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MEMO  
 

DATE APRIL 29, 2022 (V 2.0 W CENSUS 2021 UPDATES) 
TO MICHAEL EGILSON, DEATH REVIEW PANEL CHAIR, BC CORONERS SERVICE 
FROM ALEX BOSTON, RENEWABLE CITIES ED, SFU MORRIS J. WOSK CENTRE FOR DIALOGUE FELLOW 
RE EXTREME HEAT MORTALITY VULNERABILITY CHARACTERIZATION & PREVENTION  
___________________________________________________________________________________ 

In the summer of 2021, more than 600 heat-related mortalities were recorded in B.C. The vast majority occurred 
within a four-day period in late June when temperatures exceeded 30°C over consecutive days. These 
mortalities represent the most tragic human implications of extreme heat. There were other serious health 
consequences as well as cascading health care implications due to the surge in demand for emergency services.  

Several initiatives, including one by the BC Coroners Service, are making recommendations to mitigate heat-
related mortalities. Most agencies engaged––in large part because of their key front-line role––are focussing on 
strengthening the emergency response. This is vital. It is, however, overwhelmingly inadequate. Over and above 
climate change, vulnerability is rapidly rising due to inadequate policy and planning in the urban realm. 
Preventative action is essential to avoid similar and more serious mass mortality events. 

With surging growth in one-person, senior households, rapidly declining urban tree canopy and current low 
levels of home retrofit activity, it is reasonable to expect that an equivalent heat event a generation from today, 
even with stepped up emergency management, could result in double the heat-related deaths. 

Smart preventative action, moreover, can also drive deep GHG reductions, address affordability and social 
isolation, increase energy security during extreme heat events, and create multi-purpose greenspaces that 
mitigate climate risks and provide recreation and active travel infrastructure. 

SUMMARY OF ANALYSIS & RECOMMENDATIONS 

Over and above projected increases in extreme heat episode duration and frequency, this analysis underscores 
underlying trends that will dramatically increase vulnerability to heat wave mortality over time, specifically: 

• Steady loss of urban tree canopy and permeable surfaces––key urban heat island effect determinants 

• Steady growth in one-person, senior households––one person-households have much higher rates of 
social isolation and socially isolated seniors are disproportionately vulnerable to extreme heat 

Key recommendations to prevent heat related mortality:   

1. Strengthening energy performance in new home construction through the Building Code and in 
existing homes through the Alterations Code for Energy Efficient, Resilient Buildings, supported by 
scaled-up retrofit programming focussed on poorly performing residential buildings and vulnerable 
populations. Proactive local government action can accelerate these priorities. 

2. Mitigating social isolation through:  
o cool parks with abundant tree canopy and places to connect through strengthened urban land use 

planning standards, complementing point #1, above. 
o capacity building for non-profit housing providers to support secondary suite management in 

homes of interested seniors to reduce social isolation, increase affordability and cut carbon. 
3. Protecting and restoring urban tree canopy and permeable surface areas through proactive local 

government action and following through on updates to the Local Government Act and Vancouver 
Charter and crafting climate lenses for Official community Plans and Regional Growth Strategies. 
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These strategies have immense and diverse co-benefits that strengthen cost effectiveness: 

• Protecting and restoring the urban tree canopy and permeable surface areas can: 
o Reduce building sector greenhouse gas emissions; 
o Reduce electricity demand during costly and precarious high peak load periods; 
o Reduce flood risk and storm water management costs and support ecosystem health and 

biodiversity; 
o Protect and restore soil and forest carbon. 

• The optimal mechanical cooling system is also a heating system––heat pumps––that also provide air 
filtration services, mitigating forest fire smoke health risks, (a three in one system). 

• These strategies can reduce urban sprawl, mitigating the largest driver of urban forest removal and the 
largest and fastest growing GHG sector: transportation. 

• Managing secondary suites in seniors’ homes creates new affordability options for elderly homeowners 
and for renters. 

I. INCREASING VULNERABILITY BEYOND THE ATMOSPHERE: DEMOGRAPHIC CHANGE & URBAN 
FOREST LOSS 

Over and above projected increases in extreme heat event duration and frequency, there are other underlying 
trends increasing the vulnerability of British Columbians to heat related mortality and illness over time, namely: 

• Demographic change – surging growth in seniors and one-person households, and 

• Urban greenspace loss – rapidly declining urban tree canopy and permeable surface area. 

