outside of DEM and/or SAR. Although respective disciplines focused on 

the subject of SAR in unique ways, it was evident in a number of cases that issues pertaining to 

rapid climatic and environmental change (e.g. melting sea ice) facilitated that connection, as 

expanding work in that area overlapped with increased SAR needs. In addition, there were also 

indicators, albeit to a limited degree, of a gradual shift from environmental centric SAR 

connections to perspectives rooted in DEM.  

Opportunities to integrate Inuit land safety knowledge into DEM/SAR initiatives were 

manifest throughout the review articles, and the inclusion of Inuit perspectives in an increasing 

portion of the review articles served as an indicator of potential forthcoming SAR opportunities 

in favour of Inuit and of Inuit Nunangat. Combining descriptive and thematic findings resulted in 

the creation of a planning tool that not only facilitates the identification of knowledge integration 

pathways to determine existing levels of knowledge integration in support of Inuit Nunangat 
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SAR but also provides a point of departure to commence the process of  moving towards full 

knowledge integration.     

The following chapter will discuss the projected increase in demand for Inuit Nunangat 

SAR services, Inuit Nunangat SAR system capacities, challenges facing Inuit Nunangat first 

responders, opportunities to integrate Inuit land safety knowledge into Inuit Nunangat SAR, 

socio-political-economic conditions impacting Inuit Nunangat SAR, and why the findings are 

important and what can be done to improve Inuit Nunangat SAR capabilities.   

  



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 81 

 

References 

Aariak, E. (2013). Building sustainability into a changing arctic. The McGill International 

Journal of Sustainable Development Law and Policy, 9(2), 1-3. Retrieved from 

https://www.mcgill.ca/mjsdl/files/mjsdl/aariak_9-2.pdf 

Agreement on Cooperation on Aeronautical and Maritime Search and Rescue in the Arctic, 

Canada-Denmark-Finland-Iceland-Norway-Russian Federation-Sweden-United States of 

America, May 12, 2011, Arctic Council. Retrieved from https://oaarchive.arctic-

council.org/bitstream/handle/11374/531/EDOCS-3661-v1-

ACMMDK07_Nuuk_2011_SAR_Search_and_Rescue_Agreement_signed_EN_FR_RU.

PDF?sequence=5&isAllowed=y 

Arctic Council. (2020). Arctic States. Retrieved from Arctic Council: https://arctic-

council.org/en/about/states/ 

Balasevicius, T. (2011). Towards a Canadian Forces Arctic operating concept. Canadian 

Military Journal, 11(2), 21-31. Retrieved from  

Clark, D. (2016). Vulnerability to injury: assessing biophysical and social determinants of land-

user injuries in Nunavut, Canada (Master’s thesis, McGill University, Montreal, 

Canada). Retrieved from https://escholarship.mcgill.ca/concern/theses/9w032571v. 

Clark, D. G., Ford, J. D., Pearce, T., & Berrang-Ford, L. (2016a). Vulnerability to unintentional 

injuries associated with land-use activities and search and rescue in Nunavut, Canada. 

Social Science & Medicine, 169, 18-26. https://doi.org/10.1016/j.socscimed.2016.09.026 

Clark, D., Ford, J., Berrang-Ford, L., Pearce, T., Kowal, S., & Gough, W. (2016b). The role of 

environmental factors in search and rescue incidents in Nunavut, Canada. Public Health, 

137, 44-49. https://doi.org/10.1016/j.puhe.2016.06.003 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 82 

 

Clark, D., & Ford, J. (2017). Emergency response in a rapidly changing arctic. Canadian 

Medical Association Journal, 189(4), E135-E136. https://doi.org/10.1503/cmaj.161085 

Clark, D., Ford, J., & Tabish, T. (2018). What role can unmanned aerial vehicles play in 

emergency response in the Arctic: A case study from Canada. PLoS ONE, 13(12), 1-16. 

https://doi.org/10.1371/journal.pone.0205299 

Coppola, D. P. (2015b). Chapter 4: Mitigation. In D. Coppola (Ed.), Introduction to international 

disaster management (Third ed., pp. 224-274). Kidlington, Oxford, United Kingdom: 

Butterworth-Heinemann. 

Coppola, D. P. (2015c). Chapter 5: Preparedness. In D. Coppola (Ed.), Introduction to 

international disaster management (Third ed., pp. 275-320). Kidlington, Oxford, United 

Kingdom: Butterworth-Heinemann. 

Coppola, D. P. (2015d). Chapter 6: Response. In D. Coppola (Ed.), Introduction to international 

disaster management (Third ed., pp. 321-404). Kidlington, Oxford, United Kingdom: 

Butterworth-Heinemann. 

Creps, J. (2016). Chapter 10: Facing the challenges of search & rescue cooperation in the Arctic. 

In E. Doane, L. Heckenlively, D. Moore, K. Brewster, A. Rutz, C. Wang, . . . I. 

Laohajaratsang, & E. Doane (Eds.), Putting the Arctic back on the map: A progress 

report in anticipation of the Arctic Council's twentieth anniversary (pp. 183-198). Seattle, 

Washington, United States of America: University of Washington Jackson School of 

International Studies. 

Dawson, J., Hoke, W., Lamers, M., Liggett, D., Ljubicic, G., Mills, B., . . . Thoman, R. (2017). 

Navigating weather, water, ice and climate information for safe polar mobilities 

(WWRP/PPP No. 5 – 2017). World Meteorological Organization, World Weather 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 83 

 

Research Programme. 

https://www.polarprediction.net/fileadmin/user_upload/www.polarprediction.net/Home/

Organization/Task_Teams/PPP-SERA/WWRP_PPP_No_5_2017_11_OCT.pdf 

Debortoli, N., Clark, D., Ford, J., Sayles, J., & Diaconescu, E. (2019). An integrative climate 

change vulnerability index for arctic aviation and marine transportation. Nature 

Communications, 10(1), 1-15. https://doi.org/10.1038/s41467-019-10347-1 

Durkalec, A. (2013). Understanding the role of environment for Indigenous health: A case study 

of sea ice as a place of health and risk in the Inuit community of Nain, Nunatsiavut 

(Master’s thesis, Trent University, Peterborough, Canada). Available from ProQuest 

Dissertations & Theses Global. (1399560763). 

Durkalec, A., Furgal, C., Skinner, M., & Sheldon, T. (2014). Investigating environmental 

determinants of injury and trauma in the Canadian north. International Journal of 

Environmental Research and Public Health, 11(2), 1536-1548. 

https://doi.org/10.3390/ijerph110201536 

Exner-Pirot, H. (2012). Defence diplomacy in the arctic: The search and rescue agreement as a 

confidence builder. Canadian Foreign Policy, 18(2), 196-207. 

https://doi.org/10.1080/11926422.2012.709053 

Flynn, A. (2013). A Guide for integrating Inuit Qaujimajatuqangit into decision-making for 

marine shipping development in Nunavut, Canada (Master’s thesis, Dalhousie 

University, Halifax, Canada). Retrieved from 

https://dalspace.library.dal.ca/handle/10222/37030 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 84 

 

Ford, J., & Clark, D. (2019). Preparing for the impacts of climate change along Canada’s Arctic 

coast: The importance of search and rescue. Marine Policy, 108, 1-3. 

https://doi.org/10.1016/j.marpol.2019.103662 

Garette, M. J. (2011). Search and rescue transits through Canadian territorial waters (Legal 

Research Project, U.S. Coast Guard Seminar, Case Western Reserve University School of 

Law, Cleveland). Retrieved from https://apps.dtic.mil/dtic/tr/fulltext/u2/a556333.pdf 

Gearheard, S., Aipellee, G., & O’Keefe, K. (2010). Chapter 8: The Igliniit project: Combining 

Inuit knowledge and geomatics engineering to develop a new observation tool for 

hunters. In I. Krupnik, C. Aporta, S. Gearheard, G. J. Laidler, & L. K. Holm (Eds.), Siku: 

Knowing our ice: Documenting Inuit sea ice knowledge and use (pp. 181-202). 

Dordrecht, Netherlands: Springer Netherlands. https://doi.org/10.1007/978-90-481-8587-

0_8 

Gearheard, S., Aporta, C., Aipellee, G., & O'Keefe, K. (2011). The Igliniit project: Inuit hunters 

document life on the trail to map and monitor Arctic change. Canadian Geographer, 

55(1), 42-55. https://doi.org/10.1111/j.1541-0064.2010.00344.x 

Hovelsrud, G., Poppel, B., van Oort, B., & Reist, J. D. (2011). Arctic societies, cultures, and 

peoples in a changing cryosphere. Ambio: A Journal of the Human Environment, 40(1), 

100-110. https://doi.org/10.1007/s13280-011-0219-4 

Inuit Tapiriit Kanatami. (2020). 2020–2023 strategy and action plan [PDF file]. Retrieved from 

https://www.itk.ca/wp-content/uploads/2020/09/ITK_2020-2023-Strategy-

Plan_English_PDF.pdf 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 85 

 

Johansson, K. (2008). Inuit safety culture and its potential influence on management practices in 

Auyuittuq National Park, Nunavut (Master’s thesis, University of Manitoba, Winnipeg, 

Canada). Available from ProQuest Dissertations & Theses Global. (304399984).  

Johansson, K., & Manseau, M. (2012). Inuit safety culture and its relevance to safety 

management in Auyuittuq National Park. Society & Natural Resources, 25(2), 176-190. 

https://doi.org/10.1080/08941920.2010.551533 

Kelley, K. E. (2009). Policies and practicalities of shipping in changing ice conditions: A case 

study from Cape Dorset, Nunavut. (Master’s thesis, Carleton University, Ottawa, 

Canada). Available from ProQuest Dissertations & Theses Global. (250844878). 

