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Abstract  

Small, remote communities situated along the Pacific Northwest coast of British Columbia are 

vulnerable to seismic events including earthquakes, and near- and far-field tsunamis. These have 

the potential to affect community sustainability. Coastal communities that adapt and address 

their vulnerabilities through planning and preventative actions to mitigate seismic impacts will 

increase their resilience to disasters thereby improving social, economic and environmental 

conditions. This qualitative case study explores seismic risk and the vulnerability of communities 

that experienced seismic events beginning with a 7.8 M earthquake in October 2012 on Haida 

Gwaii, British Columbia. Semi-structured interviews with local authorities and stakeholders 

identified a number of challenges and gaps in emergency management programs in addressing 

seismic risks. Recommendations to improve emergency management programs include planning 

to increase capacity and resources, access funding, enhance education programs, and mitigation 

strategies such as land use planning.  
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Introduction 

The purpose of this case study is to explore the risk and vulnerability of small, remote 

coastal communities in British Columbia, Canada to seismic events including earthquakes and 

tsunamis, and identify opportunities to reduce risk and enhance community resilience to future 

seismic events. The study area is Haida Gwaii, an archipelago of approximately 150 islands (land 

area ~10,000 km
2 

/ shoreline ~ 4,600 km; Land Use Planning Process Technical Team, 2003) 

situated about 100 km west of the north British Columbia (BC) mainland coast. The archipelago 

is very active seismically, being poised on the western edge of the North American Plate and 

separated from the Pacific Plate by the Queen Charlotte Fault immediately off the islands’ 

western shore (Cassidy, Rogers, & Hyndman, 2014). The islands’ population of approximately 

4,500 is spread across six small communities mostly associated with the eastern sides of the two 

main islands, Graham and Moresby Island (Bird & Lamontagne, 2015a). 

On October 27, 2012, a 7.8 M earthquake occurred whose epicentre was approximately 

80 km seaward off the west coast of Haida Gwaii (Bird & Lamontagne, 2015b). This was the 

second largest earthquake recorded in Canadian history and tremors were strong enough to be 

felt up to1,500 km away (Cassidy et al., 2014). Shaking began at 20:04 on a Saturday and 

continued for 1 to 2 min with approximately 30 s of very strong shaking, followed by aftershocks 

(Bird & Lamontagne, 2015b; Cassidy et al., 2014). Subsequently, residents in low-lying areas 

evacuated to high ground while emergency vehicle sirens and loud hailers blared as official 

tsunami warnings were issued islands-wide (“Aftershocks continuing”, 2012). The earthquake 

triggered a significant tsunami on the (uninhabited) west coast of Moresby Island, which had a 

run-up of 7 m above tide level in several inlets, depositing seaweed approximately 2.5 m above 
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ground level in trees (Leonard & Bednarski, 2014). Other impacts included a road slump, over 

100 fresh landslides, rock falls and debris flows, and the famed Gwaii Haanas hot springs, a 

well-known tourist attraction, ceased issuing hot water (Bird & Lamontagne, 2015b). 

Although this was a large seismic event, injuries to people and damage to infrastructure 

were minimal, likely in part because the epicenter was remote from communities (Bird & 

Lamontagne, 2015b) and the resultant tsunami occurred when boaters and tourists are not 

typically present (Leonard, Bednarski, Fine, Cherniawsky, & Wright, 2012). The seismic 

disturbance did however, result in psychosocial impacts as some residents found the event and 

aftershocks emotionally distressing (Bird & Lamontagne, 2015a). 

Despite the lack of physical damage, the event draws attention to the risk that small, 

remote coastal communities in BC face to earthquakes and near and far-field tsunamis (Clague, 

Yorath, Franklin, & Turner, 2006). Impacts caused by large or significant seismic events can 

range in severity and include short and long-term social, economic, and environmental 

consequences that can affect community sustainability (Abbott & Samson, 2009; United Nations 

International Strategy for Disaster Reduction [UNISDR], 2005). 

Hazard events, such as earthquakes and tsunami cannot be prevented. Planning and 

preparing for hazard events can, however, help communities improve their resilience to disasters 

(Auditor General of British Columbia [Auditor General of BC], 2014; Murphy, Anderson, 

Bowles, & Cox, 2014; Renteria, 2014; UNISDR, 2005). Disaster resilience refers to a 

communities’ ability to be prepared for unexpected events and respond in ways that aids their 

survival (Murphy et al., 2014). 
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In BC, all stakeholders including citizens, agencies, businesses and industries have a role 

to play in being prepared for hazard events; however, the primary responsibility to plan for and 

protect communities from hazard events is delegated to local government (Auditor General of 

BC, 2014). Under the Emergency Program Act of 1996 (2016), local authorities are required to 

implement emergency management planning and policies in preparing for, responding to and 

recovering from emergencies. 

Despite legislative requirements to be prepared for hazard events, there has been a long-

standing concern regarding earthquake preparedness in BC (Auditor General of BC, 2014). 

Deficiencies in earthquake preparedness was first identified during an audit conducted by the 

Attorney General in 1997, and subsequently by the Select Standing Committee on Public 

Account in 1999, as well as during an Internal Provincial Audit in 2007 (Auditor General of BC, 

2014). More recently, an audit by the Auditor General of BC (2014) found that the provincial 

authority (Emergency Management BC) is not adequately prepared and deficiencies were noted 

in earthquake risk and vulnerability assessments; training, exercise and public education 

programs; monitoring of stakeholders and integration of plans. 

It is important that all communities plan and prepare for hazard events; however, it is 

especially important for rural and remote communities because their unique characteristics 

render them particularly vulnerable to disaster impacts and outcomes (Cox, 2007; Horney et al., 

2013; Kapucu, Hawkins, & Rivera, 2013). Although each rural area is different, common socio-

economic characteristics include low population, lower average incomes, lower education levels, 

and a less diversified economy, all of which have been linked to increased levels of vulnerability 

to disaster impacts and recovery (Prelog & Miller, 2013). As well, the geographic and social 
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isolation typical to rural and remote communities can lead to increased vulnerability as outside 

assistance (services and resource mobilization) may be slow to arrive (Prelog & Miller, 2013). 

The people and organizations in rural communities tend to be highly reliant on each other and 

losses that might be comparatively less significant in an urban setting can represent a substantive 

challenge for recovery in a rural community (Kapucu et al., 2013). 

The vulnerability of small coastal communities in BC to earthquakes and tsunamis is a 

concern because the socio-economic well-being of many communities is marginal. Over the past 

few decades, small coastal communities have been experiencing negative pressures such as 

economic downturns in resource-based industries, declining populations, deteriorating 

community tax-bases, increasing transportation costs, and loss of access to services due to 

reduced ferry sailings (Stocks, 2016). The declining capacity and resources of BC coastal 

communities is worrisome because a lack of capacity and resources can hinder a community’s 

ability to reduce risks and be prepared (Horney et al., 2016; Kapucu et al., 2013; Murphy et al., 

2014; Prelog & Miller, 2013). 

This qualitative case study examines the local authority emergency management 

programs and stakeholder planning that was in place at the time of the 7.8 M, October 2012 

earthquake and the emergency management policies and actions developed in the two years 

following. As well, the study explores emergency management best practices and other 

innovative policy tools towards increasing the resiliency of small, remote coastal communities to 

seismic hazard events. 
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Research Purpose, Questions and Objectives 

The purpose of this study is to explore the risk and vulnerability of the small, remote 

coastal communities of Haida Gwaii to seismic events, and identify opportunities to reduce risk 

and enhance community resilience to future seismic events. The two key questions examined in 

this thesis are: 

1. How prepared for seismic events are Haida Gwaii communities and stakeholders? 

2. What policy recommendations should communities and stakeholders on Haida Gwaii 

adopt to reduce risk and enhance resilience to seismic events? 

The objectives of this study include: 

1. To identify the perceptions held by local authority emergency management planning 

committees and stakeholders with respect to seismic risk and vulnerability. 

2. To identify planning implemented by local authorities and stakeholders prior to October 

2012 to reduce risk, prepare for, respond to, and recover from seismic events. 

3. To identify planning and response challenges experienced by local authority emergency 

management planning committees and stakeholders and identify the strategies and actions 

that have been implemented to address these challenges. 

4. To assess policies implemented by local authority emergency management planning 

committees and stakeholders, in the two years following the October 2012 event, to 

reduce risk and improve resilience to seismic hazards. 

5. To provide policy recommendations that could be implemented to help reduce risk and 

enhance the resilience of Haida Gwaii communities to seismic hazards. 
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Significance of Research 

The 2012 earthquake provided a rare opportunity to explore the vulnerability and 

emergency management challenges experienced by small, remote coastal communities in 

Canada. This case study is unique, as defined by Yin (2012), because it is relatively unusual for 

communities in Canada to experience a large seismic event. The study also represents an extreme 

case, as defined by Jahnukainen (2010), because the communities’ exposure to a large seismic 

event may have served as an impetus to significantly improve community disaster resilience. 

Examining the lessons learned on Haida Gwaii may provide valuable understandings for policy 

makers and representatives responsible for small, remote communities situated along BC’s fault 

lines and coastal waters, as well as provide additional insights for disaster resilience and 

sustainability studies. 

This research may also help to fill a number of gaps in the emergency management 

literature. While there is a substantial amount of research concerning vulnerability and 

emergency planning in urban areas there is relatively little research focused on rural 

communities (Horney et al., 2016; Kapucu et al., 2013) and even less literature available 

regarding remote communities. In addition, while there is a considerable amount of literature 

available on tsunami planning at the national (e.g., Jonientz-Trisler et al., 2005) and individual 

level (e.g., Bird & Dominey-Howes, 2008; Gregg et al., 2007; Johnston et al., 2005), there are 

relatively few studies examining community level tsunami planning (Lindell & Prater, 2010). 

Also of note, the majority of the literature represented in this study is drawn from global 

communities with a primary reliance on research in the United States, as there is a relative 

scarcity of research related to emergency planning for seismic hazards in Canada. 
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Researcher’s Perspective 

As a long-time resident on Haida Gwaii, I thoroughly enjoy living in a small, close-knit 

community nestled in the beauty of the rugged Northwest coast wilderness. I was present on 

Haida Gwaii when the earthquake occurred and I participated in the evacuation on a cold, wet, 

dark Saturday night along with family, friends and neighbors. Experiencing the earthquake and 

watching the community response drew my attention to the topic of community preparedness 

and the safety of residents and community assets. I wondered how a more significant seismic 

event might affect the communities and life on Haida Gwaii. 

At the onset of this project, I was unaware of how the community had prepared for a large 

seismic event. My hope in completing this research was to improve my understanding of 

community and emergency planning on Haida Gwaii and provide some helpful insights that 

might be of benefit to Haida Gwaii or other small coastal communities exposed to the threat of a 

large seismic event. 
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Study Context 

Haida Gwaii – Community Setting 

The developed communities on Haida Gwaii include three municipalities, Queen 

Charlotte, Port Clements and Masset, and two First Nations’ reserves, Skidegate and Old 

Massett, all of which are located on Graham Island, and one unincorporated community, 

Sandspit, on Moresby Island (see Figure 1). Two rural areas, Tlell and Tow Hill support small 

settlements within the unincorporated area of Graham Island (see Figure 1). 

Transportation between the communities is limited to one paved, two-lane highway, 

Highway 16, which runs from Sandspit on the northern tip of Moresby Island to Old Massett on 

the north coast of Graham Island. Travel across Skidegate Channel, which separates Moresby 

and Graham Island, is via a small BC Ferry vessel; travel time is approximately 20 min. 

Highway distance between Sandspit and Old Massett is approximately 126 km. 

Access between Haida Gwaii and the mainland is limited to air or marine transport. The 

bulk of island supplies including food, fuel and mail are transported by commercial barge service 

or a BC Ferries vessel, travel time roughly 7 hrs, from Prince Rupert a coastal community of 

approximately 13,000 (Statistics Canada, 2011) situated at the northwest terminus of BC’s road 

and rail lines. Air travel to and from Haida Gwaii includes float plane service between Masset 

and Prince Rupert or alternatively a 2 hr commuter flight between Masset or Sandspit, to 

Vancouver, the closest large urban center. Ferry and flight schedules are limited throughout the 

fall and winter months and travel disruptions occur regularly due to extreme weather conditions 

(Bird & Lamontagne, 2015a). Historically, employment opportunities on Haida Gwaii have been 

related to government sector or resource extraction industries such as fishing and logging (Lions 
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Gate Consulting Inc., 2007). Limited employment opportunities due to depleted natural resources 

and other factors has resulted in an ongoing decline to the islands’ population over the past 15 

years (Moore, 2015). 

 

Figure 1. Map of Haida Gwaii showing the main communities, transportation routes, 

Gwaii Haanas National Park and Marine Reserve, and Naikoon Provincial Park. 

Copyright Parks Canada, Gwaii Haanas National Park Reserve, National Marine 

Conservation Area Reserve and Haida Heritage Site. Reproduced with permission. 
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Seismic Risk along the Pacific Coast of British Columbia 

Situated within the Pacific Ring of Fire, an intense earthquake and volcanic zone that 

encircles the Pacific Ocean, the coast of BC is the most active earthquake zone in Canada 

(Natural Resource Canada, 2013). Over 1,000 earthquakes are recorded in BC annually and more 

than 100 potentially damaging earthquakes (greater than 5 M) have occurred along the coast in 

the past 70 years (Natural Resource Canada, 2013). Natural Resource Canada (2015) rates the 

seismic hazard of BC’s outer coastal areas including Haida Gwaii, Vancouver Island and the 

south mainland coast as high; central and north mainland coast is rated as moderate. 

In BC, the majority of earthquakes pose little threat to communities (Auditor General of 

BC, 2014), as many are too small for people to feel while others occur in remote locations far 

away from human populations. However, large earthquakes that occur in close proximity to 

communities, although less frequent, can significantly damage buildings and infrastructure, and 

lead to injuries and deaths. Many of the damages will be related to the strong shaking that can 

collapse buildings or cause objects to fall and injure people. Damage may also occur from the 

secondary effects of the shaking including soil liquefaction, rock falls and landslides, fires, and 

flooding (Renteria, 2014). For coastal communities in BC however, the secondary effect that 

presents a considerable threat is that of a damaging tsunami (Renteria, 2014). 

Earthquakes generated along BC’s Pacific coast are caused by the interaction of two large 

crustal plates, the Pacific and the North American, and the smaller oceanic Juan de Fuca Plate 

(Clague et al., 2006). Three types of plate movement including convergence (colliding together), 

divergence (pulling apart) and strike-shift or transform (sliding past), occur along BC’s coast, 
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each of which generate different types of earthquakes (Natural Resource Canada, 2013). Figure 2 

shows the active plate interfaces in BC. 

 

Figure 2. Map of tectonic plates on the British Columbia coast. Copyright Wiley & Sons, and 

Parks Canada, Gwaii Haanas National Park Reserve, National Marine Conservation Area 

Reserve and Haida Heritage Site. Reproduced with permission. 

Queen Charlotte Fault. The Queen Charlotte Fault (QCF) lies off the western shore of 

Haida Gwaii extending roughly from SE Alaska to the northern tip of Vancouver Island (Cassidy 

et al., 2014). It is predominately a transform fault; however, along a small portion of the southern 

aspect of the fault, there is an element of convergence between the plates (Cassidy et al., 2014). 

The QCF, which is similar and often compared to the San Andres fault in California, generates a 
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substantial number of small earthquakes every year (Cassidy et al., 2014). As well, over the past 

80 years, 22 earthquakes greater than 6 M have occurred including the two largest recorded 

earthquakes in Canada, a 8.1 M event in 1949 and the 7.7 M event in 2012 (Cassidy et al., 2014). 

The 1949, 8.1 M earthquake was a strike-slip event that occurred off the west coast of 

Graham Island (Cassidy et al., 2014). Shaking caused by this event was described as severe and 

was sufficient to cause cows on Haida Gwaii to fall over and damage chimneys (Lamontagne, 

Halchuk, Cassidy, & Rogers, 2008). On the mainland, the shaking broke windows in Prince 

Rupert and further away in Terrace, vehicles were tossed about (Lamontagne et al., 2008). 

The 2012, 7.8 M earthquake was a large thrust event that occurred off the west coast of 

Moresby Island (Bird & Lamontagne, 2015b). The effects of the ground motion on Haida Gwaii 

was variable with some residents reporting violent shaking that caused minor building damage 

including small cracks in dry wall, chimney damage, contents of fridges and cabinets to fall on 

the floor, while other residents in the same general vicinity reported no ill effects (Bird & 

Lamontagne, 2015b). The earthquake triggered a significant tsunami, which was the largest to 

occur in 2012 globally (Leonard & Bednarski, 2014). 

The estimated recurrence period for a large thrust earthquake along Moresby Island is 

350 to 1300 years (Cassidy et al., 2014). Large strike-slip events, comparable to the 1949 event, 

are expected to continue (Hyndman, 2015). There is some speculation that stress along the strike-

slip margin was affected by the 2012 earthquake such that a large event could occur sooner than 

would be normally expected (Hyndman, 2015). 