IA. DEMOGRAPHIC CHANGE & HOUSING TRENDS & DYNAMICS 

Disproportionately represented in the mortality record were one person households (56%) and the elderly, 
notably men >60 years old and women >70. Surging growth in one-person, senior households will increase 
vulnerability over time. 

According to the 2021 census, almost 30% of households in B.C. were one person, only slightly less than two-
person households (35%). The share of one person households has doubled in two generations, and is 
continuing to rise. Under current trends, close to half of households could be solos by mid-century. 

 
Source: RC with Statistics Canada, Census, 1941-2021 

(Data for 1941-1981 are estimates based on Canada-wide data) 
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A disproportionately large share of solo households are seniors. One in three senior women (>65) and one in 
five senior men live alone.  While many people living alone are happy and socially connected, living alone is the 
strongest risk factor of social isolation. Elderly, socially isolated populations are at much higher risk of heat 
related mortality. 

 
Source: RC with Statistics Canada, 2021 Census 

  
Source: RC with Statistics Canada, 2021 Census 

 

Source: RC with Statistics Canada, 2021 Census 

Although 65% of households are occupied by 
only one or two people, 45% of the housing 
stock is single detached, as of 2021. Partly as a 
result of this mismatch, a large share of single-
detached homes are occupied by just one 
person.  There are more one-person occupied 
single-detached homes in B.C. than those with 3, 
4, or 5 or more people.  

 

 

 

Source: RC with Statistics Canada, 2016 Census 

(note 2016 vs 2021 data) 
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There is a disproportionately large older cohort in single detached homes, i.e. 60% of one-person occupied 
single-detached homes are occupied by people ≥60 years old.  These dynamics help explain the 
disproportionately large share of mortalities in single detached homes (34% – one third of total mortalities). 

As well as higher risk to extreme heat episodes, one-person occupied households and notably socially isolated 
seniors are more vulnerable to many social, health and environmental risks. Thoughtful policy, planning and 
programming provincially and locally can reduce vulnerability. 

IB. URBAN TREE CANOPY & GREEN & BLUE SPACE TRENDS & DYNAMICS 

Neighbourhoods with weak urban tree canopy, low greenspace and extensive concrete and asphalt were 
associated with heat related mortality in B.C.’s Summer 2022 extreme heat episode.  This is consistent with 
scientific literature showing the urban heat island effect increases heat related mortality (Santamouris, 2020) 
and other large heat-related mortality events in Montreal (2010), Chicago (1995) and Europe (2003, 2006). 

Standard, contemporary built environments are hotter and dryer during heat events than surrounding rural and 
natural areas due to urban heat islands.  The urban heat island effect is driven by several factors, notably: 

• The surface texture and colour of standard built environment materials such as concrete, asphalt, siding 
and roofing absorb solar radiation, rather than reflect it like green and blue (water) space and built 
environment materials with high albedo. 

• Standard built environment materials redirect water to stormwater management systems away from an 
area rather than absorbing it locally through vegetation, soil and water bodies that cool an area through 
evapotranspiration; 

• The removal of urban tree canopy reduces shading and in turn increases surface, building and air 
temperatures. 

 

Mitigating the urban heat island effect can be addressed through green and blue and even white infrastructure integration that 
increases a) shading b) albedo (reflectivity) and c) evapotranspiration (requiring local rainwater and water retention) 

Source: Wong et al, 2021 
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Steadily declining urban tree canopy and permeable surface area across British Columbia communities will 
increase vulnerability to heat wave mortality. This greenspace loss will also increase flood risk and terrestrial 
carbon loss, and the nature of it––most of it in the form of low-density, peripheral development––will increase 
transportation congestion and carbon, compounding long-term impacts. 

Multiple data sources show steadily declining urban tree canopy in B.C., including forest carbon loss from 
urban growth patterns in emission inventories, according to Annual State of Canada’s Forest Reports by NRCan 
as well local and regional studies on urban tree canopy.  While less comprehensive, local and regional studies 
have documented a steady decline in permeable surface area which includes urban tree canopy as well as other 
diverse natural and built environments from wetlands to farmlands, playing fields to grasslands, and open cell 
pavers to green stormwater management systems.   

The moderating influence of permeable surfaces on the urban heat island varies, with urban tree canopy and 
notably urban forests having the greatest influence, in part because urban forests support shading, solar 
irradiance reflectivity and evapotranspiration. 