Kelley, K., & Ljubicic, G. (2012). Policies and practicalities of shipping in Arctic waters: Inuit 

perspectives from Cape Dorset, Nunavut. Polar Geography, 35(1), 19-49. 

https://doi.org/10.1080/1088937X.2012.666768 

Lackenbauer, P. W. (2005). The Canadian rangers: A ‘postmodern’ militia that works. Canadian 

Military Journal, 6(4), 49-60. Retrieved from 

https://www.researchgate.net/publication/237226826_The_Canadian_Rangers_A_Postm

odern_Militia_That_Works 

Lackenbauer, P. (2007). Chapter 4: Teaching Canada’s Indigenous sovereignty soldiers…and 

vice versa: “Lessons learned” from Ranger instructors. In P. Lackenbauer, R. Sheffield, 

C. Mantle, P. W. Lackenbauer, S. R. Sheffield, & C. L. Mantle (Eds.), Aboriginal peoples 

and military participation: Canadian and international perspectives (pp. 99-126). 

Winnipeg, MB, Canada: Canadian Defence Academy Press.  



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 86 

 

Lackenbauer, W., & Lajeunesse, A. (2014). On uncertain ice: The future of Arctic shipping and 

the Northwest Passage. The School of Public Policy Publications (SPPP), 7. 

https://doi.org/10.11575/sppp.v7i0.42493 

Laidler, G., Hirose, T., Kapfer, M., Ikummaq, T., Joamie, E., & Elee, P. (2011). Evaluating the 

floe edge service: How well can SAR imagery address Inuit community concerns around 

sea ice change and travel safety? Canadian Geographer, 55(1), 91-107. 

https://doi.org/10.1111/j.1541-0064.2010.00347.x 

Lajeunesse, A. (2012). A new Mediterranean? Arctic shipping prospects for the 21st century. 

Journal of Maritime Law and Commerce, 43(4), 521-537. 

Leroux, J. (2016). The Arctic SAR region: Frozen in time. (Academic Paper, Canadian Forces 

College, North York) Retrieved from 

https://www.cfc.forces.gc.ca/259/290/402/305/leroux.pdf 

Pape, D. (2016, March 10). Policy, procedure, and execution [Conference presentation]. 

Performance and Process Improvement Associates 2016 Workers’ Compensation 

Symposium, Carterville, IL, United States. Retrieved from 

http://workcarereadywell.net/sites/default/files/DeborahPape.pptx 

Pearce, T., Ford, J., Cunsolo Willox, A., & Smit, B. (2015). Inuit traditional ecological 

knowledge (TEK), subsistence hunting and adaptation to climate change in the Canadian 

Arctic. Arctic, 68(2), 233-245. https://doi.org/10.14430/arctic4475 

Pennesi, K., Arokium, J., & Mcbean, G. (2012). Integrating local and scientific weather 

knowledge as a strategy for adaptation to climate change in the Arctic. Mitigation and 

Adaptation Strategies for Global Change, 17(8), 897-922. 

https://doi.org/10.1007/s11027-011-9351-5 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 87 

 

Russell, I. (2009). Intergovernmental cooperation and coordination within Canadian disaster 

and emergency management - what makes it work? (Master’s thesis, Royal Roads 

University, Victoria, Canada). Available from ProQuest Dissertations & Theses Global. 

(305160985). 

Russell, W. (2011). A proposed Arctic search and rescue strategy for Canada. (Master’s thesis, 

Dalhousie University, Halifax, Canada). Retrieved from 

https://dalspace.library.dal.ca/handle/10222/14285 

Shadian, J. M. (2018). Navigating political borders old and new: The territoriality of Indigenous 

Inuit governance. Journal of Borderlands Studies, 33(2), 273-288. 

https://doi.org/10.1080/08865655.2017.1300781 

Steenhof, P. (2018). Opportunities for standards to contribute to health, safety, resiliency, and 

environmental protection in Canada’s North. The Northern Review, 48(48), 33-50. 

https://doi.org/10.22584/nr48.20l8.002 

Stewart, E. J., Dawson, J., Howel, S. E., Johnston, M. E., Pearce, T., & Lemelin, H. (2013). 

Local-level responses to sea ice change and cruise tourism in Arctic Canada's Northwest 

Passage. Polar Geography, 36(1-2), 142-162. 

https://doi.org/10.1080/1088937X.2012.705352 

Stewart, E., & Dawson, J. (2011). A matter of good fortune? The grounding of the Clipper 

Adventurer in the Northwest Passage, Arctic Canada. Arctic, 64(2), 263-267. 

https://doi.org/10.14430/arctic4113 

Wallace, R., & Lackenbauer, P. (2010). Unstoppable momentum: The real meaning and value 

behind Operation Nunavilut 10: A policy update paper. Canadian Defence & Foreign 

Affairs Institute. 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 88 

 

https://d3n8a8pro7vhmx.cloudfront.net/cdfai/pages/43/attachments/original/1413676583/

Unstoppable_Momentum.pdf?1413676583 

Westlake, C. (2016). Just the tip of the iceberg: Southern media depictions of Canadian 

sovereignty in the Arctic. (Master’s thesis, Dalhousie University, Halifax, Canada). 

Retrieved from https://dalspace.library.dal.ca/handle/10222/72104 

Young, S., Tabish, T., Pollock, N., & Young, T. (2016). Backcountry travel emergencies in 

Arctic Canada: A pilot study in public health surveillance. International Journal of 

Environmental Research and Public Health, 13(3), 1-7. 

https://doi.org/10.3390/ijerph13030276 

 

 

 

 

  



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 89 

 

Chapter 4: Discussion 

The purpose of this scoping review was to identify, investigate, and analyse the nature, 

range, and extent of current and potential pathways facilitating Inuit land safety knowledge 

integration to address challenges impacting Inuit Nunangat search and rescue (SAR). Forty 

articles, representative of a wide range of publications (i.e. journal articles, master’s theses, book 

chapters, reports, policy papers) and diverse fields of study (e.g. disaster and emergency 

management [DEM], environmental studies, sovereignty and security, marine policy and 

management, sociology), were identified, analysed, and reported on. The included literature 

yielded descriptive and thematic insights that confirmed and augmented our understanding of 

Inuit Nunangat SAR challenges and Inuit land safety knowledge, while discovering Inuit land 

safety knowledge integration opportunities within Inuit Nunangat SAR conducive to reducing 

and/or eliminating the impacts associated with these challenges to Inuit Nunangat SAR.  

 

Demand Trends for Inuit Nunangat Search and Rescue Services 

The included literature indicates that the rate of “on-the-land” unintentional injury in 

Inuit Nunangat and the subsequent demand for maritime, aeronautical, and ground SAR services, 

for both residents and visitors (Clark et al., 2016a; Clark et al., 2016b; Durkalec et al., 2014) is 

on the rise; this is attributable to climate change (Clark et al., 2016a; Clark et al., 2016b; 

Durkalec at al., 2014), limited environmental and land knowledge or access thereof  (Debortoli et 

al., 2019; Laidler et al., 2011), and  socioeconomic realities (Clark, 2016; Clark et al., 2016a; 

Durkalec et al., 2014). These findings align with prior research that identifies climate change not 

only as a contributing factor to riskier patterns of land use (Clark & Ford, 2017; Cuerrier et al., 

2015; Downing & Cuerrier, 2011; Ford et al., 2014), but also as a barrier to intergenerational 
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transference of essential land knowledge (Aporta et al., 2011; Downing & Cuerrier, 2011; Ford 

et al., 2014). This combination of riskier land use and decreased knowledge sharing may lead to 

a marked increase in accidents, injuries, and potentially death (Cuerrier et al., 2015; Downing & 

Cuerrier, 2011; Ford, et al., 2014).  

The included literature also demonstrates that increases in transient and destinational 

shipping traffic attributable to sea ice decline are projected to raise the demand, both now and 

into the future, for Inuit Nunangat maritime, aeronautical, and ground SAR services 

(Balasevicius, 2011; Creps, 2016; Exner-Pirot, 2012; Flynn, 2013; Stewart et al., 2013). The 

increased amount of shipping combined with existing SAR system deficiencies such as out of 

area SAR assets (Balasevicius, 2011; Clark, Ford, and Tabish, 2018; Garrette, 2011; Kelley, 

2009; W. Russell, 2011; Shadian, 2018; Stewart et al., 2013; Stewart & Dawson, 2011), 

defective and/or non-existent SAR infrastructure (Aariak, 2013; Balasevicius, 2011; Hovelsrud, 

Poppel, van Oort, & Reist, 2011; Lackenbauer & Lajeunesse, 2014; Leroux, 2016; I. Russell, 

2009), and primary and prehospital healthcare below national standard (Clark, 2016; Clark & 

Ford, 2017; Clark et al., 2016b; Debortoli et al., 2019) increases the risk (i.e. likelihood and 

consequences) of a major shipping disaster or emergency which in turn dictates the need for an 

increased level of SAR services. The degree of risk is further compounded by the enormity 

(Exner-Pirot, 2012; Leroux, 2016) and remoteness (Exner-Pirot, 2012; Leroux, 2016; I. Russell, 

2009) of the region, unpredictable weather (Balasevicius, 2011; Clark, 2016; Clark et al., 2016a; 

Dawson et al., 2017;  Debortoli et al., 2019; Exner-Pirot, 2012; Hovelsrud et al., 2011; Leroux, 

2016; Pennesi et al., 2012; I. Russell, 2009; Kelley & Ljubicic, 2012) and sea ice (Clark, 2016; 

Clark et al., 2016a; Creps, 2016; Dawson et al., 2017; Debortoli et al., 2019; Flynn, 2013; 

Hovelsrud et al., 2011; Kelley & Ljubicic, 2012; Laidler et al., 2011; Lajeunesse, 2012; Pennesi 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 91 

 

et al., 2012; Stewart et al., 2013; Westlake, 2016), and inadequate marine services such as poor 

ice charts (Dawson et al., 2017; Hovelsrud et al., 2011; Kelley & Ljubicic, 2012; Laidler et al., 

2011; Lajeunesse, 2012; Pennesi et al., 2012), insufficient mapping of waterways (Hovelsrud et 

al., 2011; Lackenbauer & Lajeunesse, 2014; Lajeunesse, 2012), and limited Arctic shipping 

regulations and standards (W. Russell, 2011). Previous  research, in addition to pinpointing 

climate change as the primary factor contributing to increased shipping traffic (Benoit, 2017; 

Clark & Ford, 2017; Davis et al., 2018; French, 2014; Humphries, 2013), also supported the 

finding of increased risk (i.e. likelihood and consequence) of a significant marine disaster or 

emergency occurring by demonstrating that in situ assets (i.e. icebreakers) are either of limited 

quantity (Benoit, 2017; Zerehi, 2016) and/or are located too far away (e.g. emergency aircraft, 

icebreakers) (Benoit, 2017; French, 2014; Humphries, 2013; Zerehi, 2016) to make an effective 

response; geographic challenges (e.g. enormity of Inuit Nunangat) hinder timely rescues (CCG, 

2019); and primary (Bourque & Cunsolo Willox, 2014; Clark & Ford, 2017; Eggertson, 2015; 

Young & Chatwood, 2017) and prehospital healthcare (Clark & Ford, 2017; Young & 

Chatwood, 2017) systems nonconformity to national standards threatens lives. 