 Cascadia Subduction Zone. The Cascadia Subduction Zone (CSZ), a large fault which 

lies off the western shore of Vancouver Island, extends roughly from the northern tip of the 
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island to northern California (Renteria, 2014). Stress along this plate boundary can generate 

shallow and deep focused earthquakes up to a 7.5 M (Renteria, 2014). Extremely large 

megathrust earthquakes, up to 9.0+ M, can also occur if the plates along this boundary shift 

suddenly (Renteria, 2014). 

 Stress along the CSZ produces roughly 300 small earthquakes annually (Natural 

Resource Canada, 2013). Larger events, capable of causing damage are expected to occur 

approximately once per decade (Natural Resource Canada, 2013). Damage caused by these 

earthquakes tends to be localized, which will potentially affect communities on Vancouver 

Island, along Georgia Strait or the lower mainland (Renteria, 2014). The largest recorded 

earthquake in this region, a 7.3 M event, occurred on Vancouver Island in 1946 (Cassidy, 

Rogers, Lamontagne, Halchuk, & Adams, 2010). This event caused two deaths and toppled 75% 

of chimneys in communities closest to the epicenter (Cassidy et al., 2010). 

Megathrust earthquakes, the largest and most damaging type of earthquake (catastrophic), 

occur less frequently. The estimated recurrence for a CSZ megathrust event is 300 to 800 years 

(Natural Resource Canada, 2013). The most recent CSZ megathrust earthquake, a 9M event, 

occurred in 1700 (Clague et al., 2006). Based on traditional stories from First Nations peoples, 

the violent shaking from this event caused houses on Vancouver Island to collapse and triggered 

a massive tsunami (Cassidy et al., 2010). The probability that a CSZ megathrust earthquake will 

occur within the next 200 years is considered to be high (Renteria, 2014). 

This type of event is expected to affect a large geographic area, cause strong ground 

shaking that will last more than 2 min and result in significant injuries, fatalities and widespread 

infrastructure damage (Renteria, 2014). A megathrust event is expected to generate a destructive 
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tsunami (Renteria, 2014). Similar megathrust events include the 9.2 M earthquake in Alaska in 

1964;  the 9.1 M earthquake in Indonesia in 2004; and the 9.0 M earthquake in Japan in 2011 

(Auditor General of BC, 2014). 

Tsunamis. Damaging tsunamis are relatively rare events, however when they do occur 

the impacts can be devastating and widespread, as was evident from the 1960 Chile, 2004 

Indonesia and 2011 Japan tsunamis (Levy & Gopalakrishnan, 2005; Mimura, Yasuhara, 

Kawagoe, Yokoki, & Kazama, 2011; Rabinovich, Thomson, & Fine, 2013). In BC, coastal 

communities are exposed to risk from near and far-field tsunami events. The amount of damage 

that can be expected from a tsunami is dependent on the physical characteristics of the related 

earthquake as well as the foreshore topography, land elevation, and tide level, which together 

influence wave height, and the extent of inundation (Renteria, 2014). The coastal areas most 

vulnerable to tsunami damage are low-lying areas directly exposed to the Pacific Ocean 

(Renteria, 2014). In BC, coastal areas that face the greatest risk include Haida Gwaii and the 

north coast, central coast, and the outer coast of Vancouver Island. Communities along the Juan 

de Fuca Strait face moderate risk, while Vancouver and communities along the Strait of Georgia 

are at low risk (Renteria, 2014). 

Over the past 100 years (up to 2009), 61 tsunamis were recorded on the BC coast 

(Leonard, Rogers, & Mazzotti, 2014). The majority of these events were far-field tsunamis that 

produced relatively small waves in BC’s coastal waters. The most damaging far-field tsunami to 

occur in BC resulted from the 1964, 9.2 M earthquake in Alaska (Leonard et al., 2014). The 

event triggered a series of large waves which, after causing extensive damage in a number of 

Alaskan communities, reached the coast of Vancouver Island (Abbott & Samson, 2009). The 
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waves travelled up a narrow inlet to Port Alberni and destroyed 58 buildings and damaged 320 

others. There were no casualties in Port Alberni as residents had evacuated (Abbott & Samson, 

2009). 

Although far-field tsunamis pose risk to BC’s coastal communities, tsunamis generated 

by large thrust earthquakes that occur along the BC coast present the greatest threat. The tsunami 

generated by the 2012 Haida Gwaii earthquake, was significant. Post event surveys identified 

sites along a 200 km stretch of Moresby Island where run-ups exceeded 3 m, with the largest 

measuring 13 m (Leonard & Bednarski, 2014). Although this tsunami caused no damage, the 

event demonstrates the potential for large tsunamis to be generated along the QCF (Leonard & 

Bednarski, 2014). A recent assessment of tsunami hazard estimated that run-ups from future 7.7 

+/- .3 M QCF thrust earthquakes could exceed 3 m and 1.5 m at distances of 40 m and 150 m 

respectively, from the fault rupture zone (Leonard & Bednarski, 2014). 

The most damaging tsunami to occur on the BC coast was generated by the 9 M CSZ 

megathrust event in 1700 (Clague et al., 2006). Evidence gathered from First Nation oral 

histories suggest that an entire village on the west coast of Vancouver Island was destroyed and 

all lives were lost (Clague et al., 2006). Written records indicate that tsunami damage occurred as 

far away as Japan (Leonard et al., 2014). The next CSZ megathrust earthquake is expected to 

generate a large tsunami capable of causing significant damage along the outer coast of 

Vancouver Island and impact exposed communities along the BC coast including Haida Gwaii 

(Auditor General of BC, 2014). 
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Literature Review 

The purpose of this literature review is to examine published commentary on the 

elements of an emergency management program and factors that influence program effectiveness 

with a particular focus on planning in small, rural or remote communities. Additionally, 

emergency management policies that help to reduce risk and vulnerability to earthquake and 

tsunami hazards and enhance community resilience will be examined. 

The literature review is organized in 6 sections as follows: (a) emergency management 

cycle, (b) overview of emergency management planning in British Columbia, (c) elements of an 

emergency management program in British Columbia, (d) identifying vulnerability and building 

resilience, (e) emergency planning for earthquake and tsunami hazard, and (f) planning for 

earthquakes and tsunamis in British Columbia. 

Emergency Management Cycle 

The goal of emergency management is to protect people, by saving lives and reducing 

injuries, protect property, minimize economic impacts and preserve the environment (Province 

of British Columbia [Province of BC], 2016). Contemporary emergency management is based on 

the four interconnected phases of action commonly known as mitigation, preparedness, response 

and recovery (Province of BC, 2016). Based on the BC Emergency Management System 

(Province of BC, 2016), mitigation refers to actions taken well in advance of an emergency or 

disaster to identify, prevent, or reduce the impact of a hazard event. Mitigation strategies include 

soft measures such as land use planning, and building codes, or hard measures such as 

retrofitting a building to meet seismic standards. Preparedness refers to measures taken prior to a 

hazard event to support a swift and effective response when a hazard event occurs. Examples of 
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preparedness include developing emergency plans, training, and exercises. Response refers to 

actions implemented when a hazard threat is impending or occurring. Response is intended to 

manage the consequences of the event such as preventing the loss of lives, reducing injuries or 

protecting property. Common response activities would include evacuation and emergency 

public communications. Recovery focuses on actions to help repair and restore functioning after 

a hazard event and includes strategies to address short, medium and long-term issues. This phase 

includes activities such as restoring critical services, debris management, return of evacuees, and 

developing mitigation strategies to reduce future impacts. 

Overview of Emergency Management Planning in British Columbia 

In 2000, the British Columbia Emergency Response Management System (BCERMS) 

was adopted in BC to coordinate multi-agency and cross-jurisdictional emergency response 

throughout the province (Province of BC, 2016). BCERMS, which is based on the Incident 

Command System, provides a standardized operational framework that can be implemented at 

various scales and to all types of emergencies (Province of BC, 2011). In 2009, BCERMS, was 

reviewed and updated to incorporate all four phases of the emergency management cycle and 

changes in the global field of emergency management. In 2016, the British Columbia Emergency 

Management System was adopted as the new standard (Province of BC, 2016). 

Two pieces of legislation identify the emergency management planning obligations of a 

local authority. Under the Emergency Program Act of 1996 (2016), a local authority is required 

to establish an organization to develop and implement emergency plans, and undertake actions to 

be prepared, be able to respond, and to recover from an emergency event or disaster. The 

Emergency Program Act Local Authority Emergency Management Regulation of 1995 (2016), 
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defines the powers, duties and responsibilities of the local authority which includes: setting 

policy to guide the organization, assessing hazard risks and vulnerabilities, developing processes 

to review and update response plans, providing training for response personnel, conducting 

exercises, making provisions for emergency resources including funding, and developing 

procedures to implement emergency plans. Other planning requirements include: procedures to 

warn the public of potential threats, providing essential services such as food, shelter and 

medical assistance, for affected citizens, and planning to restore essential services. Additionally, 

in BC, stakeholders such as industries and businesses are required (under legislation such as Part 

4, of the Occupational Health and Safety Regulation) to establish emergency management 

programs to address preparedness and response within the workplace (Province of BC, 2016). 

Elements of an Emergency Management Program in British Columbia 

Based on the British Columbia Emergency Management System (Province of BC, 2016), 

key elements of an emergency management program include: establishing governance; planning; 

identifying resources, training and education; and continuously evaluate and update programs. 

Establishing governance. A local authority program is established by adopting an 

emergency management bylaw that identifies the structure of the emergency management 

organization, their responsibilities and terms of reference for planning (Province of BC, 2016). 

The bylaw provides the power to declare a state of emergency, allocate funding for the program, 

and enter into mutual aid agreements. The emergency management organization, which is led by 

an emergency program coordinator, is responsible for developing and implementing all aspects 

of the emergency management program. Members typically include the local authorities’ senior 

administrative and department staff, and representatives from local fire, police, ambulance, 



 

 

COMMUNITY RESILIENCE TO SEISMIC EVENTS 27 

 

hospital authority, Emergency Social Services and the school district. Other members may 

include representatives from government agencies, community and volunteer groups, utilities, 

business, neighboring communities or others stakeholders. Elected officials play an important 

role as overseers of the program; therefore, it is important that they are familiar with the bylaw 

and their responsibilities (Province of BC, 2016). 

Planning. An emergency plan acts as guide to direct actions prior to, during and after a 

hazard event (Province of BC, 2016). In addition to defining the authority, purpose and scope of 

the plan, a basic plan delineates: roles and responsibilities of personnel, general operational 

procedures, protocols for communication and managing information, logistical support including 

facilities and resources, and requirements for training and exercises. While a basic plan provides 

a general overview and resource information, supplemental plans such as evacuation plans and 

hazard specific plans are elements of a more robust program (Province of BC, 2016). 

An important first step in the planning process is conducting a hazard, risk and 

vulnerability analysis (HRVA) (Province of BC, 2016). The purpose of a HRVA is to identify 

potential hazards, assess risk, and determine who or what might be vulnerable to hazard impacts. 

A thorough HRVA considers factors such as the unique physical, social, economic, 

environmental and other characteristics of a community. Conducting an HRVA provides 

emergency management organizations with the information necessary to develop effective plans, 

determine priorities and dedicate resources (Province of BC, 2016). 

Identifying resources, training and education. Resource planning includes identifying 

the necessary equipment and supplies, personnel and volunteers, and facilities that need to be 

mobilized for response and recovery activities (Province of BC, 2016). Establishing mutual aid 
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with neighboring communities, standing agreements, partnerships and developing alternative 

strategies for the provision of resources helps to ensure that adequate resources are available 

when needed (Province of BC, 2016). 

Engaging emergency volunteers, such as Emergency Social Services, Emergency Radio 

Communications and general service volunteers, can help to enhance response and recovery 

operations (Province of BC, 2016). Emergency Social Service volunteers, a provincially 

supported program, are trained to provide short-term support (food, shelter, and clothing) to 

citizens who have been displaced due to a hazard event (Province of BC, 2011). These 

volunteers help communities to meet their legislated responsibility to provide citizens with 

essential services (Province of BC, 2011). Emergency Radio Communications volunteers 

provide communities with alternative means to communicate, such as amateur radio, should 

other systems fail during a hazard event (Province of BC, 2011). Maintaining communications 

between the local authority and other levels of government is essential to coordinate response 

and recovery efforts (Province of BC, 2011). Other volunteers may provide support such as first 

aid or transportation services (Province of BC, 2011). 

Training provides emergency program personnel with the skills and knowledge to 

adequately carry out their assigned task (Province of BC, 2016). Examples of training include 

group workshops, function specific courses for individuals and presentations for public officials. 

Ideally, training programs are structured and based on goals and timelines to ensure training 

needs are being addressed for all participants (Province of BC, 2016). 

Conducting regular emergency plan exercises provides the opportunity to identify and 

resolve operational issues before an event occurs (Province of BC, 2016). Exercises are also used 
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to test equipment, confirm resource needs, clarify roles and responsibilities, and identify 

inconsistencies in procedures. Examples of exercises include tabletop, drills, single site mock 

exercises, and full-scale disaster exercises. Exercises also serve as a training tool to improve 

participant’s knowledge and skills, and improve inter-agency coordination and communications 

systems (Province of BC, 2016). 

Public education helps to empower citizens and stakeholders by providing information 

concerning risks, hazards and preparedness, so citizens and stakeholders can mitigate their own 

risks, be prepared and respond appropriately when an emergency event occurs (Province of BC, 

2016). Examples of tools used to disseminate information include public information sessions, 

brochures, posters, radio, web sites, events, campaigns, and emergency exercises (Province of 

BC, 2016). 

Continuously evaluate and update programs. Reviewing, assessing and revising 

emergency plans and program elements improves preparedness and helps ensure that plans and 

programs are appropriate to current needs and changing conditions (Province of BC, 2016). Post-

event debriefs, and exercise, training and stakeholder feedback sessions are opportune times to 

gather information and identify program gaps and weaknesses. In addition, plan elements such as 

contact names, numbers and resource lists should be updated regularly and distributed 

accordingly (Province of BC, 2016). 

Identifying Vulnerability and Building Resilience 

The emergency management research literature has been recommending for some time 

that the traditional top-down bureaucratic approach to emergency management, which tends to 

be heavily focused on preparedness and response activities, needs to change (Cox, 2007). It is 
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now recognized that a proactive, collaborative, community-based approach to emergency 

management can help communities to reduce hazard impacts and improve community resilience 

to disasters (Cox, 2007; Kapucu, 2015; Murphy et al., 2014). In the context of emergency 

management, community resilience refers to a community’s ability to respond and recover from 

a hazard event, as well as the community’s capacity to self-organize in ways enabling learning 

from past events and developing strategies to reduce future risks (Cutter et al., 2008; Manyena, 

2006; Murphy et al., 2014; Paton, 2006; UNISDR, 2005). Resilience is enhanced when 

community members, stakeholders, government officials and emergency planners work together 

to develop a common understanding of their hazard environment, actively participate in 

assessing their needs and vulnerabilities, enhance their strengths and capabilities, and 

collectively determine the best course of action (Kapucu, 2015; Murphy et al., 2014). 

Collaborative planning helps to encourage citizens, stakeholders and government officials to 

be involved in planning processes, builds trust and facilitates learning through sharing 

knowledge and experiences with others (Murphy et al., 2014). To facilitate collaboration 

however, emergency managers must provide leadership and create space to allow open dialogue 

amongst all sectors within the community (Kapucu, 2015). Through purposeful discussion, 

emergency managers can help their communities to address the needs of all citizens, build 

partnerships and strengthen social networks that will increase the community’s capacity to 

prepare, respond, and recover from hazard events (Murphy, 2007). By working collectively, 

communities can draw upon their local expertise and understanding of their community to 

explore alternative ideas to address their unique vulnerabilities and find innovative solutions to 

reduce future risks (Murphy et al., 2014). 
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Although a community’s risk to a hazard is partially based on the physical nature of a hazard 

event, it is also determined by the pre-existing characteristics or conditions (physical, social, 

economic, and environmental), which influences the community’s susceptibility to hazard 

impacts (Henstra & McBean, 2005; UNISDR, 2005). Therefore, a first step in reducing risk is to 

identify the conditions, which makes the community vulnerable to hazard impacts. The physical 

characteristics that influence community vulnerability include factors such as the natural 

makeup, population and infrastructure. For example, residential homes in low-lying coastal areas 

are highly vulnerable to tsunami impacts, and infrastructure built close to steep slopes may be at 

risk to earthquake induced landslides. Social and economic characteristics such as age, gender, 

culture and poverty can influence vulnerability (Wood, Burton, & Cutter, 2010). For example, 

during an evacuation, elderly residents may face mobility challenges whereas low income 

households may lack a means of transportation. Environmental characteristics that influence 

vulnerability includes land degradation from industry or construction of residential homes in 

known high risk zones. As well, when characteristics combine or interact, vulnerability can be 

exacerbated (Wood et al., 2010). For example, residents in remote coastal communities who 

have limited resources and external supports combined with a poor understanding of earthquake 

and tsunami risk may be extremely vulnerable to seismic events. To reduce hazard risks, 

emergency management strategies must consider the nature of the hazard event and the 

community’s unique characteristics, which makes it vulnerable to hazard impacts (UNISDR, 

2005). 