Traditionally, urban tree canopy and permeable surfaces were lower in higher density urban areas, however, 
this is no longer necessarily the case.  For a variety of legislative and socio-political reasons, new higher 
density developments tend to have higher urban tree canopy and permeable surface coverage than 
development on new low density parcels.  This will vary by municipality as it depends on local legislation. It is, 
nevertheless, relatively easier for local governments to establish higher standards for larger developments 
than single detached developments.  Local governments often require large developments to provide or 
finance private and/or public park space, trees, and sometimes green stormwater drainage features.  

Permeable surfaces are not the only built environment determinant of the urban heat island effect as vertical 
surfaces are also influential. Standard vertical surface material colour, composition and texture increase the 
urban heat island effect, making neighbourhoods with extensive towers more susceptible to urban heat islands. 
Thoughtful passive green infrastructure and building design systems can significantly reduce urban heat islands 
on vertical and horizontal surfaces at building, site, infrastructure and neighbourhood scales. 

 
Meta-analysis shows a steady decline in urban tree canopy. This trend is projected to continue.  

Another 3,000 hectares (30 km2) will be lost under current municipal policies across the region by 2040. 
 Source: Metro Vancouver (2019) 
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New low-density housing has experienced a steady decline in urban tree canopy across Metro Vancouver (notably single 

family as well as other ground-oriented housing).  Urban tree canopy has risen in new high-density housing, generally 
surpassing low density in 1990s.  Another ~3,000 hectares (30 km2) is projected to be lost in the region by 2040. 

Source: Metro Vancouver (2019) 

 
New low-density housing has experienced a steady rise in impervious surfaces across Metro Vancouver.  

Impervious surfaces have declined in new high-density housing, generally performing better than low density by the 1990s.   
Source: Metro Vancouver (2019) 
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Current policy and planning by provincial and local governments and transit authorities prioritize short-term  

 priorities such as greenfield development that increase vulnerability to heat wave mortality amongst other compromises 
rather than take advantage of ready opportunities such as redevelopment that can cost effectively address multiple priorities, 

including reducing vulnerability to heat wave mortality (Aerial: East Clayton Frequent Transit Development Area) 

While this steady decline in greenspace happens at the community-level under the purview of local 
government, the policy and planning context is strongly determined by provincial statutes, notably the Local 
Government Act, the Community Charter and the Vancouver Charter. Fortunately, all these statutes are under 
provincial review over the next several years to advance progress on greenhouse gas emission reductions and 
to reduce vulnerability to climate change impacts. The two agendas can often create synergies. 

While only data from Metro Vancouver is graphically documented above, it is illustrative of urban trends across 
B.C. corroborated by aforementioned sources, such as emission inventories and annual State of Canada’s Forest 
Reports. 

Urban tree canopy and permeable surface loss is also strongly influenced by urban growth rates and moderated 
by greenfield development constraints. In other words, municipalities with less forest, farm and natural area 
available for commercial and residential development have lower rates of loss. Municipalities, in contrast, with 
more greenfield development potential have higher rates of urban tree canopy and permeable surface loss, 
augmented by high urban growth rates. The Regional Districts of Fraser Valley and Central Okanagan, therefore, 
are likely to have higher rates of loss than Metro Vancouver. 
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II. MITIGATION OPPPORTUNITIES & SYNERGIES 

IIA. BUILDING AND SITE SCALE PRIORITIES 

Management 
Strategies 

Mitigating heat-related mortality at the scale of the home includes management strategies 
integrated into the building and immediate site, and can be bolstered by policies that 
address social isolation. 

1. Building and site-scale-passive design strategies support cooling: 

• Insulation 

• Air tightness 

• Ventilation 

• Evapotranspiration 

• Shading  

• Reflection 

These strategies include natural systems such as green and blue roofs, green walls, trees 
and water features as well as building design systems such as canopies, white roofs, 
insulation and thermal towers. 

Very specifically, a target should be adapted for capturing and cleaning, e.g. at least 90% 
of average rainfall by volume on site. This would serve to strengthen urban tree canopy, 
permeable surfaces on sites and in building-integrated passive design.  

2. Mechanical systems for cooling are necessary for homes unable to maintain comfortable 
temperatures through passive design, most importantly existing homes. Optimal systems 
are heat-pump driven, providing heating, cooling and air filtration services, and ultra-
energy efficient.  