 

Inuit Nunangat Search and Rescue System Capacities 

The current Inuit Nunangat SAR system, as detailed in the included literature, is 

presently incapable of achieving and sustaining the capacities mandated by national and 

international policy necessary to conduct successful operations at any time and in any season 

across all Inuit Nunangat locales (Balasevicius, 2011; Garrette, 2011). The included literature 

underscored that the effectiveness of maritime and aeronautical assets critical to the rapid 

handling of Inuit Nunangat SAR events is questionable, as these assets are either located too far 
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out of region (e.g. aircraft and icebreakers stationed in Southern Canada) (Balasevicius, 2011; 

Garrette, 2011; Kelley, 2009; W. Russell, 2011), or their in situ presence is severely restricted 

(e.g. seasonally limited number of icebreakers spread across Inuit Nunangat) (Garrette, 2011; 

Shadian, 2018; Stewart & Dawson, 2011). These findings corroborate previous understanding 

with respect to significantly increased SAR response times attributable to assets either situated 

thousands of miles away at southern locales (e.g. aircraft) (Benoit, 2017; French, 2014), or 

within the region but unable to affect proper response due to limited capacity (i.e. icebreakers) 

(Benoit, 2017; Zerehi, 2016); both situations which are further exacerbated by the enormity of 

the Inuit Nunangat SAR Area of Responsibility (AOR) (CCG, 2019). 

Inuit Nunangat SAR infrastructure (e.g. maritime, aeronautical, prehospital healthcare, 

definitive healthcare) essential to the achievement and sustainment of SAR system capacities, is 

either extremely limited or non-existent and much of the current infrastructure finds itself in a 

condition that impedes effective SAR operations and associated support activities (Aariak, 2013; 

Balasevicius, 2011; Clark, 2016; Lackenbauer & Lajeunesse, 2014). Research, such as that of 

Benoit (2017), supports these finding by highlighting the ineffectiveness and inefficiency posed 

by situating, exterior to Inuit Nunangat (e.g. southern Canada), infrastructure fundamental to 

sustaining assets (i.e. maritime, aeronautical) essential to Inuit Nunangat SAR operations. 

Additionally, health infrastructure, including primary (Bourque & Cunsolo Willox, 2014; Clark 

& Ford, 2017; Eggertson, 2015; Young & Chatwood, 2017) and prehospital (Clark & Ford, 

2017) healthcare systems which are vital to Inuit Nunangat SAR, are also often below the 

national standard and inadequate for responding to SAR emergencies.    

As evidenced in the included literature, SAR leadership (i.e. command and control [C2]), 

across all Inuit Nunangat SAR jurisdictions (i.e. maritime, aeronautical, ground), is 
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predominantly composed of entities and individuals, both external (Balasevicius, 2011; Creps, 

2016) and internal (Clark et al., 2018; Johansson & Manseau, 2012) to Inuit Nunangat, who, 

more often than not, are deficient of knowledge about specific locales and expertise essential to 

successful Inuit Nunangat SAR operations (Balasevicius, 2011; Clark et al., 2018; Durkalec, 

2013; Johansson & Manseau, 2012; Leroux, 2016). These findings are reinforced by the previous 

research of Benoit (2017), which revealed that the administration of Inuit Nunangat SAR was, in 

the majority of instances, being affected by leadership not conversant in Inuit land safety 

knowledge; leadership that, as a result of a knowledge deficit, engendered varying degrees of 

mistrust from a number of Inuit volunteer first responders.        

 

Inuit Nunangat First Responders and Attendant Challenges 

The included literature highlights that most Inuit Nunangat communities maintain a 

GSAR volunteer first response capacity (Clark & Ford, 2017; Ford & Clark, 2019; Johansson & 

Manseau, 2012; Lackenbauer, 2005) and in the majority of DEM situations, due to geographic 

proximity and a sense of responsibility to the community (S. Young et al., 2016), including to 

migrant travellers (Johansson & Manseau, 2012), will initiate first response, regardless of SAR 

jurisdictional mandate (i.e. maritime, aeronautical, ground) (Lackenbauer, 2007). Previous 

research supports these findings by expounding how rapid response executed by first responders 

proximal to a disaster or emergency significantly increases the likelihood of a successful SAR 

operation (Coppola, 2015b). Furthermore, as documented by Poteyeva et al. (2018), strong first 

responder social connections with victims, such as the tightknit social networks that exist in Inuit 

communities (Johansson & Manseau, 2012), while serving to influence a favourable SAR 

intervention also, and as affirmed by Whittaker et al. (2015), instill a sentiment of community 
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ownership of the volunteer first responder’s land safety knowledge and resources employed in 

support of disaster and emergency resolution.    

Inuit first responders, most of whom are primarily volunteers, are, as demonstrated in the 

included literature, ill-supported in terms of personnel, equipment, and training resources 

essential to achieving successful SAR outcomes (Ford & Clark, 2019; Debortoli et al., 2019) 

often experiencing high levels of burnout that subsequently lead to increased rates of turnover 

and considerable loss of corporate knowledge (Clark et al., 2016a). Previous research supports 

these findings by demonstrating that Inuit volunteer first responders, although typically endowed 

with comprehensive environmental and land safety knowledge, are oftentimes restricted in their 

ability to realize optimal SAR outcomes owing to limited training, equipment, and other essential 

resources (Benoit, 2017; French, 2014; Johansen, 2013), including vessels and aircraft (Benoit, 

2017; French, 2014).    

 

Inuit Land Safety Knowledge 

The included literature demonstrates that Inuit land safety knowledge is rooted in: 

leadership (Table 3.1), the influence (Lackenbauer, 2005), respect, and modesty (Johansson, 

2008) of Elders; land knowledge (Table 3.1), including an in depth awareness and appreciation 

of surrounding lands, waters, and inherent hazards derived from a lifetime of experience and 

observation (Clark et al., 2018; Dawson et al., 2017; Pennesi et al., 2012), including the capacity 

to facilitate transfer of this essential knowledge to less experienced travelers (Lackenbauer, 

2007); community well-being (Table 3.1), the application of intergenerational land travel (S. 

Young et al., 2016) and environmental knowledge (Kelley, 2009) to safeguard the community 

(Lackenbauer, 2007); and adaptive capacity (Table 3.1), including comprehensive environmental 
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aptitudes (Gearheard, Aporta, Aipellee, & O’Keefe, 2011; Pearce, Ford, Cunsolo Willox, & 

Smit, 2015) permitting immediate and correct prosecution of volatile hazardous circumstances 

(Durkalec et al., 2014; Pearce et al., 2015). Previous research supports these findings by 

confirming the breadth and depth of Inuit geographic and environmental safety knowledge, 

including social connectivity, instrumental to achieving SAR objectives (Poteyeva et al., 2018; 

Whittaker et al., 2015). 

 

Inuit Nunangat Search and Rescue Land Safety Knowledge Integration Opportunities 

As revealed during analysis, it was evident that the purpose of the majority of the 

included literature was not specifically to identify, analyse, and elaborate on instances and 

degrees of actual or potential Inuit land safety knowledge integration into Inuit Nunangat SAR. 

Nevertheless, each article under review yielded noteworthy examples (Table 3.7), actual and 

potential (as assessed by this author), of Inuit land safety knowledge integration pathways in 

relation to policies, procedures, or execution demonstrating prospective capacity to mitigate, 

alleviate, or eliminate challenges inherent to Inuit Nunangat SAR while exhibiting knowledge 

integration levels of full, partial, limited, or none. In addition, incorporation of Inuit land safety 

knowledge into Inuit Nunangat SAR initiatives was deemed principally beneficial to and usable 

by communities, tourism, industry, first responders, healthcare providers, and Arctic states 

(Table 3.7). 

Further analysis of the included literature strengthened the qualification of Inuit land 

safety knowledge integration into Inuit Nunangat SAR, premised on the Inuit inherent right to 

self-determination and three core tenets of DEM: prevention, preparedness, and response. 

Regarding self-determination, although first response to any DEM situation transpiring in Inuit 
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Nunangat will likely originate from and terminate within one of its communities (Ford & Clark, 

2019; Shadian, 2018), most policies pertaining to Inuit Nunangat SAR and related DEM 

initiatives incorporates neither the immense knowledge, wisdom, and experience nor the 

collective voices of these communities (I. Russell, 2009; W. Russell, 2011; Shadian, 2018). Inuit 

hunters, as ascertained by Shadian (2018), through routine observation and interaction with the 

Inuit Nunangat environment, possess the requisite knowledge and experience conducive to 

disaster and emergency mitigation. Inuit Nunangat SAR volunteers and other community land 

travel experts, as identified by Durkalec (2013), are always well-prepared to negotiate hazards 

and regulate adverse situations. Closely collaborating with Inuit Nunangat volunteer SAR 

organizations (Johansson & Manseau, 2012), while engaging the strength, expertise, and wisdom 

of Inuit land safety knowledge and community and regional networks (Leroux, 2016), is 

favourable to achieving successfully coordinated SAR response operations (Johansson & 

Manseau, 2012; Leroux, 2016).   