A wide range of strategies can be implemented to reduce risk and improve community 

resilience to disasters (UNISDR, 2005). Emergency planners can assess and monitor hazard risks 
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and vulnerabilities to collect information necessary to develop risk maps and inform public 

education (UNISDR, 2005). Local authorities can promote prevention by prioritizing emergency 

management, allocating funding for planning and by ensuring that hazard risk and vulnerability 

information is accessible to all stakeholders (UNISDR, 2005). As well, local authorities can 

mitigate risks associated with changing community characteristics by utilizing development 

planning strategies including land use bylaws, building standards (UNISDR, 2005), and building 

redundancy in lifeline and communication systems (Bruneau et al., 2003). Communities can 

improve their capacity to respond to hazard events by periodically reviewing and updating 

emergency plans, incorporating risk reduction education for youth in school curriculum, and by 

fostering a collaborative atmosphere between communities to share resources (UNISDR, 2005). 

Developing the community’s capacity to reduce risks and prevent damage can help to enhance 

and sustain a community despite the hazardous nature of their environment (Murphy et al., 2014; 

Paton, 2006). 

Unfortunately, in some communities emergency planning is limited (Henstra, 2010b). In 

some cases, a lack of planning is indicative of a general apathy towards preparing for hazard 

events, an attitude which is especially prevalent for hazards that occur infrequently and are 

considered to be a low probability (Henstra, 2010a), such as earthquakes and tsunami. 

Additionally, studies conducted in the United States found that emergency programs in rural 

communities are generally more limited than programs in urban areas (Frazier, Walker, Kumari, 

& Thompson, 2013; Horney et al., 2012; Horney et al., 2016). Frazier et al. (2013) noted that 

rural planning was less comprehensive and primarily focused on response and recovery actions 

rather than preventative strategies designed to reduce community vulnerability and improve 
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resilience. Horney et al. (2016) found that while rural communities perceive themselves as 

highly vulnerable mitigation policies were limited to hard measures but lacked soft measures 

such as land use policies. Factors identified as influencing the ability of rural communities to 

develop quality plans include limited capacity and a lack of resources (Frazier et al., 2013; 

Horney et al., 2012; Kapucu et al., 2013; Murphy et al., 2014) such as manpower, time, funding 

(Janssen, 2006), expertise and political support (Frazier et al., 2013). 

Emergency Planning for Earthquake and Tsunami Hazard 

There are numerous strategies and tools communities can implement to help reduce their 

vulnerability, prevent losses and improve their resilience to seismic events. Key strategies 

include: education and awareness programs, community warning systems, natural tsunami 

warnings, evacuation planning, and land use planning. 

Education and awareness programs. Public education is acknowledged as an essential 

tool to raise community awareness and promote preparedness for seismic hazards. Tsunamis and 

earthquakes occur with little to no forewarning, so the safety of citizens and stakeholders 

depends on their awareness of seismic hazard and risk, the actions they have taken prior to an 

event to prepare for and mitigate their risk, and their knowledge of the appropriate protective 

action to take during an event. 

The high survival rate of Japanese citizens during the 2011 tsunami is in part attributed to 

the effectiveness of their tsunami education program (Fraser, Leonard, Matsuo, & Murakami, 

2012). In Japan education programs include: annual evacuation drills in communities and 

schools, regular tsunami education, dissemination of prevention information by community 
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groups to neighborhoods, and at the national level, prefectures support an annual Disaster 

Reduction Day and participate in large-scale simulation exercises (Fraser et al., 2012). 

Studies indicate that seismic hazard education programs that rely primarily on passive 

media approaches, such as the periodic distribution of brochures and leaflets, are often 

ineffective at encouraging preparatory actions and eliciting accurate perceptions of risk (Couling, 

2014; Joffe, Rossetto, Solberg, & O'Connor, 2013; Johnston et al., 2005). Recommendations to 

improve the effectiveness of seismic hazard education programs include: providing locally 

relevant rather than generic information, delivering tailored outreach programs aimed at various 

stakeholders (such as residents, schools, businesses, marine groups, tourists, seniors and other 

vulnerable populations), ensuring convenient access to information for all stakeholders, 

implementing participatory approaches to help engage and empower citizens (such as 

community exercises and annual public events), using diverse types of media to disseminate 

information to broad audiences (such as brochures, newspapers, social media, email, radio and 

television), distributing information at different locations (such as libraries, hotels, campgrounds, 

child  care centers), and maintaining a program that is sustained and ongoing (Bird & Dominey-

Howes, 2006; Couling, 2014; Levy & Gopalakrishnan, 2005; National Oceanic and Atmospheric 

Administration, 2015). 

Community warning systems. Having an effective and reliable means to disseminate 

warnings to citizens and stakeholders is an important tool to support community evacuation for 

tsunami threat (Couling, 2014; Fraser et al., 2012; Lindell & Prater, 2010). Tsunami warning 

systems include: freestanding tsunami sirens, weather radios, telephone systems, emergency 

vehicles with loud speakers and commercial media such as television and radio. A number of 
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studies indicate that the reliability and effectiveness of warning systems varies (Couling, 2014; 

Fraser et al., 2012; Lindell & Prater; 2010). For example, during the 2011 Japan earthquake, in 

some communities, power outages rendered broadcast and wireless transmission systems 

inoperable and freestanding tsunami sirens failed when battery packs were inundated by tsunami 

water (Fraser et al., 2012). A study in the US found that the audibility of freestanding tsunami 

sirens was affected by surf and high winds and transmission of alerts via weather radios can be 

hindered due to poor signal reception (Lindell & Prater, 2010). As such, the effectiveness and 

reliability of community warnings systems can be improved by creating redundancy by using 

multiple types of systems, and regular testing (Fraser et al., 2012). 

Natural tsunami warnings. It is imperative that citizens at risk to locally generated 

tsunamis, which can inundate coastal areas before official warnings are issued, understand and 

recognize natural warning signs (Couling, 2014; Fraser et al., 2012). Natural warning signs, such 

as ground shaking that lasts more than a minute, strong shaking that makes it difficult to stand, or 

receding sea levels, indicate the need for citizens to evacuate with urgency (Couling, 2014). It is 

important that public education programs raise citizen awareness concerning natural tsunami 

warning signs, so citizens are able to respond appropriately (Couling, 2014; Fraser et al., 2012). 

Evacuation planning. An immediate and swift evacuation of citizens is the main strategy 

for saving lives from an approaching tsunami (Couling, 2014). To facilitate evacuations, public 

education programs should make citizens aware of the inundation zone, locations where they can 

seek safety, what type of transportation is available or should be used, and what route they 

should take (Lindell & Prater, 2010). Evacuations can be supported by developing procedures to 

aid citizens with mobility issues (Lindell & Prater, 2010) and planning to manage traffic flow, 
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which helps to reduce safety issues caused by traffic congestion along evacuation routes and in 

assembly areas (Couling, 2014; Fraser et al., 2012; Lindell & Prater, 2010). Planning should also 

consider the suitability of evacuation assembly sites such as elevation and the services available 

(Lindell & Prater, 2010). Tsunami evacuation maps and signage along roadsides are used 

extensively in Japan to facilitate evacuations (Fraser et al., 2012). It is recommended that 

evacuation maps be designed and distributed widely.  Maps should be easy to understand and 

include hazard zones, evacuation routes and assembly areas (Fraser et al., 2012). 

Land use planning. Land use planning can help communities to reduce their long-term 

hazard risk and improve their resilience by incorporating hazard risk and vulnerability 

assessment information in their land use planning decisions (Saunders & Becker, 2015). 

Adopting policies, such as restricting development in hazard prone areas, communities can 

reduce their vulnerability and prevent losses from natural hazards such as tsunamis and 

earthquake (Saunders & Becker, 2015). For example, in Tofino BC, land planning strategies to 

reduce seismic hazard risks include: requirements for land prone to liquefaction, setbacks for 

coastal areas at risk to tsunami, inundation zone guidelines and the requirement to maintain a 

Tsunami Hazard Area Management Strategy (District of Tofino, 2013). In New Zealand, land 

use plans and building standards, implemented during the recovery from the 2011 Christchurch 

earthquake, are helping communities to adapt and rebuild safer, more sustainable communities 

(Saunders & Becker, 2015). 

Planning for Earthquakes and Tsunamis in British Columbia 

In BC, while the state of earthquake preparedness at the provincial level has been audited 

a number of times and findings continue to indicate many deficiencies, there is comparatively 
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little information available concerning community level preparedness for earthquakes. However, 

the Auditor General of BC Earthquake Preparedness Report (1998) did include a review of local 

authority preparedness and findings indicated there were many deficiencies. The audit found that 

the quality of earthquake planning varied dramatically between communities and one-third of 

those surveyed indicated they had not been concerned about earthquake risk and 20% of 

communities had not developed plans. While the majority of communities had developed plans, 

some plans were found inadequate and had not been reviewed or updated, 50% of the 

communities were not testing their plans regularly and training programs were insufficient. 

While many communities had identified their resource needs, few plans mentioned mutual aid 

agreements. Almost half of those surveyed questioned the community’s response capabilities, 

and few communities had addressed any aspect of recovery planning including business 

continuity planning, restoring essential services, protocols for damage assessment, debris 

removal, or reconstruction planning. 

As well, there is limited information available regarding local authority tsunami 

preparedness in BC, however in 2003, an assessment of the BC tsunami warning system and risk 

reduction practices was conducted (Anderson & Gow, 2003), which indicated that communities 

may be unprepared for tsunamis. The study found that while many small coastal communities 

were at risk to tsunami inundation, the capacity of small coastal communities to effectively warn 

residents of an imminent tsunami was limited as only one community was using a siren to advise 

residents to evacuate and it was likely that telephone-based systems in rural communities lacked 

the capacity for community-wide notifications. The study indicated that while the tourism 

industry is rapidly growing in BC and many visitors’ frequent remote areas, there are few 
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response plans and warning systems in place to address the needs of these vulnerable 

populations. The report recommended that in order to support community tsunami planning it 

was necessary for the Province to improve tsunami detection and monitoring, provide inundation 

mapping, improve communication infrastructure, develop standards for community programs 

and warning systems, develop minimum requirements for risk reduction, and develop targeted 

education and training programs. While the report acknowledged that little was known regarding 

the state of community tsunami awareness and preparedness throughout the province, the report 

recommended that community programs should focus on training, public education programs, 

and ensure that community needs are assessed, and programs are evaluated. 

Conclusion 

This literature review focused on outlining important elements of an emergency 

management program: mitigation, preparedness, response and recovery. It identified the factors 

that help reduce risk and vulnerability to hazards and enhance community resilience. Further, it 

provided an overview of vulnerability and resiliency factors specific to BC and in particular to 

remote coastal communities, as well as providing an overview of emergency planning for both 

earthquake and tsunami hazards. 
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Research Methodology 

This chapter outlines the methodological approach used and the rational for my choice. 

As well, I provide an explanation for the selection of the case and define the research scope. A 

description of the data collection methods used, participant selection and the data analysis 

process is presented. Strategies implemented to address limitations and biases are described. 

Case Study Design 

This research was conducted as a single case study to explore the risk and vulnerability of 

the small, remote (offshore island) communities of Haida Gwaii to seismic events. An 

examination of local authority and stakeholder emergency management policies and practice was 

conducted as a means to identify community resiliency to seismic hazard. Data was collected 

through a review of local documents and several interviews. For case studies, evidence collected 

from documents is useful to confirm and validate information from other sources, such as 

interviews, as well as to provide supplemental information (Yin, 2009). The interviewees 

consisted of:  representatives from the two largest municipalities (Masset and Queen Charlotte); 

one community within the unincorporated area; and stakeholders representing vulnerable 

populations (students and tourists), critical infrastructure (roads), economic development (small 

business), environmental protection and other services (internet). The aim of the interviews was 

to gather a holistic perspective of planning on Haida Gwaii for seismic events. A case study was 

chosen because this method is well suited when investigating a current real-life social 

phenomenon, particularly when the phenomenon and the context are intertwined (Yin, 2009). 

By using a case study approach, the researcher is able to conduct an in-depth investigation 

of both the context and phenomena in order to gain a holistic understanding of a complex social 



 

 

COMMUNITY RESILIENCE TO SEISMIC EVENTS 40 

 

topic (Yin, 2009). This qualitative inquiry approach was chosen as it is well suited to research 

that is seeking explanations or an understanding of a complex social phenomenon in a natural 

setting (Snape & Spencer, 2003). Such an approach allows for an in-depth understanding of the 

research topic by gathering information related to the knowledge, experience and perspectives of 

the study participants (Snape & Spencer, 2003). In this study that explores community resilience 

to seismic events, it was important to understand participants’ beliefs of seismic risk and 

vulnerability, and examine their knowledge gained from experiencing a large seismic event.  

Case Study Selection 

Haida Gwaii was chosen because I live there, and the communities experienced a series of 

seismic events in October 2012 and throughout 2013. The events, which included a Haida Gwaii 

island-wide response to an earthquake and tsunami, are integral to the context of this study, 

which presents as both a unique and extreme case. The study’s scope includes an examination of 

the community level emergency management planning in place at the time of the 2012 

earthquake and the planning implemented in the two years following the event to address 

challenges and gaps in the planning. 

Data Collection and Analysis 

This research relied on data collected through a review of documents and web pages as 

well as interviews with local authorities and other stakeholders responsible for the safety and 

protection of people, infrastructure, the economy and the environment on Haida Gwaii. Data 

triangulation was used to validate research findings as well as to explore and understand the 

multiple perspectives presented by study participants (Glesne, 2011; Ritchie, 2003). I was able to 

triangulate data by collecting information from different sources (documents and interviews), 
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different locations (two communities), and different types of stakeholders (local authorities, 

hospitals, schools, recreation areas). 

Document review. The document review included official municipal and stakeholder 

documents such as bylaws and policies, as well as less formal documents such as emergency 

planning meeting minutes, community newsletters, municipal annual reports, tsunami evacuation 

maps and brochures, local publications such as newspaper articles, and community and 

stakeholders websites. While some of these documents were obtained from websites, others were 

only available in hard copy and provided by local authority offices, or were obtained from the 

local newspaper. 

The Emergency Measures bylaw for the communities of Masset and Queen Charlotte, and 

the Emergency Response Plan Policy for School District #50 were reviewed to identify 

governance structures and key elements of their emergency programs. The local authority 

Emergency Response Plan for Masset and Queen Charlotte in place for the 2012 earthquake 

response were not reviewed, as these plans were retired shortly after the event and the documents 

were no longer available. 

The Official Community Plan for Queen Charlotte and Masset were reviewed for 

information related to community goals, objectives or policies that support community planning 

for seismic hazard. Municipal annual reports (Queen Charlotte, 2007 to 2014; Masset, 2010-

2013), village newsletters (Queen Charlotte, 2011-2014) and emergency planning meeting 

meetings (Queen Charlotte, 2007-2011) were reviewed to gather historical evidence of seismic 

hazard emergency planning goals and accomplishments. As well, community and school district 

websites were reviewed for information related to tsunami or earthquake planning and 
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preparedness. Articles from the local weekly newspaper, Haida Gwaii Observer (October 2012 to 

February 2013), were reviewed for information regarding earthquake impacts and local response 

actions. As well, tsunami evacuation brochures for Masset (2012) and Queen Charlotte (2007, 

2011, & 2012) were reviewed. 

Interviews. Between September 2014 and February 2015, 21 potential participants were 

contacted. Three individuals either declined or did not return my calls, in each case two attempts 

were made to contact them. When a participant declined, an alternate participant was selected 

from another stakeholder agency or community that was comparable. In total, 18 interviews were 

conducted. The study included participants from two different communities, one unincorporated 

area, and 10 stakeholder groups. The selection of participants from multiple communities and 

wide range of stakeholders was intended to improve the opportunity to triangulate data and 

improve validity. 

Selection of stakeholders and interview participants. Project communities, stakeholders 

and participants were chosen using purposive sampling. Purposive sampling is used when only a 

small or select group of participants are likely to satisfy the specific needs of a project (Palys, 

2008; Ritchie, Lewis, & Elam, 2003). Purposive sampling does limit the generalizability of the 

study results; however, given the unique nature of this study that was already an accepted 

limitation. 

Participants were drawn from a broad cross-section of stakeholders responsible for the 

safety and protection of people and infrastructure, managing the environment and sustaining the 

economy of Haida Gwaii communities. Some stakeholders and participants were selected based 

on the type of governance structure as well as geographic location, while others were drawn from 
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stakeholders responsible for specific groups of people, infrastructure, economic sectors, and the 

environment. The community or agency, participant and the rational for their selection is 

summarized in Appendix A. 

The selection of participants was determined by their position and expertise within their 

agency. All participants selected were in a position of authority and held either a senior or 

middle management role. As well, when possible, participants who were present on Haida Gwaii 

at the time of the earthquake or who had maintained their position from a time prior to the 

earthquake were selected, as participation in and awareness of the event played a significant role 

in this study. 

Once a potential participant was identified they were contacted by phone and based on 

their willingness to participate a date, time and location for interview was arranged. All 

participants were provided with a consent form for signature prior to the start of each interview. 

A copy of the letter of consent is attached to this report as Appendix B. 

Interview structure. The interviews were semi-structured and were conducted in person or 

by phone and ranged from 44 to 103 min with 12 interviews lasting 60 min or longer. All 

interviews were recorded on a digital recorder and were later transcribed verbatim. 

The interviews all followed the same format and began with a structured introductory 

section of primarily closed-ended questions intended to elicit facts and specific information 

(Robson, 1997). Beginning the interview in this manner served a dual purpose of collecting some 

quantifiable baseline data concerning interviewee’s experiences, while the straightforwardness 

needed to respond to this type of question may have helped to put the interviewees at ease 

(Robson, 1997). Data collected included: length of residency on Haida Gwaii, place of residence, 
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their role and scope of jurisdiction, training related to community or emergency management 

planning and their personal experience of seismic events on Haida Gwaii. The interview guide is 

attached to this report as Appendix C. 

The main section of the interview was semi-structured. A series of open-ended questions 

were used to gain in-depth information from participants’ pertaining to their knowledge, beliefs, 

and actions related to planning for seismic events on Haida Gwaii prior to 2012; any knowledge 

gained from the 2012 event; and strategies and planning implemented in the two years after the 

event. Interview questions were designed to be flexible so they were suitable to gather 

information from a wide range of participants. Interview questions that were deemed not relevant 

for specific stakeholders were omitted. The interview sessions were informal, in keeping with the 

relaxed friendly atmosphere prevalent on Haida Gwaii. Also, by using an informal interview 

process, the interviewer is able to ask questions to clarify information (Robson, 1997) and gain a 

deeper understanding of the interviewee’s response. The use of open-ended questions allowed 

interviewees to speak freely and express their opinions (Robson, 1997), which helps to solicit 

unanticipated information and responses that may have enriched the study. 

Data analysis. Data collected during the interview process was interpreted by using a 

thematic analysis approach, which involves an iterative process of reading, coding small chunks 

of information, and grouping data together in common themes (Robson, 1997). While some 

themes were initially identified from the literature review, additional themes emerged as I 

became immersed in the data and gained experience with the process. 

To complete the analysis, I used a cut and paste process to organize data in a series of word 

documents based on overarching themes. Each chunk of data was referenced to the respective 



 

 

COMMUNITY RESILIENCE TO SEISMIC EVENTS 45 

 

participant so the data could be reviewed within its original context for added clarity. All 

interviews were reviewed twice to ensure that the pertinent data was captured. 

After the initial coding was complete, overarching themes were reviewed twice and sub-

coded to identify patterns, similarities, differences, connections, and relationships within the data 

(Robson, 1997). Throughout the data analysis phase, I reviewed and revised themes as I 

developed new understandings. 

Potential Limitations and Biases 

A limitation and bias of this study was the use of purposive sampling to select the 

communities, stakeholders, and interview participants. Purposive sampling has the potential to 

affect the outcome of the study because the choice of participants was based on my knowledge 

and perception. To address this, when possible, two participants with similar roles were chosen, 

but from two different communities. For example, an emergency manager and an elected official 

was selected from both Queen Charlotte and Masset. While there were some limitations due to 

the small pool of potential stakeholder participants, the study was enriched by the inclusion of 

participants from a broad cross-section of stakeholder groups. 

 The use of a semi-structured interview process can introduce researcher bias. To address 

this concern, I focused on listening to the participant during interviews and was cautious in my 

choice of words when using prompts to elicit further information. While using a more structured 

interview process can help to mitigate this bias, an informal interview process provides the 

researcher with the opportunity to collect in-depth information and allow space for unanticipated 

information to emerge, which can enrich the overall study results. 
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Participants’ fear of criticism and concern regarding the lack of anonymity as a study 

conducted in a small community was another source of potential bias. One participant explicitly 

raised their concern regarding fear of criticism at the beginning of their interview. This concern 

was mitigated by providing the participant with a more detailed explanation of the study purpose 

and providing assurance that the intent of the study was to benefit and provide useful insights for 

emergency management programs. Recognizing that fear could be a concern for other 

participants, the purpose of the study and the intention to benefit community emergency planning 

was explicitly mentioned at the beginning of all subsequent interviews. To address concerns 

regarding lack of anonymity, participants were assured, as part of the agreement to participate, 

that their identity would be protected. 

This research is bound within the physical, social, economic, and environmental aspects 

of Haida Gwaii as a remote archipelago off the BC north coast. As this study was investigated 

within the context of Haida Gwaii and emergency management planning related to seismic 

events, the study sample is relatively small and therefore, cannot be statistically generalized 

(Yin, 2009). However, the conclusions and recommendations may aid emergency management 

planners and local authorities on Haida Gwaii and other small, remote coastal communities in 

BC. 
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Results 

This chapter examines community perspectives of seismic risk and vulnerability, and 

emergency management planning implemented to address seismic hazards on Haida Gwaii. 

Information from community documents and participant interviews has been analysed 

thematically and organized based on topics relevant to the research questions. The results are 

presented in nine sections (some with sub-sections) as follows: (a) profile of participants, (b) 

perceptions of seismic risk, (c) perceptions of vulnerability, (d) local authority emergency 

management programs, (e) hospital emergency management planning, (f) school emergency 

management planning, (g) emergency management planning for visitors outside municipal 

boundaries, (h) emergency planning for small businesses, and (i) emergency planning for internet 

infrastructure. 

Profile of Participants 

Interviews were conducted with 18 participants. Each interview began with a series of 

questions to elicit data to frame participants’ experiences and perspectives, and identify their 

scope of knowledge. Of the 18 participants, 17 were residents of Haida Gwaii. One participant, 

the manager for Ministry of Transportation and Infrastructure, which is managed from the 

regional office in Terrace, resides on the mainland (Northwest region). Distribution of Haida 

Gwaii participants by residential location includes: 11 from Queen Charlotte, three from Masset, 

and three from the unincorporated area of Graham Island. Of these participants, 13 self-identified 

as having lived on Haida Gwaii for more than 11 years, which includes 3 participants who 

claimed residency of more than 30 years. 
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At the time of the 2012 earthquake, 15 of the participants were actively working in their 

identified managerial positions. Eight of these participants had maintained their position for nine 

or more years. The three participants who were not active in their identified position at the time 

of the earthquake included: the Emergency Social Services volunteer, who after 5 years of 

service, retired in 2011; the Parks Canada representative, who although employed by the 

stakeholder at the time of the earthquake, held a slightly different position; and the manager of 

the non-profit responsible for internet infrastructure. 

In their official capacity, nine participants actively participated in the response to the 

2012 earthquake; however, had the event occurred during a weekday or the summer tourist 

season, the response would have included up to 15 participants. Fourteen participants were 

involved in recovery activities. 

Perceptions of Seismic Risk 

I queried all participants about their perception of seismic risk on Haida Gwaii. The 

purpose of this question was to understand participant’s beliefs and knowledge pertaining to the 

likelihood and consequence of a significant seismic event occurring or affecting the social, 

economic or environmental well-being of Haida Gwaii. Table 1 summarizes the key themes 

related to seismic risk derived from the interviews of all participants, which are explored more 

fully in the following sections. 
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Table 1 

Key Themes related to Interviewees Perceptions of Risk and Examples of Comments 

Key Themes Example of Interviewees Comments 

General awareness but 

seismic events unexpected 

 

“I always knew that we were in an earthquake zone and there was a possibility of an 

earthquake, but when it happens, like, oh yeah, that is a real possibility, not just 

something that, you know, might happen.” 

 

Positive influence of seismic 

events on risk perception 

 

“Now that something has happened…I'm more aware that it [earthquake] could be 

more imminent…because…for the first 12 years I lived here…I did go through 

some really small earthquakes but they were very small, they were almost cute.” 

 

Non-believers 

 

 “I don’t really think we’ll get a tsunami here” 

 

Uncertain of  risk 

 

“You can’t predict what is going to happen” 

 

Understanding consequences 

based on global events 

“we don’t have to look too far to see what a major earthquake does to 

communities…you can look at photos, you can watch videos.” 

Unanticipated impacts of 

2012 earthquake 

 

“there was quite a few people who suffered a form of post-traumatic stress from that 

event.” 

 

“there was very little damage, but it was a huge event, and so, because there was 

nobody, there was no injuries, there was no death, there was really very little 

damage that happened” 

 

 

General awareness but seismic events unexpected. All participants indicated that prior 

to the 2012 earthquake they were aware that Haida Gwaii was exposed to seismic risk; however, 

many participants had not consciously anticipated a significant event might occur. Simply stated 

by one participant, “They’re so unexpected”. Some participants stated they had not considered 

the likelihood of a significant earthquake, while others felt their experience of previous small 

tremors and far-field tsunamis had provided them with a false sense of safety. As one participant 
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recalled, “I remember...we had a fairly good earthquake here and, you know, things are rattling, a 

few things fall off the shelf [in the store] and most people just carried on…I was one of them.” 

Positive influence of seismic events on risk perception. During the earthquake, 15 

participants were present on Haida Gwaii. Nine participants found the severity of the earthquake 

to be surprising and described the event as “a reality check” and “eye-opening”. Speaking on 

behalf of one agency, a participant stated, “I think we always knew that the risk existed, we knew 

the consequence of it but not the likelihood of, I think we've probably ranked the likelihood of it 

happening a little bit higher now”. 

Five participants indicated they had understood the risk and seemed less surprised by the 

magnitude of the earthquake. The awareness displayed by these participants may be attributed to 

their experience and training as each had invested more than five years in emergency response 

planning and had attended numerous emergency program training courses. 

Non-believers. One participant felt that the earthquake was insignificant and viewed 

seismic risk on Haida Gwaii as minimal. Although the perception of this participant was an 

outlier, a number of participants indicated that some portion of the public believe that seismic 

risk is very low. As one participant noted, “there’s people that feel that the risk is, they choose 

not to assume the risk in any way, like folks in the marina [who did not want to evacuate]”. 

Another participant commented, “there's people in the community that thought the thing 

[tsunami siren] was stupid, and that all it does is scare old people. It's like, that's [tsunami] never 

going to happen here”. A couple of participants felt the lack of damage caused by the earthquake 

may have confirmed some resident’s belief that seismic risk is low. One participant stated, “if we 
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had had more damage, it might have been a benefit…everyone was like; really? That was it? 

Well, hell, what have I got to worry about then”. 

Uncertain of risk. More than half of the participants expressed some uncertainty 

regarding the level of risk posed by seismic events. Some participants were explicit that they did 

not know the risk; others provided an opinion but qualified it by noting they had little scientific 

knowledge. A few participants felt their understanding of the risk improved by listening to the 

visiting seismologists at the post-event public meetings. However, another participant indicated 

the seismologists were vague about the risk and stated, “we [local authority emergency planning 

committee] honestly don't know, we don't have strong modelling up here, we don't know”. 

Opinions regarding the type of event that posed risks were divergent: some participants were 

concerned about earthquakes, while others were concerned about local or regional tsunamis. 

Participants generally referenced seismic risk as a non-specific threat; however, two participants 

explicitly mentioned “a subduction earthquake in Alaska” presents tsunami risk in Masset, and 

half the participants mentioned a catastrophic event originating in the Cascadia subduction zone. 

Understanding consequences based on global events. All participants described the 

potential effect of a significant earthquake as: severe ground shaking, landslides and rock falls, 

localized tsunamis; however, only a few participants mentioned liquefaction and fires. Tsunami 

threat was noted as inundation and flooding. Overall participants viewed seismic events as a high 

consequence hazard depending on the magnitude and location of the event. Participants often 

framed consequences by referencing the effects of previous global events such as earthquakes in 

Alaska, Chili, and New Zealand, and most commonly the tsunami in Indonesia (2004) and Japan 

(2011). Participants typically identified seismic event consequences in terms of direct socio-
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economic losses such as injury, death, damage to buildings, community and critical 

infrastructure, and transportation networks. A few participants mentioned indirect socio-

economic losses such as public health risks, and loss of employment and business income. 

Unanticipated impacts of 2012 earthquake. All participants mentioned their surprise, 

given the magnitude and location of the earthquake, that the physical damage was minimal. The 

most notable impact, commented on by all the Haida Gwaii participants, was the “unexpected” 

psychosocial impact caused by the earthquake. Participants described symptoms of anxiety 

amongst employees, friends, and family including loss of sleep, poor appetites, difficulty 

managing workloads and increased levels of acting out behaviour in schoolchildren. One 

participate described being personally affected, “the whole event traumatized me so much...I had 

a really hard time thinking straight and I had a really hard time focusing on tasks”. Participants 

indicated that ongoing aftershocks, which continued for months, seemed to exacerbate the 

trauma for many people. One office manager noted a “substantial” number of employees had 

been affected and stated, “they were just terrified…every time there was an aftershock…people 

would come into my office, be on the verge of tears”. Another participant indicated that one of 

their employees had moved off-island due to the earthquake. 

Perceptions of Vulnerability to Seismic Risk 

Interview participants were asked to identify factors that contribute to the vulnerability of 

people and communities on Haida Gwaii to seismic risk. The purpose of this question was to 

gain an understanding of the physical, social, economic or environmental conditions that 

influence the communities’ susceptibility to seismic impacts. Table 2 summarizes the key themes 
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related to vulnerability to seismic events derived from interviews of all participants, which are 

explored more fully in the following sections. 

Table 2 

Key Themes related to Interviewees Perceptions of Vulnerability and Examples of Comments 

Key Themes Example of Interviewees Comments 

Low lying nature of the 

communities 

 

“we built on the water years and years before anyone ever thought about rising 

tides or climate change or any of that kind of stuff.” 

 

Damage to roads and 

communication systems 

 

“If the highway is damaged between here and the height of ground, that's going to 

put a major kink in our evacuation plan." 

 

Building practices 

 

 “a lot of people have built their own homes…we tried doing it to code…but it's not 

like we ever read the code, we just do like, best building practices we know” 

 

Travel in remote areas 

 

“most people travel around by boat or kayak, so any boats that anchor would be in 

danger, kayaks on the water would be in danger, most people camp just above the 

high tide line, they would be in danger” 

 

Transportation barriers 

 

“access to contractors, access to materials… if we had any major infrastructure 

failures, they have to bring off-island resources here…it's going to be quite a long 

period of time in between.” 

 

Economic instability 

 

“The economic impact of anything that happens is huge here…a lot of people live 

check to check and if businesses are disrupted and people aren't getting paid, that's 

causing huge problems in the community.” 

 

Personal resilience and sense 

of community 

 

“we're better prepared than most communities to go it alone for a while…people 

have alternative sources of water….the majority of households heat with 

firewood…availability of protein off our shores and in our forests and people are 

just generally thinking about that stuff here” 

 

 

Low-lying nature of the communities. The high vulnerability of people and 

infrastructure to tsunami impacts was a key theme in all interviews. Participants noted that 
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Sandspit, Masset, Tow Hill, and Old Massett are situated entirely within the identified tsunami 

inundation zone, as are some areas in Tlell, Queen Charlotte and Skidegate. Infrastructure 

located within the inundation zone includes residential houses, schools, hospitals, fire stations, 

commercial and small businesses, public utilities and communication lines, and all major 

transportation corridors. Participants noted that the coastal highway, which is regularly damaged 

by storm surges and king tide events, could be substantially damaged by even a small tsunami. 

Damage to roads and communication systems. Participants identified the susceptibility 

of roads to earthquake damage, as a significant issue. The integrity of the highway is considered 

vital as it is the only road link between and through communities, and a failure in any one section 

could block evacuation routes, restrict access to hospitals, exacerbate isolation, and impede 

recovery efforts. One participant noted the roads are highly vulnerable to earthquakes because 

they are susceptible to liquefaction as many were built along “old trails”, and “aren't built with 

great sub-bases of granular material…they're sand essentially”. Many participants were 

concerned about road blockages, which could result from rock falls along the east coast of 

Graham Island and, between Sandspit and Alliford Bay due to the steep cliff faces above 

Highway 16. 

The susceptibility of hydro and communication systems to damage is well known to 

residents as service disruptions occur regularly due to tree falls during high windstorms. On 

Haida Gwaii, these systems rely on the integrity of above ground service lines. Participants noted 

that ground movements during earthquakes could topple trees and service poles, or damage the 

one cell tower. The loss of hydro was noted primarily as an inconvenience; however, the loss of 

communication systems was a concern as it could isolate residents from accessing assistance and 
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place them in further danger due to a lack of information. In addition, limited cell coverage and 

the lack of high-speed internet, which is not available outside the main community centres, was 

seen as an added vulnerability. Participants also noted vulnerability due to the often-extreme 

weather conditions typical to Haida Gwaii, which could exacerbate damage to earthquake-

compromised infrastructure. 