 

Socio-Political-Economic Implications  

 This scoping review demonstrated that Inuit Nunangat SAR operates within the current 

socio-political-economic reality of the Circumpolar North. Three categories were identified and 

investigated in the context of this reality: Inuit Knowledge (IK); SAR challenges; and SAR 

knowledge integration (actual & potential). IK (see Table 3.1) utilized in support of Inuit 

Nunangat SAR: facilitates the transference of Inuit land safety knowledge, which, in some cases, 

may include language; likely reduces rates of unintentional injury and mortality; and contributes 

to the safety and well-being of the community and visitors. As socio-political-economic 

conditions continue to change throughout Inuit Nunangat, Inuit land safety knowledge is poised 
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to take a lead role in Inuit Nunangat SAR operations while contributing an Inuit voice of strength 

to various policy initiatives such as Arctic foreign policy, Arctic zone of peace, and the Arctic 

Council (e.g. Emergency Prevention, Preparedness, and Response Workgroup; Coast Guard 

Forum).  

Many existing socio-political-economic characteristics were evidenced in the SAR 

challenges category (see Table 3.2, Table 3.3, Table 3.4). Most Inuit Nunangat SAR first 

responders are volunteers, with limited opportunity for remuneration.  The following challenges 

were identified as significantly increasing the risk of unintentional injury or mortality of rescuers 

and victims alike: SAR responder training and education deficits; climate-based interruptions of 

on-the-land safety knowledge transference; primary and prehospital capabilities and services 

restrictions; unaffordable on-the-land safety equipment and vehicles, and the maintenance 

thereof; and substandard, nonexistent, or in need of repair aviation and healthcare infrastructure. 

SAR challenges identified as conflicting with Inuit rights, priorities, and interests; the well-being 

of the community; and others visiting or transiting Inuit Nunangat include: oversight of Inuit 

Nunangat SAR, particularly asset distribution and policy, emanating from agencies in Southern 

Canada; in situ leadership concerning SAR coordination is often administered by agencies whose 

personnel are transient and lack land safety knowledge essential to successful SAR operations in 

Inuit Nunangat; policy creation relevant to Inuit Nunangat SAR, at the national and international 

levels, neglecting to include subject matter expert representation from Inuit Nunangat; critical 

SAR aviation assets stationed thousands of miles away in Southern Canada arriving too late or 

not at all; and icebreakers limited in number and unable to provide adequate coverage while only 

maintaining a seasonal presence in Inuit Nunangat.  
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The SAR knowledge integration (actual & potential) category (see Table 3.5; Table 3.6) 

emphasised existing and potential avenues for Integrating Inuit land safety knowledge into Inuit 

Nunangat SAR in terms of the DEM tenets of prevention, preparedness, and response as well as 

in matters pertaining to governance, particularly Inuit self-determination. The knowledge 

integration opportunities identified implicated many of the SAR challenges, classified principally 

as potential opportunities, and premised on the rectification of existing socio-political-economic 

conditions such as climate change, infrastructure deficits, unintentional injury, knowledge 

transference, education and training, and other important items implicating Inuit rights, interests, 

and priorities especially pertinent to community well-being such as Inuit participation in policy 

creation and the placement of SAR assets (e.g. out of area location, in situ distribution, seasonal 

presence). 

 

Why are these Findings Important? What can we do? 

This scoping review maps the nature, range, and extent of existing and potential Inuit 

land safety knowledge integration pathways in support of negating, diminishing, or abolishing 

challenges (i.e. in situ and knowledgeable leadership; asset location and quantities; infrastructure 

including medical intervention systems; volunteer first responder training, equipment, resources, 

burnout, and loss of corporate knowledge; on-the-land unintentional injury and the causes 

thereof including intergenerational knowledge transference issues; increased shipping traffic and 

increased potential of a major disaster or emergency) to Inuit Nunangat SAR. A dedicated 

purpose of investigating relationships implicating Inuit land safety knowledge and Inuit 

Nunangat SAR system capacities and inherent challenges was not apparent in the included 
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literature subsequently representing a new and potentially rewarding area of research warranting 

a deliberate, comprehensive, and meaningful planning, implementation, and reporting process.   

 The predicted increase in disasters, emergencies, and accompanying surge in demand for 

SAR services, further exacerbated by significant challenges concerning leadership, 

infrastructure, assets, and volunteer first responders, requires meaningful solutions. Research 

focused on identifying Inuit land safety knowledge integration pathways to manage these 

challenges, like the one conducted in this study (see Table 3.7), is the recommended initial 

course of action. Of course, in order to achieve maximum benefit, this research should be Inuit-

led, analyse a more extensive set of literature (e.g. journals, policies, reports, conference 

minutes), and incorporate conversational interviews with relevant SAR stakeholders (e.g. all 

Inuit Nunangat regions and communities; national, regional, and local government organizations; 

non-profits; private sector entities).   

 Follow-up studies should focus on developing a better understanding of the major 

challenges involving leadership, infrastructure, assets, and volunteer first responders and how 

Inuit land safety knowledge can facilitate their rectification while improving the overall 

effectiveness of Inuit Nunangat SAR. In the case of leadership, the impacts of out-of-area 

oversight and/or not having requisite land safety knowledge should be weighed against the 

benefits of in situ knowledgeable leadership. Likewise, the impacts of out-of-region and finite 

quantities of assets (i.e. maritime, aeronautical) must be clearly identified. Additional studies 

should also consider the feasibility and benefits of community owned assets managed and 

operated by Inuit land safety knowledge experts. Next, a detailed analysis of the impacts of the 

current state of Inuit Nunangat SAR infrastructure needs to be conducted, followed by studies 

designed to determine the feasibility and means of updating, constructing, and maintaining 
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requisite infrastructure. Additionally, research identifying the impacts on volunteer first 

responders regarding training, equipment, and resource deficits, as well as the means to obtain 

these necessary items, is in order. It would also prove worthwhile to consider research to 

determine the benefits and feasibility of generating fulltime employment for volunteer first 

responders to negate burnout and loss of corporate knowledge. These research initiatives should 

not be construed as being static in nature, but rather viewed as a dynamic point of departure, the 

direction and content of which must be decided upon by Inuit. Research timelines will likely be 

measured in terms of years; however, the results of these endeavours will serve as the foundation 

for informing, revising, and generating SAR policy favourable to an Inuit Nunangat SAR system 

not only managed by Inuit, but also incorporating Inuit land safety knowledge and achieving its 

mandates while effectively dealing with challenges.   

 Over the course of this study, it was noted that Inuit collaboration in research pertaining 

to Inuit land safety knowledge integration in support of Inuit Nunangat SAR initiatives and 

challenges was lacking, whether participatory, community-based, or Inuit led. Indeed, in almost 

all the included literature, principal author institutional affiliation was with university or 

government leads. Historically, the Inuit “voice” in research pertaining to the lands, waters, and 

people of Inuit Nunangat has been marginalized in a variety of essential roles such as leadership, 

collaboration, and participation (ITK, 2018b). This marginalization of Inuit in research, deemed 

counterintuitive to meaningful and productive research, has been superseded by methodologies 

that assess Inuit leadership and presence in research as a mechanism to empower Inuit 

communities, facilitate Inuit self-determination, and construct Inuit social equity (ITK, 2018b); 

thus, in moving forward, research initiatives implicating Inuit Nunangat SAR should endeavour 
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to encourage and facilitate Inuit engagement, notably leadership, across all facets (e.g. design, 

data ownership and dissemination, authorship) of the project. 

 Having inhabited Inuit Nunangat since time immemorial and backed with political and 

constitutional rights and land claims, Inuit have both a practical and moral right not only to be 

consulted during policy development, revision, and implementation processes impacting Inuit 

lands, waters, and culture, but also to play an instrumental role in facilitating and leading such 

undertakings (Simon, 2011). This study revealed that DEM and SAR policies directly 

implicating the well-being and livelihoods of Inuit regions and communities have, for the most 

part, neglected to even consult with Inuit, let alone promote a policy environment contingent 

upon Inuit leadership and collaboration (Aariak, 2013; Creps, 2016; Kelley & Ljubicic, 2012; 

Lackenbauer & Lajeunesse, 2014; I. Russell, 2009; W. Russell, 2011; Shadian, 2018). Future 

research advancing Inuit land safety knowledge integration pathways in support of improving 

policies pertinent to Inuit Nunangat SAR must incorporate an Inuit voice to ensure proper 

informing, implementation, and execution of these policies.    

 Additionally, there are still important geographic disparities in the published literature. 

For example, Nunavut received more mentions across the review articles than all other Inuit 

regions (i.e. Inuvialuit, Nunavik, and Nunatsiavut) and their respective communities combined 

(Figure 3.3, Figure 3.4, Figure 3.5, Figure 3.6, Figure 3.7). As such, there is a potential gap in 

understanding of SAR knowledge integration opportunities in the other three Inuit Nunangat 

regions and communities; therefore, more region-specific research is required to provide further 

understanding of the geographic similarities and differences for SAR approaches. In addition, 

this underrepresentation of the other three Inuit Nunangat regions may also explain, in part, the 

higher rates of SAR incidents being reported in Nunavut (see for example Clark et al., 2016b). 
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 This study identified socioeconomic vulnerabilities, such as the unaffordability of 

properly maintaining essential land and water travel equipment (e.g. snowmobiles, boats), as a 

contributing factor to an increase in on-the-land unintentional injuries giving rise to an increased 

demand for Inuit Nunangat SAR services (Clark, 2016; Clark et al., 2016a; Durkalec et al., 

2014). Moving forward, it is recommended that future studies dedicated to alleviating challenges 

pertaining to Inuit Nunangat SAR incorporate Inuit perspectives on potential ways to reduce or 

eliminate the impacts of socioeconomic barriers on land travel safety. Results from such studies 

would be beneficial in reviewing, revising, or creating Northern safety policy and derivative 

programs aimed at reducing unintentional injury. 