Building practices. While some participants noted the majority of homes and buildings 

are wood-based structures that are generally resistant to earthquake damage, a few participants 

questioned the integrity of older buildings and houses that do not meet BC Building Code; a 

standard not enforced island-wide. As one participant stated, 

we have a lot of fill, so we have houses that were, people went and built things, they 

didn't necessarily build it to code, or they built it before code was upgraded, so I don't 

know how everyone's place will stand up. 

Participants did note the hospitals, airports, and a number of schools do meet current seismic 

standards. 

Travel in remote areas. Participants identified visitors and local residents travelling in 

remote areas by boat, or backcountry areas by vehicle or on foot, as being highly vulnerable 

during seismic events. Factors identified as contributing to their vulnerability included close 

proximity to coastal areas, sensitive terrain, limited means of communication (satellite phone) 

and long distances to emergency services and supplies. Participants noted that backcountry 

travellers occasionally become stranded in the west coast recreation sites due to rock falls along 

access roads. These incidents, often caused by seasonal heavy rains, could also be caused by 

earthquakes. 
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Transportation barriers. A recurring theme throughout all interviews was the 

vulnerability caused by transportation barriers and the limited availability of services, resources 

and supplies. Participants surmised that after a damaging seismic event there would be an urgent 

need for medical supplies to treat the injured, specialists and professionals to assess 

infrastructure damage, and repair crews and materials to repair damaged infrastructure. As stated 

by one participant, “it’s not like Vancouver where…you have 100’s of trucks running around 

fixing stuff, we have like two trucks here and two guys, and they have to do the whole 

island…so our issues are big when, if it goes bad”. Many participants were concerned that in 

addition to transportation barriers, small remote communities, such as Haida Gwaii, would be 

considered a low priority if large urban centers were compromised in a coast-wide seismic event, 

and help would be “days…not hours away”. 

Economic instability. A number of participants expressed concern about the long-term 

impact of a damaging seismic event on the Haida Gwaii economy, noting that the communities 

already suffer from a fragile economy and declining population. Other participants were, 

however, more optimistic. As one participant stated, 

whether you're working directly as a logger…silvaculture…the fishing industry, there's a 

fair amount of tourism related operators…so we rely heavily on that seasonal 

employment…because it's such a varied kind of sources of employment, it would be 

interesting to see what would happen there. Some people would be able to recover and 

others wouldn't. 

Personal resilience and sense of community. The resilience and resourcefulness of 

residents to provide for themselves and navigate the challenges of living in a remote community 
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was a common theme throughout all interviews. As stated by one participant, “remote 

communities are way better at dealing with these types of situations”. Participants spoke proudly 

of their ability to hunt and gather food, source drinking water from local creeks and heat their 

homes with wood stoves. Participants noted that due to the frequency of power outages and a 

regular shortage of fresh produce and dairy products in the store, many residents own generators 

and keep their freezers and cupboard stocked with food. 

A strong community spirit and the willingness to assist each other or lend a helping hand 

were described as a normal and integral part of life on Haida Gwaii. As one participant 

commented, “our people are our strongest thing”. During the earthquake, residents welcomed 

others into their homes, neighbors checked vacant neighbor houses for damage, residents with 

vehicles provided rides for pedestrians, and an off-duty principal donned a safety vest to direct 

traffic in an assembly site. As one participant stated, “we're all friends and neighbours here…we 

might not all hang out every weekend… but I think we all care about each other”. 

Local Authority Emergency Management Programs 

Five participants, from two local authority emergency management planning committees, 

were interviewed to gather information related to emergency planning implemented for seismic 

events in Masset and Queen Charlotte. As well, a review of documents including the Official 

Community Plans, municipal annual reports, minutes of emergency planning meetings and other 

gray literature provided additional information. This section includes a profile of emergency 

planning in the communities prior to 2012 and the key themes related to planning challenges, 

strengths and improvements implemented after the earthquake event. A profile chart of 
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emergency planning prior to 2012 in the Village of Masset and the Village of Queen Charlotte is 

presented in Appendix D and E, respectively. 

Profile of emergency planning prior to 2012. Bylaws to establish an emergency plan 

were adopted in Masset in 1993 and Queen Charlotte in 2006. In each community, planning is 

managed by an emergency coordinator and committee appointed by the municipal council. 

Members typically include municipal employees, municipal leader, representatives from RCMP, 

hospital, and volunteer services such as Fire Department, BC Ambulance and Emergency Social 

Services. Committee planning is described as relatively informal and unstructured, which is 

partly due to the availability, interest, and skills of the volunteer members. Throughout 2012, 

planning in Masset was at a low ebb and meetings were infrequent. In Queen Charlotte, full 

committee meetings were not held in 2012; however, a three-person executive committee was 

actively working on a number of projects. 

Training for committee members was regarded as important and highly beneficial. As 

one participant stated “we all participated in training courses through the Justice Institute of BC 

and with Emergency Management BC when they're over here and that's definitely improved just 

our general knowledge in the office”. All but one participant indicated they had attended at least 

one training specific to their role on the committee. As part of the training regime in Queen 

Charlotte, tabletop exercises are conducted periodically. A participant described, “we literally sit 

in our Emergency Operations Center in the office and play out a scenario”. Participants from 

Masset did not mention exercises. 

Committees are responsible for planning and coordinating response activities within the 

geographic boundary of their community. Prior to 2012, each committee had implemented 
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planning for tsunami events, which included identifying the tsunami inundation zone, evacuation 

routes and assembly areas, and disseminating this information to residents. Tsunami signage was 

installed along roadsides.  In Queen Charlotte, an earthquake/tsunami brochure was designed and 

distributed in 2007. The brochure included earthquake protective measures, tsunami warning 

information, evacuation instructions and an inundation map. The brochure was updated and 

distributed in 2011 to include the new designation of tsunami advisory and was posted on the 

village office web site. In Masset, a tsunami siren was in place, and in Queen Charlotte, a siren 

had been ordered. 

Participants indicate that prior to 2012, public education and outreach to disseminate 

seismic hazard information was not a priority and they had relied on provincial initiatives, such 

as BC Annual Shake Out event, to educate the public. In Masset, public inquiry was the main 

method used for disseminating information. In Queen Charlotte, public safety messaging was 

circulated a few times each year via the community newsletter or newspaper, and emergency 

program updates were made available in the annual municipal report. 

Participants indicate that their zoning bylaws do not specifically address tsunami or 

earthquake hazard in Masset or Queen Charlotte. A review of the Official Community Plan 

(OCP) for each community confirmed this finding. The Village of Masset OCP (1993) indicates 

that natural hazards are not a significant land development issue and the words - earthquake, 

tsunami or seismic hazard - were not found in the document. The plan does contain two policies 

related to flooding and unstable soils. The Village of Queen Charlotte OCP (2011) identifies a 

number of natural hazards including earthquakes, tsunami and landslides. Six policies were 



 

 

COMMUNITY RESILIENCE TO SEISMIC EVENTS 60 

 

found that related to steep slopes and unstable terrain, and three policies indicate the need for 

mapping flood and tsunami prone areas, developing floodplain setbacks and building elevations. 

Key themes related to emergency planning challenges, strengths and improvements. 

A number of themes emerged during the interviews, which highlight: (a) challenges in 

emergency planning, response and recovery; (b) strengths; (c) improvements implemented after 

2012; and (d) advice for other communities. A chart of the key themes is presented in Appendix 

F. 

 Challenges in emergency planning, response and recovery. The interviewees 

highlighted the following broad and specific challenges in planning, response and recovery for 

the 2012 seismic event: lack of time and funding; Emergency Response Plans prove ineffective; 

inadequate tsunami warning system; evacuation logistics need refining; poor communication; 

assembly sites inadequate; limited capacity for response, recovery and to support vulnerable 

populations; inadequate Emergency Social Services; and, public apathy and lack of 

preparedness. 

Lack of time and funding. All participants noted that as volunteers they lack the time 

needed for emergency planning. As one participant noted, “people have full-time 

jobs…whoever's coming to the meeting for BC Ambulance, they've got a job plus they're being 

an ambulance attendant”.  It was also noted that committee members involved through their 

employment have similar challenges. As one participant stated, 

 doing all of those things [emergency planning] and still managing to run the day to day 

stuff… there's not a lot of time for emergency planning…I'm sure if you talk to most small 

communities, it's something that's run off the side of somebody's desk. 
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Lack of time was referenced in relationship to: attendance at committee meetings, participation 

in training program and exercises, delivering public education, outreach, supporting external 

agencies and updating emergency plans. One volunteer who wished he could do more stated, “to 

get it all to where I would like to see it, I could easily make it a full-time job for at least…8 

months and just build and build”. 

The need for funding to build capacity and acquire resources was mentioned numerous 

times. As one participant noted, “Money is always an issue”. Participants indicated that 

municipal budgets provide limited funds for emergency programs, and committee members lack 

the time to prepare grant applications. 

Emergency Response Plans prove ineffective. Participants from each community found that 

their existing Emergency Response Plan provided them with little support during the 2012 

response. Plans, described as structured template plans, gave little direction. One participant 

described, “It was just more of instructions in a random, it wasn't organized in a way that a 

person could actually open it and have meaningful information”. Participants were unable to 

provide a copy of the plans for review because each community disposed of their plans. As one 

participant stated, “we took the whole emergency planning manual and threw it away”. 

Inadequate tsunami warning system. In Queen Charlotte, one warning system was used, 

whereby emergency vehicles (fire trucks and RCMP) circulate throughout the community with 

sirens and loud hailers to notify citizens of the need to evacuate. While this system did work, 

participants noted it was not efficient and placed emergency responders in danger as they drove 

through the low-lying areas of the community. This system is also labour intensive and time 

consuming, and limits first responders ability to assist anyone in need of support. 
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In Masset, the warning system plan included a phone tree, sounding a siren and 

emergency vehicles (fire trucks and RCMP) circulating throughout the community with sirens 

and loud hailers. At the onset of the call to evacuate, it was deemed that the phone tree, which 

required office staff to call a predetermined list of residents, would be too slow and labour 

intensive and this system was abandoned immediately. The siren was used to signal evacuation 

however, the electric motor overheated and it had to be restarted every five minutes. 

Evacuation logistics need refining. Participants felt that evacuations were successful in 

each community; however, neither community had a plan for traffic control, which resulted in 

poorly parked vehicles along the egress to the assembly sites. This slowed the evacuation in 

Masset and was perceived as a vehicle-pedestrian safety concern in Queen Charlotte. In Masset, 

residents from three communities must travel a single two-lane highway for 10 km to reach the 

assembly site and the congestion at the top of the hill placed residents in danger as their vehicles 

were halted in the inundation zone for some time. In Queen Charlotte, disorganization at the 

assembly site is recounted by a stakeholder participant, 

I got frustrated… and got my reflective vest from my emergency kit…and began to direct 

people to clear the road…it was hours before anybody came up to tell us anything 

official. And even before then, people started to say…they were leaving and going back 

to their houses. 

Poor communication. Internal and external communication systems presented substantial 

challenges during response activities. As one participant stated, “communication, I think was the 

biggest thing that we learned”, a sentiment that was echoed by all five participants. Limited cell 

phone coverage and an incompatibility between RCMP and Fire Department radio systems in 
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Masset affected internal communications between the assembly site and the Emergency 

Operations Center (EOC), and between responder groups. Limited cell phone coverage, loss of 

power to landlines and overloaded phone circuits hindered communications between 

communities; however, one line of communication was maintained between communities via the 

RCMP radio system. The inability to monitor Coast Guard Radio for information due to a lack of 

equipment was mentioned by one participant. 

A significant challenge noted in each community was the inability to disseminate relevant 

emergency information. Participants had expected that emergency information could be 

broadcast via CBC radio; however, when CBC was contacted they found that the hours of 

operations precluded their ability to provide support. In the absence of readily available 

information, residents obtained information from a variety of other sources, which in some cases 

were not accurate or relevant to the situation on Haida Gwaii. As well, it was noted that 

miscommunication between emergency personnel inside the EOC added to the confusion when 

inaccurate messaging was circulated to the public. In Masset, although not previously planned, 

some emergency information was circulated to the public via twitter. 

Assembly sites inadequate. Lack of basic amenities such as shelter, food and water, and 

washrooms in the designated assembly areas was noted in both communities as an issue, as was 

the size of the Masset assembly area. In Masset, the assembly area is located on the side of the 

highway, 10 km out of town at the top of a hill, where a small cement pad provides a staging area 

for emergency services and triage. The night of the evacuation, the site was congested with 

people who crowded into the staging area due to the lack space and limited parking. The lack of 

amenities and the congestion resulted in some residents driving past the site to a small recreation 
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site pull-off where washrooms are available; however, travel to this site is ill advised as residents 

must cross a bridge that could be potentially unstable. 

In Queen Charlotte, there are three designated assembly sites. One is located a few 

kilometers west of the community and is only accessible by travelling a dark logging road. The 

other two sites are located in the community along the side of the road. Although these sites have 

no amenities there is partial lighting from streetlights. The lack of amenities was especially a 

concern for vulnerable populations as this participant notes, 

We’ve got to improve our reception centres and having places for people to go to, [names 

two elderly seniors] sitting in their vehicle up on Forestry Hill in the middle of the night 

[for 3 hours] isn't what we want to see. 

Limited capacity for response, recovery and to support vulnerable populations. The small 

number of trained emergency personnel and their lack of capacity to manage a community-wide 

response and recovery effort was an overarching theme. In terms of response one participant 

stated, “we have a very limited amount of people that actually understand how to manage an 

emergency and do everything that needs to be done” and indicated that “we can barely probably 

put out more than one fire at a time”. Another participant noted the challenge of a sustained 

event, “people have to sleep, eat, and they have families and everything else. That's the biggest 

limitation. So, sustained longer events we're going to run into problems”. Due to their limited 

capacity, participants explained, their main focus has been on response; planning for recovery or 

rebuilding is beyond their capabilities. As one participant stated, “It's more, what do we do until 

we can get some help”. All participants indicated that if a damaging seismic event should occur 



 

 

COMMUNITY RESILIENCE TO SEISMIC EVENTS 65 

 

the first challenge will be to source supplies, resources and services from off-island and it will 

take time before clean-up and repairs can begin. 

In Masset, providing support for residents who do not have access to vehicles for 

evacuation was a concern as this participant states, “we don't have the capacity to say; okay, 

everybody that doesn't have a ride, meet at the community hall and you're going to get on a bus, 

it just isn't there.” Despite their limited capacity, impromptu transportation support was provided 

the night of the earthquake by the emergency responders who were disseminating the evacuation 

orders. Another participant noted, “that's the advantage of the small town, you have that ability 

to kind of mentality run through a checklist of, is this person been done, is this person been 

done? And some of them we actually went and checked”. 

Inadequate Emergency Social Services. Lack of volunteers and burnout has resulted in the 

loss of Emergency Social Service (ESS) programs in Masset and Queen Charlotte. A participant 

stated, “We had a very good ESS team and during one of our tsunami advisories, fully 

functional, got our reception centre going…[but] they're tired. So, we've lost volunteers”. 

Participants view the role of ESS volunteers as important, and acknowledge the loss of this 

service as a significant gap in their emergency management programs. One participant explained, 

“they're a very critical department. I would hold them in as high regard, or as necessary as the 

Fire Department. Because…what it really boils down to is looking after displaced people”. 

Participants indicated that the volunteer base has become more limited due to changing 

demographics and declining populations. 

Public apathy and lack of preparedness. Participants indicated that some residents were ill-

prepared for the earthquake. As one participant stated, “[some residents] didn't really know 
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exactly what they were supposed to do”. Phone calls at the village offices from residents 

included questions such as, “Why’s the horn going off?”, “Did you feel the ground shake?”, Is 

that real?”, “Am I supposed to move?”. During the evacuation it was found that some residents 

were waiting for official notification of a tsunami warning before evacuating as they were 

unaware that the strong ground tremors indicates the need to evacuate. 

It is believed that the earthquake has helped to improve awareness; however, some 

participants question whether residents are actually more prepared. As stated by one participant,  

I know that when I look and talk to residents here that you get this kind of wide range of 

thoughts on our level of risk here, and I wouldn't say that from the event we had that all of 

a sudden everyone is prepared, everyone has a grab and go kit, everyone's ready for 72 

hours. I would really question that. 

Strengths. Participants applauded the commitment of committee members and first 

responders who volunteer their time and energy. One participant marvelled at the loyalty of 

volunteers who arrived at the EOC still dressed in their Halloween costumes. Another stated, 

“they're all there ready to help out so that says something about how…dedicated those folks are 

to the community”. The benefit of having local knowledge and strong social networks was 

viewed as an asset by participants because it allowed for timely response actions. One participant 

noted that he had access to all the people who are at the decision-making level, “so we don't 

really have to go to too many people to get something done”. As another participant stated, “I 

know the inspector…the forestry manager…the hospital administrator…the fire chief…so it's 

not hard to get a hold of people here, very quickly”.  
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Improvements implemented after 2012. Numerous improvements to emergency 

management programs have been implemented in Queen Charlotte and Masset in the two years 

following the earthquake. A notable improvement in each community is the development of a 

community-based Emergency Response Plan. In Masset, a simplified two-page evacuation plan 

has been developed and widely circulated to create awareness. In Queen Charlotte, an emergency 

response and resource guide has been developed, 

which takes a novice emergency planner, through the evolution of an event, and it has 

everything you need, numbers, recommendations, hazard specific plans, in checklist form 

that you can sort of walk through as a guide and it's a very user-friendly document. 

Improvements to warning systems in Masset include the use of social media such as twitter 

and Facebook (Village of Masset), and in Queen Charlotte new tools include, a tsunami warning 

siren and Facebook (Village of Queen Charlotte Emergency Network). Public emergency 

communications in Masset and Queen Charlotte has been improved through the use of social 

media tools and a partnership with the Coastal First Nations Radio station who has agreed to 

broadcast emergency information during future events. New communication protocols has 

helped to improve internal communications systems in Queen Charlotte, and in Masset, a new 

cell phone and cell phone boosters have created a means to communicate between the EOC and 

assembly sites. Other communication improvements under consideration include the use of email 

groups, short-wave radio, Marine 6, weather alert radios, an automated phone response system 

and an automated mass phone warnings system, which was used successfully in the Tow Hill 

community during the 2012 earthquake. 
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With support from Emergency Management BC and visiting scientists a number of public 

meetings have been held in Masset and Queen Charlotte to disseminate risk information and 

raise awareness. Other public awareness initiatives in Queen Charlotte include regular testing of 

the new tsunami siren, and disseminating improved public preparedness messaging with 

increased frequency in village newsletters and activity on social media. Improvements in Masset 

include updating emergency information on the community web page, circulation of a tsunami 

evacuation map designed by Old Massett and improvements to public messaging. 

A new assembly site with adequate parking has been secured in Masset through 

collaborations with the Ministry of Transportation and Infrastructure. As funding allows, future 

improvements planned for the site include washroom facilities and a covered area. To raise 

awareness an annual on-site celebration event is being considered. The committee has secured 

the support of a volunteer group to assist with traffic control during evacuations, and has been 

working with one school to help integrate their plan with the community evacuation plan. 

In Queen Charlotte, new public messaging includes the recommendation that residents 

“pre-organize a secondary place [friends/family]…to shelter in the event they have to leave their 

home”, aptly named and marketed as the “tsunami buddy system”. A generator has been installed 

in the community youth centre building to create a serviced reception centre and in the village 

office to create an alternative space for an EOC. The Ministry of Forestry building has also been 

designated as an alternate reception centre. 

Advice for other communities. Two key themes emerged when participants were asked to 

offer suggestions for other small communities: (a) Develop an emergency response plan that is 

“actually something you can pull off the shelf, open it up and...guide people through an event 
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who…may not have ever experienced anything…not only people in the EOC but the staff in the 

municipality and your elected officials”. And, (b) Test equipment and conduct tabletop or full 

public evacuation exercises. As one participant stated, 

there was a lot to be learned and a lot of it was very simple, basic stuff, that we just dealt 

with, fortunately for that event in October 2012, but a lot of that could have been dealt with 

in advance if we'd actually tried it. 

Hospital Emergency Management Planning 

One representative from Northern Health Authority was interviewed to gather information 

related to seismic event emergency planning implemented in the hospital. A chart of the key 

themes is presented in Appendix G. 

 Very few challenges were identified during the course of the hospital interview as their 

emergency plan, training regime and exercise schedule is quite robust. The hospital emergency 

plan was developed collaboratively by hospital staff and is based on the Incident Command 

System, and includes tsunami and earthquake specific plans. Training is provided to all staff 

regularly, evacuation drills are practiced annually, and the plan is updated regularly. The plan 

addresses the needs of hospital patients and includes emergency notifications to off-duty staff to 

support their safety. A strong relationship between the hospital, village office, local authority 

emergency planning committee and RCMP helps to ensure their plan is integrated with the 

community emergency plan. Back-up generators ensures the facility is functional during power 

outages; however, the current facility does not likely meet current seismic codes. A new hospital 

is under construction and is sited at a slightly higher elevation, which is above the tsunami 
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inundation zone. As part of the Northern Health Authority, the hospital has strong supports in 

place during emergency events and for post-event recovery. 

School Emergency Management Planning 

 I interviewed two representatives of School District #50 to gather seismic event 

emergency planning information implemented in schools. Participants included a representative 

for the School District and for a school. The School District Emergency Response Plan Policy 

6420, 1999 was reviewed, as well as the Tsunami Plan for the participating school.  

 The School District website was reviewed, which showed that in addition to the one 

Tsunami Plan, two schools had posted their All-hazard Emergency Plan; the plans for the 3 other 

schools were not posted. Three schools have been built recently and meet current seismic codes; 

three older schools have been partially retrofitted. Three schools are located within the tsunami 

inundation zone in their community; one school is in close proximity to the tsunami inundation 

zone; one school is situated outside the tsunami zone and is used as an evacuation assembly site 

for that community.  

 A chart of the key themes from the interviews is presented in Appendix H. The most 

commonly mentioned themes during the interviews included: lack of expertise in emergency 

planning; limited collaboration with local authority emergency planning committees in some 

communities; inadequate funding to ensure dedicated transportation for evacuations; lack of 

parental awareness of school emergency plans; and no provision of food, water or shelter for 

students in the care of the School District during extended emergencies. 

 After the earthquake event, a minor logistical adjustment was incorporated into the 

participating schools’ plan after witnessing the vehicle congestion at the assembly site. It was 
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also noted, “there was a lot of anxiety” in the student population after the earthquake. Issues 

were addressed on a case-by-case basis including increased communications with students, and 

parents; counselling services; and visiting scientists were invited to the school to talk about 

seismic activity and demonstrate seismic measuring tools used in the field. 

Emergency Management Planning for Visitors Outside Municipal Boundaries 

Representatives from BC Parks and Parks Canada were interviewed to gather seismic event 

emergency planning information implemented to address visitor safety in recreation areas. A 

chart of the themes identified during the interviews is presented in Appendix I. 

A key theme that emerged from the interviews with each agency was related to visitor 

awareness of seismic risk. Prior to 2012, seismic hazard information was not included nor 

specifically communicated to visitors frequenting provincial and federal recreation areas. In 

provincial recreation areas, access is open to the public; therefore, visitors are expected to be 

aware of general risks and are responsible for their own personal safety. Access to Gwaii Haanas 

is restricted and visitors are required to attend an orientation prior to entering the park and safety 

information is provided; however, the information is not specific to seismic hazards. 

The ability to warn visitors of an approaching tsunami was identified as a challenge by 

both participants due to the lack of communication networks in backcountry and wilderness 

areas, the large geographic area, and the inability to know the specific location of visitors on a 

specific day or time. Response to seismic events was also identified as challenging in recreation 

areas due to transportation issues through sensitive terrain and the long distances to reach 

wilderness areas that are only accessible by air or marine travel. Participants noted that while 

their capacity to respond as individual agencies is limited, the employees are well trained in 
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emergency procedures, and they have access to resources including manpower through their 

strong partnerships with other federal and provincial agencies and First Nations. In response to 

Parks Canada’s updated National Policy Directive on Visitor Safety, which became effective in 

April 2013, numerous improvements were implemented to address seismic hazard risks for 

visitors, staff and watchman in Gwaii Haanas. 

Emergency Planning for Small Businesses 

One interview was conducted with a representative from a non-profit agency to gather 

seismic event emergency planning to support the small business sector. The key theme identified 

was that the concept of encouraging small business to be prepared for seismic events to protect 

the economic interests of this sector has not been considered. As this participant stated, “I'm glad 

that I talked to you because I, believe me, it never entered my mind. It never entered my mind”. 

Emergency Planning for Internet Infrastructure 

I interviewed a representative from a non-profit agency that manages broadband 

infrastructure, to gather information on implementations to protect critical infrastructure to 

seismic events. Strategies such as back-up power systems and maintaining a supply of critical 

components for repairs have been implemented to protect the infrastructure and restore services 

damaged by hazard events. However, the most substantive preparedness action is the planning 

implemented to install underground fiber optic cable, which will improve island internet 

capabilities and improve the systems resistance to ground disturbance. As stated in an application 

for funding to the Gwaii Trust Society dated Aug 6, 2013, 

Without the internet or with a slow, bogged down internet our businesses have problems 

ordering, customers are unable to complete purchases, contractors are out of touch with 
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their customers, friends and relatives cannot communicate, video conferencing fails and 

during an emergency our islands are out of touch with the mainland. This happened during 

the last earthquake. 
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Discussion 

The risk of small remote communities on Haida Gwaii to seismic events was highlighted 

by the 2012 earthquake and tsunami threat. While this event caused little damage a more 

damaging event could occur in the future. This research addressed two questions: (a) How 

prepared for seismic events are Haida Gwaii communities and stakeholders? And (b) What 

policy recommendations should local authorities and stakeholders on Haida Gwaii adopt to 

reduce risk and enhance their resilience to seismic events? This section highlights the 

significance of the results and links them with the academic literature on planning, preparing and 

responding to seismic events. I conclude with recommendations towards improved seismic event 

emergency management planning on Haida Gwaii. 

Vulnerability in small remote coastal communities 

 Identifying the characteristics or conditions that contribute to a community’s 

vulnerability to a hazard event provides crucial information to guide and prioritize emergency 

planning actions. The characteristics identified as contributing to the vulnerability of Haida 

Gwaii communities to seismic events are primarily associated with the low-lying coastal nature 

of the communities, and challenges related to their remote location and less robust socio-

economic conditions. 

The physical proximity of the developed and travelled areas of Haida Gwaii situated 

predominantly within the low-lying coastal areas places citizens and community infrastructure, 

which supports the economic and social wellbeing of the communities, at high risk to damage by 

tsunami inundation. The marked vulnerability of low-lying coastal communities to tsunami 

impacts is well known and documented in the academic literature (Levy & Gopalakrishnan, 



 

 

COMMUNITY RESILIENCE TO SEISMIC EVENTS 75 

 

2005; Mimura et al., 2011; Rabinovich et al., 2013). Socio-economic loss caused by near- and 

far-field tsunamis include: injuries, deaths, displacement of citizens, damage to community and 

critical infrastructure, and economic disruption. Given the close proximity of people, homes, 

community infrastructure, transportation corridors, utilities, services, and economic sectors 

situated within the low-lying coastal areas of Haida Gwaii it is reasonable to conclude the 

vulnerability of people and communities to tsunami inundation is likely high. 

As well, the socio-economic conditions of these communities characterized by 

transportation barriers, economic instability, declining populations, limited services and 

resources, insubstantial critical infrastructure systems, and aged infrastructure and buildings not 

conforming to current building codes suggests the communities are highly vulnerable to seismic 

events. Altogether, the capacity, services and resources of these communities lack the robustness 

to endure impacts and damage, and maintain their function and stability. As an added factor, 

environmental conditions including sensitive terrain and the prevalence of extreme weather, 

contribute to their vulnerability. Haida Gwaii communities face substantial challenges and 

hardships on a daily basis due to their unique characteristics, so the effect of any disturbance to 

their socio-economic conditions is likely to ripple through communities and be felt strongly. 

Rural and remote communities are acknowledged in the literature as being uniquely and 

highly vulnerable to hazard events due to factors such as isolation, and their often poor socio-

economic conditions (Horney et al., 2016; Kapucu et al., 2013; Murphy et al., 2014; Prelog & 

Miller, 2013). Studies also indicate the vulnerability of rural and remote communities is often 

exacerbated because the conditions, which makes them vulnerable to hazard events, such as lack 

of resources and services, also influences their ability to develop comprehensive and robust 
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emergency management programs that can help them to prepare for, respond to and recover from 

disasters (Horney et al., 2016; Kapucu et al., 2013; Murphy et al., 2014; Prelog & Miller, 2013). 

Vulnerable communities ill-prepared for hazard events are even more vulnerable than they would 

have been had they implemented policies to reduce risk and ensure they are prepared (Horney et 

al., 2016). 

The relatively high vulnerability of Haida Gwaii communities to seismic events suggests 

that community resilience can be enhanced by improving the overall socio-economic wellbeing 

of communities. Emergency management strategies for Haida Gwaii should focus on 

preventative measures aimed at reducing risk and vulnerability as well as strategies to help 

ensure that communities have sufficient capacity and resources so they are able to be well 

prepared, respond adequately and recover quickly. 

Emergency Planning and Preparedness 

Although local authorities and stakeholders were in part prepared for the 2012 earthquake 

and tsunami, overall, emergency planning for seismic events was not comprehensive and policies 

were inadequate. Emergency planning was focused primarily on response activity and little 

consideration had been afforded to preventative and risk reduction strategies. As well, the 2012 

evacuation and recovery revealed there were gaps and deficiencies in Emergency Response 

Plans, evacuation and communication plans, recovery plans, public warning systems and public 

education. In addition, although local authorities and stakeholders expressed a willingness to 

work with and support each other when needed, overall, interagency, intercommunity, and public 

involvement in planning was limited and some plans were not well integrated with their 

respective local authority plan, showing that seismic event planning was not really prioritized. 
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Overall, participants’ perception of seismic risk was relatively low prior to the 2012 

earthquake. Although all participants were aware that Haida Gwaii is situated within an active 

fault zone, more than half of the participants did not believe or expect a large seismic event 

would occur. One participant, despite being present for the earthquake, remained relatively 

steadfast in their belief that Haida Gwaii faces little risk from seismic events. A low and 

inaccurate perception of risk is commonly noted as a significant issue in communities who face 

seismic threat and it is identified as a barrier to preparedness (Bird & Dominey-Howes, 2006; 

Couling, 2014). There are many socio-cognitive variables which influence how people perceive 

risk; however, studies have found that personal experience or lack thereof, of previous events, 

can influence perceptions of risk (Couling, 2014; Fraser et al., 2012; Joffe et al., 2013). For 

example, underestimating risk due to previous small events was noted in a Japanese study that 

found that while youth in the community evacuated when strong shaking occurred, elderly 

residents did not evacuate because they believed, based on their experience of previous events, 

the tsunami water would not reach them (Fraser et al., 2012). Similarly, the lack of significant 

seismic activity on Haida Gwaii since the 1949 earthquake has likely contributed to the general 

apathy towards seismic risk. In addition, many participants had experienced small earthquakes 

and tsunami evacuations previously that may have influenced their perception of risk. 

 Limited capacity and resources was a prevalent theme during interviews with local 

authorities and school participants. Lack of time, volunteers, funding, equipment, resources, and 

training presented challenges for local authority planning and response capabilities, whereas lack 

of time, funding and knowledge influenced emergency planning in the schools. For other 
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stakeholders, lack of policy direction and leadership from higher levels of government presented 

a barrier for the development of local seismic event planning. 

 Studies confirm that small rural communities tend to lack the capacity and resources 

necessary to develop comprehensive plans, consequently planning tends to be more reactive and 

focus on response and recovery rather than on preventative measures (Frazier et al., 2013; 

Horney et al., 2016; Kapucu et al., 2013). While response is important, the lack of preventative 

measures can undermine the community’s capacity and resources and exacerbate their 

vulnerability. However, by taking a proactive approach and working collaboratively with citizens 

and stakeholders to raise awareness and develop mitigation strategies, communities can enhance 

their capacity and resources and reduce their vulnerability (Frazier et al., 2013; Horney et al., 

2016; Kapucu et al., 2013). Strategies to reduce vulnerability and long-term risk may include 

land use planning to steer development away from hazard areas (Horney, et al., 2016; Saunders 

& Becker, 2015), enforcing building codes (Crowley & Elliot, 2012); and conducting detailed 

vulnerability and risk assessments (Horney et al., 2016). As well, communities can increase their 

capacity by developing interagency partnerships and collaborating with neighboring 

communities to create efficiencies and stretch limited resources (Horney et al., 2016; Kapucu et 

al., 2013). 

Lessons Learned and Improvements Made 

The 2012 earthquake and tsunami helped to raise awareness of seismic risk on Haida 

Gwaii and expose deficiencies in emergency planning and preparedness. The following sections 

highlight some of the key lessons learned and strategies implemented to address challenges. 
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Public education and awareness. To reduce vulnerability and improve resilience to 

seismic events it is essential that citizens and stakeholders are aware of the risk and have the 

necessary knowledge to prepare and respond appropriately. Community-based and participatory 

education programs such as community evacuation drills, outreach programs, targeted programs 

for vulnerable populations and the regular dissemination of education materials through a variety 

of media platforms, have proven to be effective at raising awareness and fostering a culture of 

preparedness in communities in Japan and Tsunami Ready communities in the United States 

(Fraser et al., 2012). As well, educational tools including evacuation and inundation maps, 

tsunami signage, information and map display boards, posts and height markers are used in the 

US and extensively in Japan as visual reminders to enhance citizen awareness, and provide 

information and guidance during evacuations (Fraser et al., 2012). Ensuring that citizens and 

stakeholders are aware and prepared for seismic events builds community capacity and is an 

effective use of community resources. 