 Barriers to intergenerational transference of knowledge (e.g. climate change), also 

contributing to elevated rates of unintentional injuries and SAR services demand, were also 

noted in the review (Debortoli et al., 2019; Laidler et al., 2011; Pearce et al., 2015). Several 

communities across Inuit Nunangat are either proactively engaged in or considering promoting 

efforts to mitigate this situation through initiatives such as Elder-led community and school 

programs with the objective of training Inuit youth in essential environmental, land, and safety 

knowledge (Clark, 2016; Ford & Clark, 2019; Gearheard, Aipellee, & O’Keefe, 2010; Kelley, 

2009). Future research earmarked for determining Inuit land safety knowledge integration 

pathways into Inuit Nunangat SAR would be prudent to consider how Inuit Nunangat SAR 

programs might incorporate knowledge transference programs destined for youth and other 

community members.   

 Two essential components of Inuit land safety knowledge, as revealed in this study, 

include community well-being (Lackenbauer, 2007; S. Young et al., 2016) and adaptive capacity 

(Gearheard et al., 2011; Pearce et al., 2015), which are both intrinsically connected to 
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understanding the environment in such a manner as to facilitate mitigation as well as prosecution 

of perilous circumstances (Durkalec et al., 2014) on-the-land or in areas adjacent to the 

community. Other disciplines, notably those of environmental and mental health, have engaged 

in research investigating the relationships between climate change, community well-being, and 

adaptive capacity (Bourque & Cunsolo Willox, 2014; Ford et al., 2016); therefore, moving 

forward, responsible research engaging the assistance of environmental and mental health 

experts, in the design of studies capable of delineating community well-being and adaptive 

capacity benefits relevant to Inuit land safety knowledge, is deemed essential. 

 Finally, research design that investigates current policies pertaining to Inuit Nunangat 

SAR is also highly recommended as it has the potential to identify avenues conducive to 

incorporating Inuit land safety knowledge into Inuit Nunangat SAR services and programs. 

 

Knowledge Integration Planning Tool Effectiveness 

The previous section illustrates that the ideas and suggestions to remedy the many 

challenges and stressors pertaining to Inuit Nunangat SAR are just as numerous, complex, 

diverse, and interrelated as are the issues themselves. The knowledge integration pathways 

planning tool provides an effective and efficient means for scholars, policy analysts, and 

practitioners to bring into view the relevant challenges, establish the existing level of knowledge 

integration, and begin charting a course of action to enhance knowledge integration in favour of 

solving SAR problems.  

In the previous chapter, three knowledge integration examples derived from Table 3.7 

were investigated concerning accident and injury investigation, Canadian Ranger response, and 

community ownership of aeronautical and marine assets including infrastructure.  Respectively, 
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knowledge integration in each example was identified as none, full, and none. The knowledge 

integration planning tool has, in each of these examples, set the stage to commence the process 

of increasing and/or improving upon the existing level of knowledge integration for the purpose 

of mitigating, alleviating, or eliminating the identified SAR challenge. Each of these examples 

will now be expanded upon in three follow-on scenarios to showcase the inherent capacity of the 

knowledge integration planning tool to effectively identify, orient, and commence solving 

problems.          

 

Scenario 1: Determining Underlying Causes of Unintentional Injury 

The following scenario builds upon the requirement to enhance understanding of on-the-

land-injuries, as identified in the parent example from the previous chapter (see Example 1: 

Understanding On-the-Land Injuries), while increasing the level of knowledge integration. To 

illustrate, Clark et al. (2016a), Clark et al. (2016b), and Young et al. (2016) pinpointed the need 

to augment understanding of the underlying causes (e.g. environmental, social) of on-the-land 

unintentional injury in order to enhance strategies aimed at injury mitigation and response 

preparation (i.e. emergency, medical) (see Table 3.7). In analysing the knowledge integration 

merits of this example, it was evident that Inuit possess the appropriate land safety knowledge to 

support unintentional injury root cause determination; therefore, development of procedures 

aimed at advancing this initiative was identified as a credible knowledge integration pathway. 

Furthermore, employing Inuit land safety knowledge in support of this initiative, including 

underlying policy, would not only facilitate and empower Inuit self-determination by means of 

leadership opportunities commensurate with program planning, implementation, and oversight, 

but would also contribute to DEM prevention, preparedness, and response capacities by reducing 
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rates of community unintentional injury and ensuring that both local first responders and 

healthcare professionals are aware of when and under what conditions unintentional injury and 

accidents are likely to occur thus facilitating respective response preparation and actions. 

An Inuit-led unintentional injury investigation program modeled after an internationally 

recognized program such as the CAF Flight Safety Airworthiness Investigation Program 

(Minister of National Defence, 2019) is recommended. The CAF Flight Safety Airworthiness 

Investigation Program (Minister of National Defence, 2019) is premised on the principle of a 

“just culture” that focuses on determining the causes and contributing factors of an accident 

rather than focusing on specific individual mistakes “to encourage the open and honest reporting 

of hazards” (as cited, p. 4-7/8) “without fear of repercussions” (as cited, p. 3-3/4). The CAF 

Human Factors Classification System (HFACS) (Figure 4.1) establishes preventative measures 

by first identifying the unsafe acts that caused the accident followed by the latent conditions that 

“influenced or predisposed the unsafe acts to take place” (as cited, p. 15-4/38). This process, in 

conjunction with appropriate reporting and learning mechanisms, saves lives (Minister of 

National Defence, 2019).   
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Figure 4.1. Canadian Forces Human Factors Classification System (CF-HFACS) Version 

3.0. Reprinted from A-GA-135-003/AG-001, Airworthiness Investigation Manual (AIM), 2019 

(https://www.rcaf-arc.forces.gc.ca/assets/AIRFORCE_Internet/docs/en/flight-safety/a-ga-135-

003-ag-001_chg1_english_19-nov-2019.pdf; p. 15A-1/1). © All rights reserved. CF-HFACS 

Version 3.0 reproduced with the permission of DND 2021. 

 

Scenario 2: Canadian Rangers: Disaster and Emergency Response 

As evidenced in the example introduced in chapter three (see Example 2: Disaster, 

GSAR, and Humanitarian Response), the Canadian Rangers are already fully integrating 

knowledge in support of disasters, GSAR, and humanitarian operations. The purpose of this 

current scenario is to explore how the knowledge integration planning tool can facilitate finding 

ways to improve and expand upon the quality of the existing level of knowledge integration. 

While the Canadian Rangers have made, and continue to make, extraordinary knowledge 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 107 

 

contributions to Inuit Nunangat SAR, further analysis indicates that this contribution could 

potentially be enhanced through the provision of senior leadership positions commensurate with 

the knowledge possessed by Inuit serving in the Canadian Rangers. 

The effectiveness of the Canadian Rangers in utilizing their knowledge and expertise to 

support their regions and communities in conducting GSAR, disaster relief, and humanitarian 

operations, while providing in depth guidance and survival instruction to visiting CAF units 

(Lackenbauer 2005; Lackenbauer 2007), represents another reliable knowledge integration 

pathway commensurate with execution (see Table 3.7). Unlike volunteer first responders, 

Canadian Rangers, excluding aircraft and vessels (Westlake, 2016), have access to better 

training, equipment, and resources (Lackenbauer 2005; Lackenbauer 2007), thus enhancing 

disaster and emergency response in favour of communities, tourism, and industry by effectively 

reducing death attributable to unintentional injury. Incidentally, many Canadian Rangers are 

dual-hatted, also serving as volunteer first responders (Lackenbauer 2005; Lackenbauer 2007); 

therefore, benefiting the community with Ranger specific training. Apart from fostering a 

community environment of trust and credibility, Canadian Rangers, by employing safety 

knowledge in SAR preparatory and execution roles are exercising degrees of self-determination. 

Interestingly, there are currently no officer positions (i.e. managers, directors) afforded to 

serving Canadian Rangers at the community patrol level where the highest obtainable rank is that 

of Sergeant (Sgt) (Lackenbauer, 2005; Lackenbauer, 2007), a non-officer position (Table 4.1). 

According to the Government of Canada (n.d.), an army officer “performs a wide range of 

duties, from commanding and leading soldiers as part of a team to occupying various staff 

positions involving planning, training, intelligence, logistics and personnel administration” (as 

cited, para. 1) and must be able to conduct operations in the “Arctic tundra” (as cited, para. 2). In 
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addition to community social network connectivity (Lackenbauer, 2005) and inherent 

responsibility as Inuit Nunangat landowners (Simon, 2011), the foundational pillars of Inuit land 

and environmental safety knowledge (i.e. leadership, land knowledge, community well-being, 

adaptive capacity), as demonstrated in this study, favour experienced members of a community 

patrol competently meeting the previously prescribed exigencies of army officership. Canadian 

Ranger officers within the community patrol would not only serve to further enhance Inuit self-

determination (ITK, 2018b; Simon, 2011), but also support the Government of Canada’s 

commitment to reconciliation (Westlake, 2016). It is recommended that future research 

initiatives investigate, through an Inuit Nunangat SAR improvement lens, the benefits of creating 

Canadian Ranger officer positions, including senior officers, at the community patrol level.   

 

Table 4.1. Canadian Armed Forces Rank Structure.  

Category Rank 

General/Flag Officers General (Gen) 

 Lieutenant-General (LGen) 

 Major-General (MGen) 

 Brigadier-General (BGen) 

Senior Officers Colonel (Col) 

 Lieutenant-Colonel (LCol) 

 Major (Maj) 

Junior Officers Captain (Capt) 

 Lieutenant (Lt) 

 Second Lieutenant (2Lt) 

Subordinate Officer Officer Cadet (Ocdt) 

Warrant Officers and Senior Non-Commissioned 

Officers 

Chief Warrant Officer (CWO) 

 Master Warrant Officer (MWO) 

 Warrant Officer (WO) 

 Sergeant (Sgt) 

Junior Non-Commissioned Members Master Corporal (MCpl) 

 Corporal (Cpl) 

 Private (Trained) (Pte (T)) 

 Private (Basic) (Pte (B)) 
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Scenario 3: Circumpolar Community Prototype in Healthcare and SAR 

Limited assets and infrastructure in support of aeronautical and marine SAR 

(Balasevicius, 2011, p. 26) was the focus of the third knowledge integration pathway example 

discussed in chapter three (see Example 3: Community Owned SAR Assets and Infrastructure). 