The 2012 evacuation in Masset and Queen Charlotte, although deemed a success because 

the majority of residents did evacuate, was hindered because a number of residents choose not to 

leave the inundation zone, while others delayed their evacuation to seek information and 

direction from the authorities. These results suggest that some residents had a low or inaccurate 

perception of risk, while others may have lacked knowledge regarding natural tsunami warning 

signs or were unfamiliar with the community plan and appropriate response actions. These 

findings align closely with results in a New Zealand study on public awareness and preparedness 

(Couling, 2014) and suggest that public education programs in Masset and Queen Charlotte were 

at the time, insufficient. 
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Prior to 2012, local authorities and stakeholders had primarily relied on provincial 

government public education strategies such as tsunami road signage and the annual shakeout 

event to raise awareness and encourage preparedness and, as such, local public education 

strategies were limited in content and distribution. While there were a number of key passive 

media initiatives implemented in Queen Charlotte (including distribution of a tsunami risk map, 

information posted on the village webpage and in the community newsletter), in the community 

of Masset, education was limited to public inquiry. There were no outreach or targeted education 

programs to support vulnerable populations such as seniors, visitors, or local business owners; 

however, local schools were disseminating information to students and participating in the 

annual shakeout event. 

Since the 2012 earthquake, numerous public education strategies have been implemented. 

In Queen Charlotte and Masset, a series of community meetings in partnership with the 

Provincial Government and scientists were initiated to provide citizens with locally relevant 

information regarding seismic risk, preparedness and emergency plans. As well, social media 

(Facebook) is being used as a means to inform and educate citizens by providing updated 

information on local emergency plans, preparedness information and to disseminate timely 

information during hazard events. In Masset, a newly developed tsunami risk map has been 

circulated and emergency information has been posted on the community website to facilitate 

citizens and visitor’s access to local emergency plans. To support student safety, visiting 

scientists met and shared knowledge with students and meetings with parents via Parent 

Advisory Committees has improved the dissemination of school emergency plans. Lastly, to 
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improve visitor and watchman safety in federal recreation areas, orientation and watchman 

training sessions include locally relevant seismic hazard risk and preparedness information. 

Citizens have responded positively to joining Facebook pages and attendance at the 

public information meetings has been high. While these new initiates seem to have engaged 

citizens and have likely increased awareness for the time being, it is unknown to what extent 

preparedness has increased. As well, while citizens interest in seismic events and preparedness 

has notably increased, it is unclear whether the increased education initiatives and the shift to 

community-based and participatory strategies is driving the change or if interest has simply 

increased as a result of the recent earthquake. Studies indicate that citizen interest and awareness 

in seismic hazard often escalates after a significant seismic event, but it will wane over time 

(Couling, 2014). Therefore, in order to maintain the current levels of awareness, it is imperative 

that public education strategies are sustained and ongoing. 

Communications planning. Communication planning to manage information flow 

during and after an emergency event is an important element of an emergency plan (Province of 

BC, 2016). Developing effective communication systems includes developing protocols, 

acquiring tools, trainings, exercises for interoperability and testing systems, and redundancy to 

ensure communications can be maintained in adverse conditions (Province of BC, 2016). 

During the 2012 evacuation there were numerous challenges experienced in 

communication systems. Issues with internal communications included miscommunication 

within the Emergency Operation Center, inadequate equipment, and limited resources, which 

resulted in citizens receiving misinformation and emergency personnel placing themselves at risk 

within the inundation zone. However, the most significant challenge was external 
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communications and the inability to disseminate emergency public information to citizens. This 

resulted in citizens seeking alternative sources of information and making poor decisions such as 

returning to the inundation zone before the evacuation order ended. Limited planning and a lack 

of equipment, resources, exercises, training, and system redundancy were identified as factors 

that contributed to the communication challenges experienced during the 2012 evacuation. 

A number of improvements have been made to communication systems in Masset and 

Queen Charlotte to improve preparedness and response capacity since the earthquake. Updated 

communication plans and protocols have improved public messaging to ensure citizens and 

stakeholders receive timely and accurate messages during and after seismic events. New 

resources include a partnership with a local radio station, and the use of social media tools, such 

as Facebook and twitter, have added redundancy to emergency public information systems. In 

Masset, the acquisition of cell phones and cell phone boosters has helped build communication 

efficiencies and increase response capacity. 

Public warning systems. Public warning systems are essential tools to alert citizens and 

stakeholders of an imminent tsunami threat (Fraser et al., 2012; Lindell & Prater, 2010). To 

ensure that warning systems are effective and reliable, communities in Japan and along the west 

coast of the US use multiple warning systems to improve message dissemination and address 

system failures, which can be caused by tsunami inundation or earthquakes (Fraser et al., 2012; 

Lindell & Prater, 2010). Public education programs, which include community evacuation 

exercises, are used to help improve public awareness and warning system effectiveness (Fraser et 

al., 2012). 



 

 

COMMUNITY RESILIENCE TO SEISMIC EVENTS 83 

 

During the 2012 evacuation only one public warning system, a route alert system, was 

used in Queen Charlotte. While the lack of redundancy is a concern, studies indicate that route 

alert and other systems such as door-to-door warnings, although effective, are not ideal because 

they are labor intensive, which reduces response capacity (Lindell & Prater, 2010) and may 

endanger emergency personnel (Fraser et al., 2012; Lindell & Prater, 2010). 

In Masset, although there were three public warning systems, only one, the route alert 

system, functioned as anticipated. Challenges with the two alternate systems, the phone tree, 

which was determined to be impractical, and the tsunami siren, which failed to run consistently 

and citizens lacked familiarity with, demonstrate the importance of public education, and testing 

and exercising warning systems to ensure warning systems are effective and reliable. 

Improvements to warning systems in Queen Charlotte include a tsunami siren, social 

media (Facebook), improved public education and tsunami siren testing. In Masset, warning 

system improvements include social media (Facebook and Twitter) and improved public 

education. Creating redundancy, as well as improving public knowledge regarding warning 

systems has undoubtedly helped to improve community preparedness and reduce vulnerability. 

Evacuation planning and logistics. Prompt evacuation is imperative to save lives and 

reduce vulnerability from locally generated tsunami (Couling, 2014; Fraser et al., 2012). In 

Queen Charlotte and Masset evacuation plans were developed some years prior to the 2012 

earthquake. In Queen Charlotte a number of designated assembly sites can be reached on foot. In 

Masset the designated assembly site is located some distance away; therefore, citizens must exit 

the community by vehicle, cross a bridge, merge with traffic from a neighboring community and 

travel along a two-lane highway to reach the shared assembly site. During the Masset evacuation, 
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lack of volunteers to direct traffic and parking, and congestion along the highway delayed 

vehicle evacuation and placed citizens at increased risk. In Queen Charlotte, although evacuation 

was swift, lack of traffic control in the assembly areas was a safety concern. Lastly, the assembly 

sites in both communities lack amenities and therefore are a health and safety concern. The lack 

of dedicated vehicles to transport students to the assembly site in Masset is also a safety concern. 

Traffic management and transportation support planning can help to facilitate swift 

evacuations by supporting vulnerable populations and reducing vehicle congestion along 

evacuation routes (Fraser et al., 2012; Lindell & Prater, 2010). However, studies indicate that 

strategies to reduce traffic congestion are problematic. The use of contraflow (reversing traffic 

flow direction), has been found to be unsafe, and while strategies such as road widening, and 

prohibiting the use of vehicles during evacuations have been found to be successful, they are not 

suitable for some evacuation routes (Fraser et al., 2012; Lindell & Prater, 2010). Alternatively, 

studies suggest that safety may be improved by using public education to raise awareness 

regarding evacuation routes, transportation options and safe vehicle conduct (Fraser et al., 2012). 

In addition to traffic management, evacuation planning should also consider the 

suitability of assembly site locations and the provision of basic supplies (Lindell & Prater, 2010). 

In Masset, a more suitable assembly site and safety issues on the bridge have been addressed, 

and in Queen Charlotte an alternative reception center with amenities has been designated. 

Collaborations with a school have helped to improve integration of their evacuation plan, and a 

partnership with a local volunteer group is expected to improve traffic control. In Queen 

Charlotte, an innovative buddy system has been developed to improve citizen safety and address 
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congestion in the assembly areas. As well, the local youth center in Queen Charlotte has been 

improved to provide the community with an alternate reception site. 

Community-based Emergency Response Plans. An emergency response plan is an 

operational manual to coordinate response actions and guide decision making during an 

emergency event and is a key preparedness tool that delineates roles and responsibilities, 

operational procedures, communication protocols, and logistical supports (Province of BC, 2016; 

Henstra, 2010a). The night of the 2012 earthquake, the Emergency Response Plans in Masset 

and Queen Charlotte failed to provide local authority emergency planning committees with the 

guidance and support they required. Although the plans met best practice standards as they were 

based on BCERMS, it was found they were not written or organized in such a manner that the 

committees could make use of them during an emergency event. While it was unclear to what 

extend the committees had exercised or used the plans previously, it was indicated that the plans 

had not been conscientiously updated although contact names, numbers and resource lists had 

been maintained. 

These results align with findings in studies on hazard mitigation plans conducted in rural 

communities in the US. Studies found that externally developed template or cut and paste plans 

tend to be of poorer quality and do not consider the unique needs of a community as well as 

internally developed plans (Frazier et al., 2013; Horney et al., 2016). However, rural 

communities tend to lack the skills, knowledge, capacity and resources to develop their own 

plans (Frazier et al., 2013; Horney et al., 2016). In addition, they also lack the expertise to 

evaluate the quality or usefulness of externally prepared consultant plans and consequently, these 

plans tend to sit as binders on the shelf (Frazier et al., 2013). 
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Since the 2012 earthquake, emergency planning committees in Masset and Queen 

Charlotte have discarded their Emergency Response Plans and are developing community-based 

Emergency Response Plans that align with the capacity and needs of their small planning 

committees and response teams, which are primarily comprised of volunteers who have limited 

training and skills. As one participant described, “this emergency response and resource 

guide…takes a novice emergency planner, through the evolution of an event, and it has 

everything you need, numbers, recommendations, hazard specific plans, in checklist form that 

you can sort of walk through as a guide and it's a very user-friendly document”. 

Resilience and Adaptive Capacity 

A resilient community is one that is able to respond and recover from a hazard event and 

has the capacity to learn from the experience and adapt in ways to reduce their risk to future 

events (Cutter et al., 2008; Manyena, 2006; Murphy et al., 2014; UNISDR, 2005). Local 

authorities and stakeholders were ill-prepared for the 2012 earthquake; however, the event 

provided them with the opportunity to examine their risk and vulnerability to seismic events and 

exercise community evacuations. Based on their new awareness and lessons learned during the 

response and recovery, local authorities and some stakeholders used that knowledge to 

implement improvements to emergency planning for seismic events. By adapting and making 

changes to improve education programs, community warning systems, evacuation and response 

plans it is likely that the resilience of Haida Gwaii communities to seismic events has improved. 

The social capital resources of a community lie at the heart of the community’s resilience 

(Madsen & O’Mullan, 2016; Murphy, 2007). Community characteristics such as strong people-

place connections, social connectedness, optimism, tolerance, patience and learning from 
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experience help to support community resilience (Madsen & O’Mullan, 2016). Studies indicate 

that small, rural, remote and coastal communities face many adversities such as social isolation 

and a lack of services, but due to these challenges, residents tend to develop strong social 

networks, are resourceful and learn to adapt (Cox, 2007). 

Participants described the communities as being deeply connected to the land and waters 

of Haida Gwaii and identified residents as resilient and resourceful. It is evident that the 

challenges of daily life on Haida Gwaii, referred to as “on the edge” by participants, has taught 

the people and communities how to make do with less, navigate challenges and change, and 

work together to sustain their way of life and their communities. The strong social capital 

resources on Haida Gwaii was embodied in the statement “our people are our strongest thing”, 

which was echoed by many participants and perhaps shows the true extent of their resiliency and 

adaptive capacity. 

Study Limitations 

 There were two main limitations to this research. Firstly, the results demonstrate that 

numerous improvements were implemented to emergency management programs and suggest 

that public awareness has improved. However, it will likely remain unclear how beneficial the 

changes are until systems have been adequately tested by full scale exercises or a significant 

seismic event. Further research to determine the effectiveness of recent improvements would 

provide additional knowledge to enrich literature concerning the vulnerability and the 

effectiveness of emergency management planning in small, remote coastal communities to 

seismic events. Secondly, the results of this research are limited by the timing of the study, 

which occurred when community awareness of seismic events was particularly heightened. 
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While the research indicates that the resilience of Haida Gwaii communities has likely increased, 

it is unknown to what extend improvements will endure and be sustained. Further research on 

Haida Gwaii after a period of seismic acquiescence would help to enrich understandings 

concerning emergency management planning and community resilience to seismic events. 
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Conclusions 

The 2012 earthquake on Haida Gwaii was a unique and extreme seismic event, and 

provided a rare opportunity to examine the preparedness of small, remote communities along the 

Pacific Northwest coast of Canada. By examining how local authorities and stakeholders on 

Haida Gwaii have prepared for seismic events and identifying opportunities to reduce their risk 

and increase preparedness, this research helps to support the community’s resilience to future 

seismic events. 

The research demonstrated that due to the remote location, development in low-lying 

areas and socio-economic challenges, Haida Gwaii communities are highly vulnerable to seismic 

events. However, prior to the 2012 earthquake, community and emergency planning for seismic 

events was not a priority and as such, citizens, stakeholders and local authorities were not well 

prepared for a significant seismic event. Low levels of awareness, limited capacity and resources 

inherent to small remote communities, and lack of policy direction from senior levels of 

government, altogether led to planning that was limited in scope and quality. Policies were found 

to be focused heavily on response activities and few strategies were implemented to reduce 

vulnerability, and short and long-term risks. As well, response planning was not robust and plans 

were not fully exercised, evaluated or maintained. The lack of preparedness in place for the 2012 

earthquake, inadvertently contributed to the vulnerability of these small remote coastal 

communities. 

The resilience of Haida Gwaii citizens, stakeholders and local authorities were tested by 

the 2012 earthquake. While little physical damage was incurred, the psychosocial effects were 

significant and provided a stark reminder to the people and communities of Haida Gwaii that 
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they are at risk and vulnerable to seismic impacts. The event provided the impetus for local 

authorities and some stakeholders to implement improvements in emergency management 

programs by building collaborations to enhance their capacity and resources. As well, citizens 

have gained knowledge and become engaged as active participants in emergency planning, 

which helps to build capacity and resilience in the community. It is expected that the new 

community-based Emergency Response Plans that align with local knowledge, skills, capacity 

and resources will help to improve response efficiency and build capacity. 

 It is evident that emergency management improvements have increased  preparedness 

and response capacity, reduced risks and vulnerability, and improved community resilience to 

future seismic events; however, it is apparent that the capacity and resources of local authority 

and stakeholder emergency management programs are constrained and gaps and deficiencies 

continue to exist in preparedness and response planning. 
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Recommendations 

To enhance the resilience of Haida Gwaii communities, local authorities and stakeholders 

should focus on policies aimed at reducing risk and vulnerability, as well as strategies to build 

the capacity and resources necessary to be prepared, respond and recover from future seismic 

impacts. Based on my findings I offer the following recommendations: 

1. Make emergency planning for seismic events a priority. Allocate funding from 

annual budgets to support local authority emergency management planning and 

programs. The funding should be used for the acquisition of resources and tools to 

improve communication systems and assembly sites, enhance public education 

programs, and develop and implement mitigation strategies and tools. 

2. Create an island-wide seismic event planning committee to build capacity and 

resources. This should include sharing knowledge, integrating planning efforts to 

create efficiencies and planning for the effective use of common resources. 

Intentional opportunities for open dialogue to generate innovative solutions to 

address collective resource and service deficiencies should also be created. 

Funding necessary to support these initiatives could be realized through the local 

authority budget allocations as noted above. 

3. Access local grant funding opportunities (Gwaii Trust) for planning. Hire a 

coordinator to facilitate and support an island-wide seismic event planning 

committee by accessing grant funds dedicated for the use of local authorities and 

the unincorporated areas. 
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4. Formalize partnerships and agreements. Establish mutual aid agreements with 

neighboring communities to provide support during hazard events and standing 

agreements to confirm services and resources will be available and accessible 

when needed. 

5. Assess, develop and implement strategies to address the needs of highly 

vulnerable populations. Encourage public participation in emergency planning to 

expand knowledge and identify needs to support outreach efforts and deliver 

targeted education programs for vulnerable populations. 

6. Support land use planning to reduce long-term seismic risks. Develop and 

implement policies to incorporate seismic risk and vulnerability information in 

land use decisions. To support this strategy broad public consultation is necessary. 

This is a key opportunity for emergency managers, elected officials and citizens to 

work collaboratively to design a safer community to improve resiliency and 

community sustainability. 
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Appendix A 

Participant List and Rational for Inclusion 

Community or Agency Participant Rational – Why this participant? 