This situation represents one of the most pressing issues faced by Inuit Nunangat SAR today. 

The planning tool assessed the level of knowledge integration as predominantly nonexistent and 

that devising ways to incorporate Inuit safety knowledge into the management and operation of 

regionally and/or community-based and owned primary SAR assets (i.e. aircraft, ships) and 

associated infrastructure might serve to significantly enhance SAR services.   

Building upon the aforementioned example, the next scenario implicates SAR, 

healthcare, and the community and demonstrates not only how the knowledge integration 

planning tool is capable of maintaining IK at the forefront but how it also has the potential to 

serve as a catalyst in identifying, visualizing, and grouping priorities; eliminating redundancies; 

and charting a course of action while forming collaborative synergies to solve complex 

multidisciplinary problems. Regarding this next scenario, it can be assumed that any challenges, 

problems, or issues beyond those already introduced in the abovementioned example have 

already been assessed as per the knowledge integration planning tool protocol. Realistically, such 

a scenario would materialize over a period measured in years, likely decades; however, its 

purpose, in the context of this study, is to demonstrate how this innovative, yet simplistic, 

planning tool has the capacity to establish a reliable point of departure while facilitating the 

solving of complex problems impacting multiple disciplines, organizations, and individuals.   

The combined effects of colonial oversight, rapid social transformation, and climate 

change have generated complex and often serious socio-economic-political implications and 
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consequences for individuals, families, and communities across the Circumpolar North (Cunsolo 

Willox et al., 2015; Young et al., 2012). The aim of this section is to socialize the merits of 

transforming a community in Inuit Nunangat to serve as a model of community SAR and 

healthcare excellence, with capacity to contribute to the effective countering of socio-economic-

political impacts while inspiring similar transformations in other Circumpolar communities.  

Such an endeavour would entail creating a synergy between SAR and healthcare systems. 

SAR is a natural extension of healthcare (i.e. recovery of victims to appropriate medical 

facilities) and both SAR and healthcare are impacted by climate change. Notably, climate change 

impacts community marine and aviation infrastructure, which is critical to the effective delivery 

of healthcare and SAR services. Aviation infrastructure capable of servicing larger air assets, 

guaranteeing all-weather takeoff and landing operations, and hangaring in situ air assets is 

conducive to the timely delivery of rescue victims and/or other patients to definitive healthcare. 

Likewise, marine infrastructure capable of servicing and housing in situ marine assets (e.g. 

icebreakers, other rescue vessels) is critical to the timely rescue and recovery of victims to 

appropriate healthcare services. Climate change interruption of land-based activities (e.g. 

hunting, travel, other recreation) also increases the risk of unintentional injury and interferes with 

the transference of essential safety and hunting knowledge; situations both potentially 

necessitating the need for SAR and healthcare services. Income disparity, partially attributable to 

climate change, impacts access to safe and reliable on-the-land equipment (e.g. snowmobiles, 

boats, survival gear) which in turn has the potential to implicate the requirement for SAR and 

healthcare system intervention.  

It is recommended that an organization such as ICC take the lead role and follow a 

planning structure such as the CAF Operational Planning Process (Government of Canada, 2008) 



INTEGRATION OF INUIT LAND SAFETY KNOWLEDGE 111 

 

to guide research, planning, and development of appropriate courses of action. Primary 

objectives are to establish and secure funding sources; create marine, aviation, and hospital 

infrastructure; secure marine, aviation, and hospital assets; and engage marine, aviation, and 

hospital personnel. Potential funding sources include Inuit Nunangat natural resource 

development projects, international supporters of Arctic climate change mitigation, international 

carbon taxes, transient shipping fees, and repurposed federal SAR and Southern medical 

evacuation funding once operational. Subject matter experts in requisite fields, including 

academia, would be invited to take part in project phases such as research, planning, 

construction, and training. Aviation and marine personnel, including ships captains and pilots, 

would be engaged to remain in situ until community residents were deemed qualified. Medical 

staff, especially doctors, would be engaged and organizations such as Doctors Without Borders 

would be solicited if and as required.  Many residents could be employed during the project and 

SAR might possibly become a major long-term community employer. Employment income 

might assist in alleviating food insecurity and possibly contribute to improved living conditions 

and suitable housing. SAR personnel, using the assets at their disposal, could potentially be 

engaged to routinely stock community freezers with country food. Significant numbers of 

community residents engaged in SAR could potentially facilitate and increase land safety 

knowledge transference opportunities.  

Recent research examining the relationships between climate change and mental health 

(Cunsolo Willox et al., 2015) made a call for immediate action in recognition of the need to 

make necessary “changes to the mental health resources, services, and infrastructure available in 

and for Circumpolar Indigenous populations” (as cited, p. 178). Mental health, like SAR, is an 

essential component of the healthcare system, therefore this call to action on the part of mental 
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health experts (Cunsolo Willox et al., 2015) should be construed as a “loud cry” to all healthcare 

service providers to construct beneficial alliances to enhance the collective efficacy of the 

healthcare system. Indeed, impacts of climate change (e.g. interruption of land-based activities, 

loss of knowledge transference opportunities, food insecurity, financial capacity to purchase 

hunting and safety equipment, infrastructure deficits), implicating SAR and the greater 

healthcare system also, as confirmed by Cunsolo Willox et al.(2015), implicate aspects of mental 

health; therefore benefits derived from improving SAR and the greater healthcare system may 

potentially benefit mental health outcomes and future research in this particular area by mental 

health experts is recommended.         

Obviously, this is a preliminary idea and entails far more discussion, planning, and 

collaboration than this work allows. ICC advocates for Inuit rights, priorities, and interests, 

especially those pertinent to the well-being of Inuit communities across the Circumpolar North 

(ICC, 2009a). Establishing a model of community SAR and healthcare excellence may indeed 

help to facilitate those objectives. 

 

Noteworthy Examples of Inuit Land Safety Knowledge Integration Pathways  

The following lists of scenarios are a representative sample of other noteworthy Inuit 

land safety knowledge integration pathways (i.e. policies, procedures, execution) premised on 

insights from the literature and subsequently assessed as conducive to improving Inuit Nunangat 

SAR if further researched, developed, and acted upon (see Table 3.7). 
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Inuit Land Safety Knowledge Integration Pathways (Policies) 

• Integration of Inuit land safety knowledge into essential SAR infrastructure development 

policy thus increasing opportunities for Inuit to participate in emergency response 

initiatives (Aariak, 2013).  

• Integration of Inuit land safety knowledge into standards and regulations pertaining to 

Arctic SAR response capacities (Steenhof, 2018).  

• Incorporation of Inuit land safety knowledge into federal DEM policy pertaining to Inuit 

regions and communities (I. Russell, 2009).  

• Integration of Inuit land safety knowledge into policies supporting the creation and 

maintenance of safe shipping routes, which are beneficial to Inuit Nunangat communities 

and shipping operations (Lackenbauer & Lajeunesse, 2014).  

• Incorporating Inuit land safety knowledge into the Arctic SAR agreement with the goal 

of enhancing the capacity (e.g. training, equipment, assets) of Inuit communities to 

conduct SAR operations (Ford & Clark, 2019).  

• Integration of Inuit land safety knowledge into the Arctic SAR Agreement to ensure Inuit 

concerns, participation, and insights are included in SAR policy directly implicating Inuit 

Nunangat lands, waters, ice, and communities (Shadian, 2018).     

 

Inuit Land Safety Knowledge Integration Pathways (Procedures) 

• Incorporating Inuit land safety knowledge into National Park safety management systems 

to reduce the unintentional injury rates of visitors, staff, and residents (Johansson & 

Manseau, 2012).  
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• Integrating Inuit sea ice safety knowledge into the fabrication and dissemination of ice 

information products essential to transient, destination, and local shipping safety 

(Lajeunesse, 2012).  

• Integration of Inuit land safety knowledge pertaining to ice and weather conditions with 

science-based knowledge to prevent unintentional injury on the land, enhance safe 

shipping navigation, and support SAR operations (Dawson et al., 2017).   

 

Inuit Land Safety Knowledge Integration Pathways (Execution) 

• Provide Inuit land safety knowledge experts with environmentally suitable ambulatory 

equipment (e.g. snow ambulance) and prehospital medical care training (e.g. EMT 

certification) (Clark & Ford, 2017; Debortoli et al., 2019).  

• Integration of Inuit land safety knowledge into paid SAR positions in Inuit communities 

to alleviate high turnover rates, safeguard institutional memory, and create an 

environment of support (Clark et al., 2016a).  

• Integrating Inuit land safety knowledge into emergency response efforts in Inuit 

Nunangat in collaboration with personnel and resources from other Arctic states (Wallace 

& Lackenbauer, 2010).     

• Integration of Inuit land safety knowledge into the directing, management, oversight and 

operation of requisite in situ regional and/or community owned SAR assets (i.e. aircraft, 

ships) and supporting infrastructure (Balasevicius, 2011; Clark et al., 2018; Debortoli et 

al., 2019; Kelley, 2009; Stewart et al., 2013; Stewart & Dawson, 2011; Westlake, 2016). 
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Toward an Inuit Lead Role in Inuit Nunangat Search and Rescue 

As affirmed by ITK (2018b) and Simon (2011), a key tenet of Inuit self-determination is 

to ensure that Inuit take ownership and responsibility in the resolution of matters pertaining to 

Inuit Nunangat; therefore, an Inuit lead role in research pertaining to Inuit land safety knowledge 

integration pathways for the purpose of alleviating Inuit Nunangat SAR challenges would likely 

be considered most appropriate, expected, and desired. Interestingly, Simon’s (2011) noteworthy 

observation, “vulnerability may increase the stakes without predetermining the outcomes” (as 

cited, p. 885), tends to support research in finding innovative solutions to a set of DEM problems 

geographically exclusive to Inuit Nunangat but which implicate a much broader audience beyond 

the region thus necessitating a collaborative approach to research. 