Village of Queen Charlotte 

 

Manager 
• community planning  

• critical infrastructure and assets 

• emergency planning and response Elected Official 

Volunteer 
• emergency planning and response 

Village of Masset 

Manager 
• community planning  

• critical infrastructure and assets 

• emergency planning and response Elected Official 

Unincorporated Area of 

Regional District – Emergency 

Committee 

Volunteer • emergency evacuation and public warning 

• search and rescue 

Northern Health Authority - 

Hospital 

Manager • emergency planning for staff & patients 

• hospital infrastructure 

Emergency Social Services Volunteer (retired) 
• emergency planning and response 

School District 50 

Principal 
• emergency planning for staff & students 

District Manager • emergency planning for staff & students 

• school infrastructure 

Provincial Protected Area 

(PPA), Ministry of Environment 

Manager 
• emergency planning for visitors in PPA 

Parks Canada, Gwaii Haanas 

National Park Reserve 

Manager • emergency planning for watchmen and 

visitor population in Gwaii Haanas 

Ministry of Forests, Lands and 

Natural Resources 

Manager 
• critical infrastructure (roads & bridges) 

Manager 
• protection of environment 

Manager • emergency planning for staff (office & in-

field) & visitors in Provincial areas (outside 
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municipality) 

Ministry of Transportation Manager 
• critical infrastructure – Highway 16 

Non-Profit – 

Internet/Broadband 

Infrastructure 

Manager 
• planning & protection of infrastructure 

Non-Profit – Small Business 

Economic Development 

Manager 
• emergency planning – small business 
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Appendix B 

Letter of Consent 

 

PARTICIPANT RESEARCH CONSENT FORM 

 

Community Resilience to Seismic Events: A Case Study of Haida Gwaii, British Columbia, 

Canada 

 

My name is Deborah Pearson, and I would like to invite you to participate in my research 

project. This research is part of the requirement for a Master’s degree in Environment and 

Management at Royal Roads University (RRU).  My credentials can be established by 

telephoning Dr. Chris Ling, Program Head, School of Environment and Sustainability at 250-

559-2600 ext.4171. 

 

This document constitutes an agreement to participate in my research project. The objective of 

this research is to gain an understanding of the challenges that Haida Gwaii communities have 

experienced in reducing the risk that earthquakes and tsunamis pose, and to identify 

opportunities that have arisen since the October 2012 earthquake that may have increased 

community resilience to seismic events. This research is intended to broaden understandings of 

community disaster resilience to the academic community and government decision makers, as 

well as assist small coastal communities become more prepared for seismic events. 

 

My research includes interviews with individuals and agency representatives involved in social, 

economic and environmental community planning or those responsible for safety of people, 

infrastructure and the environment. Each interview is expected to be approximately 1 hour and 

will consist of a series of open-ended questions concerning community and emergency planning.  

The study questions focus on community planning and preparedness prior to the October 2012 

7.7 M earthquake, as well as planning and preventative actions that have been established since 
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that time. The interview also includes a small number of demographic questions including your 

length of residency and education/training related to emergency and community planning. 

 

Interviews will be recorded by hand and digital recorder.  Information collected will be 

summarized, in anonymous format, in the body of the final report. At no time will specific 

comments be attributed to any participant unless specific agreement has been obtained 

beforehand.  All documentation will be kept strictly confidential. 

 

The information from the interview will only be used for my Master’s project and will be 

destroyed after the project has been completed. If you choose to participate in the project but 

decide later to withdraw all information you have provided will be removed from the study if 

requested. 

 

A copy of the final report will be published in the RRU Library. A two-page summary report will 

be provided to research participants and Haida Gwaii communities. 

 

You are not compelled to participate in this research project. If you choose to participate, you are 

free to withdraw at any time without prejudice.  Similarly, if you choose not to participate in this 

research project, this information will be maintained in confidence. 

 

By signing this letter, you give free and informed consent to participate in this project. 

Do you have any questions concerning the research project or signing this consent form? 

 

Participant Name (Please Print): __________________________________________________ 

 

Signed:______________________________________________  Date:___________________ 

 

Researcher’s Signature:_________________________________  Date: ___________________ 
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Appendix C 

Interview Topic Guide 

Interview Guide Questions 

Preamble 

I am conducting this research interview to gather information and gain an understanding of the 

capacity of Haida Gwaii communities to adapt and prepare for future seismic events. My 

investigation focuses on planning related to mitigation/preventative actions as well as actions 

implemented in communities to prepare, respond and recover to impacts of future seismic events. 

This study is intended to capture knowledge gained by the communities’ over time including the 

experience of the October 2012 earthquake event. The research is intended to identify the 

challenges experienced as well as the opportunities that communities have found to increase the 

safety of people, protect the environment and economy. 

Opening Questions 

1) How long have you been a resident of Haida Gwaii? And your community? 

2) Can you describe your role as it relates to community/emergency planning? Years? 

- Jurisdictional area - people, infrastructure, environment? 

3) Can you tell me about your experience/training related to emergency planning? 

4) Were you on-island during the October 2012 earthquake event? Please describe your 

experience. 

Questions related to Hazard (Seismic) Risk and Vulnerability 

5) What do you feel is the potential hazard or risk that seismic events (earthquake and 

near/far field tsunamis) pose to Haida Gwaii? -And your community/agency/jurisdiction? 

6) Can you describe who or what (social, economic, environment, etc.) is vulnerable to 

seismic impacts on Haida Gwaii? Why? -Within your jurisdiction? Why? 

7) Has your perspective of seismic risk and or vulnerability changed since the October 2012 

earthquake event and tsunami? In what way? 
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Questions related to Emergency/Community Planning prior to October 2012 

8) Thinking back to before the October 2012 seismic event, can you describe the 

planning/work done by your community/agency (hospital, school, community, etc.) to 

prepare for seismic hazards? 

- Planning committee 

- Seismic risk and vulnerability assessment/analysis 

- Public education (public, students, visitors, businesses, etc.) 

- Prevention/mitigation 

- Resources/equipment/tools 

- Emergency Response Plans and procedures 

- Training/exercises (responders, volunteers, etc.) 

- Recovery or continuity planning 

9) Please describe collaborations/partnerships/interagency coordination between your 

agency’s emergency planning/plans and others in the community? Haida Gwaii? 

Questions related to the 2012 Seismic Event 

10) Briefly describe the response actions implemented the evening of the earthquake. 

11) Did you/your agency identify any challenges/gaps/limitations in the level of preparedness 

or the ability to respond/recover to the 2012 seismic events? 

- Warning systems 

- Communication plans 

- Evacuation plans 

- Knowledge and skills 

- Capacity and resources 

- Assessment and recovery 

12) Were there components of the emergency plan that you felt were successful or other 

strengths that were identified? 

13) Briefly describe any social (people/clients), economic (infrastructure), or environment 

impacts caused or arising from the October 2012 seismic event. 
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Questions related to the Disaster/Emergency Management Plan since October 2012 

14) Describe any changes that have been implemented to planning or the Emergency 

Response Plan since the earthquake. 

- Assess for future seismic disturbance 

- Address gaps/challenges identified 

- New tools/equipment 

- Public Education 

- Training/exercises 

- Partnerships/interagency collaboration/integration of plans 

- Recovery planning 

15) Are there any factors that you feel affect your agency’s level of preparedness or capacity 

to implement respond and recovery actions?  

- Factors in the community?  On Haida Gwaii? 

16) From your perspective, what would help your agency to enhance their preparedness and 

capability to respond/recover? – Enhance the community? Haida Gwaii? 

Questions related to Community Planning and Risk Reduction 

17) Please describe any strategies or actions implemented to reduce the long-term risk to 

people/infrastructure/environment from seismic events. These might include structural 

mitigation (retrofitting infrastructure), or nonstructural mitigation (land use planning, 

zoning, building codes). 

18) Based on what you’ve learned, what advice would you offer to other small coastal 

communities to help them prepare for a seismic event? 

Wrap-up Questions 

19) Thank you very much for your time. Is there anything else that you would like to add? 

20) Is there anything in your previous answers that you would like to clarify or change? 

21) Do you have any questions you would like to ask me? 
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Appendix D 

Village of Masset Emergency Profile – Prior to 2012 

Activity Description 

Official Community Plan 

Adopted in 1993. Natural hazards not considered to be a land development 

issue. Two policies discourage development on unstable soils or areas 

sensitive to flooding. 

Bylaw to establish an 

Emergency Organization 

Adopted in 2003. Includes: develop emergency plans, update plans, conduct 

exercises and training, prepare planning budget, provide public education, 

and develop emergency services. 

Emergency Coordinator Chief Administrative Officer appointed in ~ 2003 or prior. 

Emergency Management 

Committee 

Core committee: village office staff, RCMP, BC Ambulance, Fire 

Department, municipal leader, Emergency Social Services. Current 

meetings: 1 or 2 times per year; debriefs held after events. 

Site Response Team RCMP, volunteer fire fighters. 

Written Emergency 

Response and Recovery 

Plan (ERRP) 

Prepared by consultants ~ 2005/06. Structured template plan based on 

BCERMS. 

Hazard specific planning 

(operational) 
Plans included in ERRP. 

Emergency Operation 

Centre 
Mobile – site determined at onset of event. RCMP office used Oct 2012. 

Emergency Public 

Information 
Radio (CBC); Loud hailers. 

Training and Exercise 

Program 

Training on ad hoc schedule as time permits. Courses delivered locally or 

on-line by EMBC and Justice Institute of BC. 

Mutual Aid Agreements Partnership with Old Massett through shared water and sewer infrastructure. 
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Interagency collaboration None identified for planning. 

Mitigation Plan No written plan. 

Land Use Planning Zoning bylaws do not address seismic hazards. 

Tsunami Inundation Zone 

and Tsunami Signs 

Entire community situated within inundation zone; safe zone above 10 meter 

height. Signs installed throughout community. 

Public Education Response to public inquiry. 

Tsunami Evacuation Map None identified. 

Local Tsunami Warning 

System 

Fire/RCMP drive through community with sirens/loud hailers. Phone tree. 

Tsunami siren on roof of fire hall – acquired from DND (electric air raid 

siren). 

Designated Assembly Sites One site located 10 km outside community center - accessible by vehicle. 

Transportation of 

Vulnerable Populations 

Ad hoc system in place for people without vehicles – pick up by community 

hall. 

Critical Infrastructure 

Protection 
None identified. 

Emergency Social Services 
Program previously active. Training through EMBC. Program inactive a few 

years. 

Continuity Plan No written plan. 
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Appendix E 

Village of Queen Charlotte Emergency Profile – Prior to 2012 

Activity Description 

Official Community Plan 

Adopted in 2011. Hazards identified: sea level rise, floods, erosion, 

earthquake, and tsunami. Six policies for development on steep 

slopes/unstable terrain; Three policies for development in floodplains. 

Bylaw to establish an 

Emergency Organization 

Adopted in 2006. Includes: identify hazards, develop emergency plans, 

update plans, establish exercises and training, procedures to declare 

emergency, procedures to warn public, procedures to provide food, clothing, 

shelter, transport to medical services, and priorities for restoring essential 

services. 

Emergency Coordinator Volunteer fire chief appointed in ~ 2003 

Emergency Management 

Committee 

Core committee: village office staff and CAO, RCMP, hospital, BC 

Ambulance, Fire Department, municipal leader and ESS (not currently 

active). Previously included other agencies. Prior to 2012, 1-4 meetings per 

year. Change in 2012 to three person executive group. Debrief after events. 

Site Response Team RCMP, volunteer fire fighters. 

Written Emergency 

Response and Recovery 

Plan (ERRP) 

Prepared by consultants ~ 2005/06. Structured template plan developed for 

Regional District prior to community incorporation. Plan based on 

BCERMS. 

Hazard specific plans 

(operational) 
Plans included in ERRP 

Emergency Operation 

Centre 
Mobile - site determined at onset of event. RCMP office used Oct 2012. 

Emergency Public 

Information 
Radio (CBC); Loud hailers. 
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Training and Exercise 

Program 

Training on ad hoc schedule as time permits. Courses delivered locally or 

on-line by EMBC and Justice Institute of BC. Table-top exercises practiced 

~ annually. 

Mutual Aid Agreements None identified. 

Interagency collaboration 
None identified for planning. Off-island contact numbers used during 

emergencies. 

Mitigation Plan No written plan. 

Land Use Planning Zoning bylaws do not address seismic hazards. 

Tsunami Inundation Zone 

and Tsunami Signs 
Safe zone above 6 metres. Signs installed throughout community. 

Public Education 
Emergency program update in annual municipal report. Earthquake/tsunami 

hazard messaging 1-2 times per year in village newsletter. 

Tsunami Evacuation Map Distributed in 2007; updated and distributed in 2011. Map posted on website. 

Local Tsunami Warning 

System 

Fire/RCMP drive through community with sirens/loud hailers. Tsunami siren 

project in progress. 

Designated Assembly Sites 
Two sites accessible by vehicle/foot traffic. One site outside community; 

accessible by vehicle. 

Transportation of 

Vulnerable Populations 
None identified. 

Critical Infrastructure 

Protection 
Back-up generators on water and sewer systems. 

Emergency Social Services 
Program established ~ 2007. Training through EMBC. Program inactive 

since 2011. 

Continuity Plan No written plan. 
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Appendix F 

Local Authority Emergency Management Planning Themes 

Categories Key Themes 

Challenges 

• Lack of time and funding. 

•  Emergency Response Plans proved ineffective. 

• Inadequate tsunami warning system. 

• Evacuation logistics need refining. 

• Poor communication. 

• Assembly sites inadequate. 

• Limited capacity to support vulnerable populations. 

• Limited capacity for response and recovery. 

• Inadequate Emergency Social Services. 

• Public apathy and lack of preparedness. 

Strengths 
• Dedicated volunteers. 

• Social networks and local knowledge. 

Improvements Implemented 

 After 2012 

• Strategies to support vulnerable populations. 

• Community- based Emergency Response Plans. 

• Added redundancy to warning systems. 

• Improved public communication plans including social media. 

• Increase public education including evacuation map. 

• Refine internal communication systems. 

• Improvements to assembly sites and tsunami buddy system. 

• Collaboration with other local stakeholders expanded. 

Advice for Other Communities 
• Develop Emergency Response Plans based on capacity. 

• Community and training exercises. 
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Appendix G 

Hospital Emergency Management Planning Themes 

Categories Key Themes 

Challenges 

• Current hospital may not meet current seismic building standards. 

• Training timelines to meet staff turnover. 

• Clarity of messaging off duty employees. 

Strengths 

• In-house training for all staff and regular exercises. 

• Collaborative with Fire Department, Village Office and RCMP. 

• Mitigation including back up power and equipment mobility. 

• Provides tsunami warning to off duty staff. 

• Strong supports provided through health authority including external 

communications and liaise with other emergency services. 

• Continuity of services based on three hospital operational cluster 

model. 

Improvements Implemented 

 After 2012 

• New hospital under construction will meet seismic code. 

• New hospital sited outside tsunami zone. 

• Improved messaging to off duty employees. 

Advice for Other Hospitals 

• Prepare in-house written plans collaboratively with staff. 

• Sufficient exercises to test plan and ensure strong staff familiarity. 

• Collaborate with community emergency management program to 

understand community limitations and incorporate that knowledge in 

plan. 
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Appendix H 

School Emergency Management Planning Themes 

Categories Key Themes 

Challenges 

• Lack of funding for planning. 

• Limited collaboration with community emergency committee. 

• Limited expertise in emergency planning. 

• Dissatisfaction with community evacuation plan. 

• Apathy (staff) and training timelines to meet staff turnover. 

• Provision of shelter and food. 

• Safety and transportation to community assembly areas. 

• Parents lack of familiarity with school emergency plan. 

• Communications with parents during events. 

Strengths 

• Written response plans. 

• Student awareness through practice drills and ongoing education. 

• Redundancy of infrastructure provides capacity. 

• Strategies implemented to address psycho- social issues post-event. 

Improvements Implemented 

 After 2012 

• Update of evacuation plan. 

• Planning with parents through PAC. 

Advice for Other Schools 
• Practice drills are imperative. 

• Flexible plans and need for leadership during response. 
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Appendix I 

Visitors Outside Municipal Boundaries Emergency Management Planning Themes  

Categories Themes 

        BC Parks              Parks Canada 

Challenges 

• Education materials not specific to 

seismic hazard. 

• Limited means to communicate 

tsunami warnings. 

• Limited capacity – response relies on 

assistance from partnering agencies. 

• Education material not specific to 

seismic hazard. 

• Limited means to communicate tsunami 

warnings. 

• Limited capacity – response relies on 

assistance from partnering agencies. 

Strengths 

• Staff training program. 

• Integrated provincial model.  

• Partnerships with Federal agencies and 

First Nations. 

• Mandatory orientation and collection of 

visitor travel plans. 

• Robust training program for staff. 

• Integrated federal model. 

• Partnerships with Provincial agencies 

and First Nations. 

Improvements 

Implemented 

 After 2012 

 

• Updated Directive on Visitor Safety. 

• Updated risk assessment including 

seismic hazard. 

• Updated tsunami response and 

communication plan. 

• Tsunami zone inundation mapping. 

• Seismic hazard education program for 

staff and watchman. 

• Emergency catches of supplies. 

• Seismic hazard visitor education. 

Advice for 

Other Visitor 

Planning  

 

• Detailed risk assessment. 

• Visitor education. 

• Develop communications protocols.  

 