Inuit, by far, maintain the largest vested interest in Inuit Nunangat SAR. In addition to 

their comprehensive repertoire of land safety knowledge and expertise, their land claims 

agreements, as pointed out by Simon (2011), make them the “largest non-crown landowners” (as 

cited, p. 882) in Canada. Indeed, it would be irresponsible to conceive that anyone could even 

possess a perspective as unique as the Inuit in understanding the SAR challenges and resultant 

impacts faced by their communities and families. Organizations dedicated to the advancement of 

Inuit rights (e.g. ICC, ITK) recognize that Inuit are, notably, the most impacted by events 

transpiring in the Circumpolar North, and thus have identified the absolute essentiality of 

ensuring the principal role of Inuit decision-making in these matters (ITK, 2018b; ICC, 2011; 

ICC, 2009b). In fact, the creation of a declaration pertaining to SAR, similar to Circumpolar 

Inuit Declarations concerning Arctic sovereignty (ICC, 2009b) and resource development (ICC, 

2011), would serve to advance the desire, purpose, and key role of Inuit, not only in Inuit 

Nunangat SAR but also in SAR across the Circumpolar North. 
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Inuit, those living outside of Inuit Nunangat, and the international community all share a 

vested interest in reducing or eliminating challenges presently faced by Inuit Nunangat SAR. 

Pathways facilitating Inuit land safety knowledge integration in support of Inuit Nunangat SAR 

represent a promising solution to challenges. As evidenced in this study the complexity of these 

issues necessitates a comprehensive, yet dynamic, research planning, development, and 

implementation process that will, no doubt, be measured in years. At present, the evidence-base 

essential to informing policy and decision-making, as demonstrated in this scoping review, is 

limited; however, as the evidence-base, over time, continues to increase and evolve, so too will 

the content and quality of future policies. This quest to conduct meaningful research and create 

enhanced policy will likely be motivated by a desire on the part of Inuit to generate new 

knowledge in support of community and family well-being (ITK, 2018b) in conjunction with 

genuine demonstrations of solidarity from those living outside of Inuit Nunangat (Simon, 2011) 

as well as the international community. 
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Chapter 5: Conclusion 

The aim of this study was to determine the nature, range, and extent of existing and 

potential integration of Inuit land safety knowledge in support of Inuit Nunangat search and 

rescue (SAR) systems. This was accomplished by investigating the following aspects of the Inuit 

Nunangat SAR system: trends and themes, impact of outcomes, stressors and challenges, Inuit 

lived experiences, land safety knowledge integration opportunities, and suggestions to improve. 

 A preliminary review of the literature indicated that information pertaining to integration 

of Inuit land safety knowledge into Inuit Nunangat SAR is extremely limited; therefore, a 

scoping review method was chosen as it is an excellent approach to conduct a “wide sweep” 

across a variety of literature types in order to begin assessing what information currently exists 

on the topic while at the same time determining gaps. To facilitate the scoping review, a search 

string containing the following components was engaged across four databases: 1) Inuit peoples 

in the Arctic and sub-Arctic of North America; 2) geographic regions within Inuit Nunangat; 3) 

activities related to SAR or emergency response; and 4) knowledge employment. The search, 

initially yielded 2728 articles, duplicates were removed, remaining citations subjected to  a two-

stage screening process for relevance, leaving 40 articles for inclusion in the review.  

 

Research Results Synopsis 

Overall Findings 

The included articles represented a wide range of publications (e.g. journal articles, 

master’s theses, book chapters, reports, and policy papers) and diverse fields of study (e.g. 

disaster and emergency management [DEM], environmental studies, sovereignty and security, 

marine policy and management, and sociology). Most articles under review did not demonstrate 
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a dedicated purpose of investigating relationships implicating Inuit land safety knowledge 

integration in support of Inuit Nunangat SAR.  

Quantitative descriptive analysis identified Inuit land safety knowledge integration points 

of entry via policies, procedures, and execution in support of products, services, and challenges 

(i.e. requirements) pertaining to SAR. Current estimated levels of Inuit land safety knowledge 

integration (i.e. full, partial, limited, none) into these products, services, and challenges were also 

identified, along with the primary users/recipients thereof (i.e. communities, industry, tourism, 

emergency responders, healthcare providers, Arctic states). Thematic qualitative analysis 

identified pillars of Inuit land safety knowledge (i.e. leadership, land knowledge, community 

well-being, and adaptive capacity); SAR challenges pertaining to the environment, 

transportation, and resources; and Inuit land safety knowledge processes premised on the Inuit 

inherent right to self-determination and three core tenets of DEM: prevention, preparedness, and 

response. Combining these descriptive and thematic findings led to the generation of the Inuit  

knowledge integration pathways planning tool to facilitate resolution of Inuit Nunangat SAR 

challenges.  

 

Search and Rescue Challenges  

As revealed in the scoping review, the Inuit Nunangat search and rescue (SAR) system 

finds itself in a challenging position as the demand for SAR services is expected to increase due 

to pressures from climate change and the resulting increased rates of unintentional injury 

associated with riskier on-the-land-travel (Clark, 2016; Clark et al., 2016a; Clark at al., 2016b; 

Durkalec at al., 2014), as well as the increased potential of a major disaster or accident because 

of increased shipping traffic due to changing ice regimes (Balasevicius, 2011; Creps, 2016; 
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Exner-Pirot, 2012; Flynn, 2013; Stewart et al., 2013). Further complicating matters, the existing 

Inuit Nunangat SAR system already lacks the capacity to deal with the current levels of SAR 

service demand (Balasevicius, 2011; Garrette, 2011), let alone the projected increase in demand 

for SAR services. This current capacity is restricted, in part because SAR leadership, in many 

instances, does not have the requisite environmental and land safety knowledge (Balasevicius, 

2011; Clark et al., 2018; Durkalec, 2013; Johansson & Manseau, 2012; Leroux, 2016), which 

takes decades, if not a lifetime to acquire (Dawson et al., 2017; Johansson, 2008; Johansson & 

Manseau, 2012; Kelley, 2009; Lackenbauer, 2007; Pennesi et al., 2012); in some cases, not 

having this knowledge has also led to trust and credibility issues with Inuit communities and 

their volunteer first responders (Benoit, 2017); critical assets are either located too far away 

(Balasevicius, 2011; Garrette, 2011; Kelley, 2009; W. Russell, 2011) or there are limited 

quantities (Garrette, 2011; Shadian, 2018; Stewart & Dawson, 2011) to cover such a large area of 

operations (Exner-Pirot, 2012; Leroux, 2016); and the proper infrastructure to support SAR 

operational assets, including associated medical intervention systems, either does not exist or is 

below the necessary standard (Aariak, 2013; Balasevicius, 2011; Clark, 2016; Clark et al., 

2016b; Lackenbauer & Lajeunesse, 2014).  

Moreover, in many situations, Inuit volunteers, the first on-scene responders to most 

maritime, aeronautical, and ground disasters, and in possession of extensive safety knowledge 

conducive to leading and conducting SAR operations (Johansson & Manseau, 2012; 

Lackenbauer, 2007; S. Young et al., 2016), do not always have access to the requisite training, 

equipment, or resources to achieve the most successful SAR outcomes possible (Ford & Clark, 

2019; Debortoli et al., 2019). Additionally, Inuit first responder volunteers are subject to high 
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rates of burnout which also leads to the continued and repetitive loss of essential SAR corporate 

knowledge (Clark et al., 2016a). 

Finally, Inuit Nunangat socio-political-economic realties such as deficits pertaining to 

SAR and healthcare infrastructure (Aariak, 2013; Balasevicius, 2011; Clark, 2016; Clark et al., 

2016b; Lackenbauer & Lajeunesse, 2014) and assets (Balasevicius, 2011; Garrette, 2011; Kelley, 

2009; W. Russell, 2011; Shadian, 2018; Stewart & Dawson, 2011); essential on-the-land 

equipment and clothing affordability (Clark, 2016; Clark et al., 2016a; Durkalec et al., 2014); 

interruptions to intergenerational knowledge transference (e.g. climate change) (Debortoli et al., 

2019; Laidler et al., 2011; Pearce et al., 2015); and lack of consultation with Inuit leadership on 

policies pertaining to SAR and DEM (Aariak, 2013; Creps, 2016; Kelley & Ljubicic, 2012; 

Lackenbauer & Lajeunesse, 2014; I. Russell, 2009; W. Russell, 2011; Shadian, 2018) are 

contributing factors to increased SAR demand and accompanying challenges.   

 

Knowledge Integration Pathways Planning Tool 

Research findings demonstrated that Inuit land safety knowledge, strengthened by 

foundational pillars of leadership (Johansson, 2008; Lackenbauer, 2005), land knowledge (Clark 

et al., 2018; Dawson et al., 2017; Lackenbauer, 2007; Pennesi et al., 2012), community well-

being (Kelley, 2009; Lackenbauer, 2007; Pennesi et al., 2012; S. Young et al., 2016), and 

adaptive capacity (Durkalec et al., 2014; Gearheard et al., 2011; Pearce et al., 2015), qualified on 

the premise of the Inuit inherent right to self-determination and DEM principles of prevention, 

preparedness, and response (see Chapter 3: Search and Rescue Knowledge Integration [Actual 

and Potential]), is already finding pathways of integration, albeit to varying degrees (i.e. full, 
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partial, limited, none), into Inuit Nunangat SAR services by way of policies, procedures, and 

execution. 

Inspired by and conceived from the results of this scoping review, the knowledge 

integration pathways planning tool provides a constructive means for scholars, policy analysts, 

and practitioners to make manifest issues relevant to SAR, ascertain the existing level of Inuit 

land safety knowledge integration, and commence mapping strategies to further knowledge 

integration in support of generating solutions (i.e. products, services, policies) to SAR problems. 

In the case of complex multidisciplinary SAR problems, the planning tool is effective in 

identifying, visualizing, and grouping priorities; eliminating redundancies; and charting a course 

of action that facilitates the formation of collaborative synergies while safeguarding Inuit 

Knowledge at the forefront. The knowledge integration planning tool can also facilitate ways to 

improve and expand upon the quality of any existing level of knowledge integration.  

Source information (e.g. journal articles, reports, newspaper articles, meeting and 

conference minutes, radio and television broadcasts, social media posts, blogs, and 

conversational interviews) is assessed for relevant SAR requirements (e.g. problems, challenges, 

issues) and applicable SAR mandates (i.e. jurisdictional responsibility at the national [i.e. 

aeronautical, maritime] and/or regional [i.e. inland] level). The knowledge integration pathway 

(i.e. policies, procedures, execution), the catalyst to determining the existing level of knowledge 

integration (i.e. full, partial, limited, none) and to achieving the desired level of knowledge 

integration, is identified concurrently along with knowledge integration qualifiers (i.e. 

prevention, preparedness, response, Inuit self-determination) and primary knowledge integration 

users and recipients (i.e. community, industry, tourism, responders, healthcare, Arctic states) in 

order to justify and support pathway selection.   
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Study Relevance and Contributions 

Attributable to climate change, unprecedented socio-political-economic conditions, and 

an overall increase in human centric activities, including riskier patterns of land use, Inuit 

Nunangat SAR and DEM capabilities have never been more indispensable. In response, the past 

ten years have manifested a steady increase in the number of studies and reviews generated by 

scholars, policy analysts, and practitioners across a diverse range of disciplines investigating the 

capacity and capability of the Inuit Nunangat SAR system to conduct effective operations.  

Consolidating this heterogeneous collection of studies enabled the identification, 

characterization, and evaluation of trends and themes and research gaps pertaining to Inuit 

Nunangat SAR. In particular, the inherent capacity of Inuit land safety knowledge in favour of 

solving Inuit Nunangat SAR challenges and problems was qualified, leading to the generation of 

a knowledge integration pathways planning tool not only capable of determining existing levels 

of land safety knowledge integration but also facilitating the process to achieve higher levels of 

knowledge integration. Initially employed during the scoping review as a means to collect and 

synthesize thematic data, the knowledge integration pathways planning tool simultaneously 

identified, throughout the included literature, the ways in which Inuit land safety knowledge is 

currently integrated into Inuit Nunangat SAR operations and, from there, the planning tool was 

further engaged to recommend numerous ways in which land safety knowledge could and, 

perhaps, should be integrated, thus offering concrete and actionable options for strengthening 

regional and national SAR systems. 

This scoping review recognizes that there are existing complex, diverse, and 

multidisciplinary challenges, gaps, and organizational issues impacting Inuit Nunangat SAR 

system effectiveness that must be mitigated against before things begin to improve. Therefore, it 
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is recommended that the initial course of action is the employment of the Inuit land safety 

knowledge integration pathways planning tool to first establish the current level of knowledge 

integration and then to chart a course to achieve the desired level of integration while 

simultaneously identifying, visualizing, and grouping priorities; eliminating redundancies; and 

establishing the necessary collaborative synergies and partnerships. This study recognizes and 

advocates the need to develop mechanisms to facilitate greater Inuit self-determination in and 

governance of SAR operations and ensuring this occurs while executing the initial course of 

action is both a logical and prudent first step. During the scoping review it was revealed that 

Nunavut SAR operations are subjected to more research than the other three Inuit Nunangat 

regions combined making it one of the most important study implications and underscoring the 

need for more region-specific research to further enhance understanding of the geographic 

similarities and differences for SAR approaches; therefore, it is strongly recommended that the 

initial course of action include all four Inuit regions. Additionally, in moving forward, all 

research initiatives implicating Inuit Nunangat SAR systems and operations should endeavour to 

encourage and facilitate Inuit engagement, notably leadership, across all facets (e.g. design, data 

ownership and dissemination, authorship) of the project. 

This scoping review by identifying numerous pathways in which Inuit land safety 

knowledge is integrated into Inuit Nunangat SAR operations and by suggesting future knowledge 

integration pathways proposes a multitude of new research questions and opportunities to be 

worked on in close collaboration with Inuit first responders and, although, the absence of 

community engagement is a noted limitation of this study, this thesis has advanced a great deal 

of ideas that could also establish the foundation of community collaborations moving forward.  
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The findings from this scoping review also support the Arctic Northern Policy 

Framework in matters pertaining to the improving the effectiveness of the Inuit Nunangat SAR 

system as it calls attention to strengthening “whole-of-society emergency management 

capabilities in Arctic and Northern communities” (Government of Canada, 2019, Goal 7 

objectives section, para. 7). Analogous to the guiding principles of the Inuit land safety 

knowledge planning tool, synergistic collaborations encouraging and embracing central Inuit 

roles are at the heart of the framework which prescribes full co-development of innovative 

programs and policies formulated upon the fundamental ideology of “nothing about us without 

us” (Government of Canada, 2019, Our vision section, para. 16). Strictly speaking, this is 

indicative of the federal government’s commitment to support and accentuate Inuit participation 

in the Inuit Nunangat SAR system while ensuring the integration of Inuit land safety knowledge 

into current programs and approaches. 

In closing, this scoping review not only presents a constructive summary of the existing 

status of SAR operations in Inuit Nunangat but also a comprehensive record of potential Inuit 

land safety knowledge integration pathways (i.e. policies, procedures, execution) and “although 

there may be great differences among safety cultures, there is also common ground to be found 

and synergy to be created” (Johansson & Manseau, 2012. p. 188). 
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Appendix C. Research Type, Methods, Inuit Collaboration 

Article 
Research 

Type 
Methods 

Inuit 

Collaboration 

Inuit 

Perspectives 
Lackenbauer (2005) Commentary None No Yes 

Hovelsrud et al. (2011) Commentary None No No 

Young, S. et al. (2016) Secondary Mixed No No 

Gearheard et al. (2011) Primary None Yes Yes 

Exner-Pirot (2012) Commentary None No No 

Pennesi et al. (2012) Primary Qualitative Yes Yes 

Johansson (2008) Primary Qualitative Yes Yes 

Leroux (2016) Commentary None No No 

Laidler et al. (2011) Primary Qualitative Yes Yes 

Clark et al. (2016b) Primary Quantitative No No 

Lackenbauer (2007) Commentary None No Yes 

Durkalec et al. (2014) Primary Mixed Yes Yes 

Clark & Ford (2017) Commentary None No No 

Creps (2016) Commentary None No No 

Kelley & Ljubicic (2012) Primary Qualitative Yes Yes 

Westlake (2016) Primary Qualitative No No 

Debortoli et al. (2019) Primary Quantitative No No 

Aariak (2013) Commentary None No Yes 

Steenhof (2018) Primary  Qualitative Unknown Unknown 

Pearce et al. (2015) Secondary Qualitative Yes Yes 

Russell, W. (2011) Commentary None No Yes 

Russell, I. (2009) Primary Qualitative Yes Yes 

Kelley (2009) Primary Mixed Yes Yes 

Clark et al. (2018) Primary Qualitative Yes Yes 

Stewart & Dawson (2011) Commentary None No No 

Johansson & Manseau (2012) Primary Qualitative Yes Yes 

Lajeunesse (2012) Commentary None No No 

Clark (2016) Primary Mixed No Yes 

Durkalec (2013) Primary Mixed Yes Yes 

Lackenbauer & Lajeunesse 

(2014) 

Commentary None No No 

Dawson et al. (2017) Commentary None No No 

Wallace & Lackenbauer (2010) Commentary None No No 

Balasevicius (2011) Commentary None No No 

Ford & Clark (2019) Commentary None No No 

Garrette (2011) Commentary None No No 

Stewart et al. (2013) Secondary None No No 

Clark et al. (2016a) Primary Mixed No Yes 

Gearheard et al. (2010) Primary None Yes Yes 

Flynn (2013) Primary Qualitative No Yes 

Shadian (2018) Commentary None No No 
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Appendix D. Inuit Nunangat Other Location Citations 

 

Inuit Nunangat Other Locations Citations Inuit Nunangat Other Locations Citations

Adams Sound 1 King William Island 1

Akshayuk Pass 1 Kinngait Mountain Range 1

Amundsen Gulf 2 Kitikmeot Region 1

Arctic Archipelago 8 Kivalliq Region 1

Arctic Ocean 6 Kivitoo 1

Auyuittuq National Park 1 Koksoak River 1

Baffin Bay 3 Labrador Sea 1

Baffin Island 10 Lancaster Sound 3

Baffinland Mary River Mine 5 Mackenzie River 3

Banks Island 1 McClure Strait 3

Barnes Ice Cap 1 M'Clintock Channel 2

Barrow Strait 1 Melville Peninsula 1

Bathurst Inlet 3 Milne Inlet 2

Beaufort Sea 11 Nanisivik 4

Beechy Island 1 North Warning Stations (NWS) 2

Bellot Strait 2 Northwest Passage 17

Broughton Island 1 Padloping Island 1

Byam-Martin Channel 1 Parry Channel 1

Canadian Forces Station (CFS)  Alert 3 Peel Sound 2

Central Arctic 1 Penny Ice Cap 1

Chidliak 1 Port Epworth 1

Coronation Gulf 3 Prince of Wales Strait 1

Cumberland Peninsula 1 Prince Regent Inlet 1

Cumberland Sound 1 Qikiktakyoak (Holman Island) 1

Davis Strait 2 Qikiqtani Region 1

Distant Early Warning (DEW) Line 6 Queen Elizabeth Highlands 1

Doris River 1 Queen Elizabeth Islands 2

Ellesmere Island 4 Rae Strait 1

Eureka 2 Raglean Mine 1

Foxe Basin 2 Resolution Island 1

Foxe Peninsula 1 Roche Bay 1

Franklin Strait 1 Simpson Strait 3

Frobisher Bay 1 Sirmilik National Park 1

Fury Strait 2 Steensby Inlet 2

Gray's Bay 1 Thelon Basin 1

Hans Island 2 Ungava Bay 2

Hecla Strait 2 Victoria Island 2

High Arctic 3 Victoria Strait 2

Hudson Bay 7 Viscount Melville Sound 2

Hudson Strait 4 Voisey Bay Mine 1

Izok Lake 1 Ward Hunt Island 1

Jones Sound 1