3. Secondary suite policies in the Local Government Act and a secondary-suite-ready new 
single-detached home Building Code update have the potential reduce social isolation in 
one-person occupied single-detached homes. One-person households are the fastest 
growing household type and one of the most common in single-detached homes.  Such 
policies can be augmented by catalytic support for non-profit housing providers to 
manage secondary suites in interested seniors’ homes with program design that fosters 
social interaction, e.g. discounted rent in exchange for basic services such as cooking, 
shopping, yard work, dog walking, etc.  

Co-benefits • All of these strategies can reduce greenhouse gas emissions and conserve energy. 

• Green infrastructure systems reduce flood risk, storm water management costs and 
downstream environmental impacts, and can support ecosystems and biodiversity. 

• Heat pumps provide air filtration services, mitigating forest fire smoke health risks.   

• Secondary suites can create affordable housing. 

Simultaneously advancing multiple benefits is advantageous to strengthen traction on 
implementation and systemic problem solving. 

Policy 
Priorities  

Building and site interventions, including secondary-suite-ready single and semi-detached 
housing, can be readily integrated into new construction through B.C.’s regular Building Code 
updates.  The next planned release is in 2024. 

It is much more challenging and much more important to integrate these strategies into 
existing housing through energy retrofits. The vast majority of British Columbians will live in 
housing over the next several generations that are already standing today.  B.C. is currently 



 9 

undertaking a major code update for existing buildings with a planned release in 2024:  
Alterations Code for Energy Efficient, Resilient Buildings. 

This code update must be complemented through programmatic support that prioritizes 
building energy performance with a stepped-up emphasis on cooling services. Resources 
should be focussed on housing with the poorest temperature regulation systems (i.e. cooling 
services) and housing with high occupancies of vulnerable populations (e.g. seniors). This 
could include short-term solutions such as portable cooling systems, ideally heat pumps. 

Building Code updates are stewarded by the Office of Housing and Construction Standards with 
the Attorney General and Ministry Responsible for Housing.  Building retrofit programs are 
undertaken by the Ministry of Energy, Mines and Low Carbon Innovation. 

Catalytic programming to support secondary suite management in senior single/semi-
detached homes would also be undertaken by the Attorney General and Ministry 
Responsible for Housing. 

Local Governments can proactively advance these strategies. 

IIB. NEIGHBOURHOOD, COMMUNITY AND REGIONAL-SCALE STRATEGY & POLICY PRIORITIES 

Management 
Strategies 

Mitigating heat-related mortality requires reversing the urban heat island effect.  

Strategies must be advanced at every scale: neighbourhood, community and regional with 
the objective of increasing a) shading b) albedo (reflectivity) and c) evapotranspiration. The 
top priority is protecting and restoring the urban tree canopy as it meets each one of these 
objectives. The second priority is protecting and restoring permeable surfaces ideally with 
living green and then blue infrastructure systems.  

These strategies should be reinforced with easily accessible public greenspaces––cool parks–
–that meet all these objectives and support year-round social connection while also serving as 
refuges during extreme heat events. Urban forests can reduce surface temperatures by as 
much as 12°C (Schwaab et al, 2021). The more extreme the heat, the greater the differential.   

With robust provincial standards, these management strategies can be delivered by all 
community actors, notably local governments, as well as provincial agencies building local 
infrastructure such as BC Transit, the Ministry of Transportation and Infrastructure, and 
TransLink.  The following standards would be appropriate for consideration in legislation: 

• By 2030 all housing of medium density and greater is within a short walk to cool parks 
characterized by abundant tree canopy, water features and shaded places to connect. 

o Neighbourhoods with park deficits and high populations on the Material and 
Social Deprivation Index should be prioritized for cool park development.  

• Urban tree canopy and permeable surface area quality and coverage within a local 
government’s urban containment boundary are minimally maintained at levels of the 
extreme heat event year (2021). 

• Roads and streets, including sidewalks, must capture and clean a minimum percentage of 
rainfall on site, e.g. at least 75% of average annual rainfall by volume on site. 

• All major transit hubs must capture and clean a minimum average annual rainfall by 
volume on site, e.g. at least 80% 
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• All commercial, residential and institutional parking lots must capture and clean a 
minimum average annual rainfall by volume on site, e.g. at least 80% 

The current absence of meaningful performance standards results in a steady decline of 
determinants that protect human health. 

Co-benefits Green infrastructure systems at neighbourhood, community and regional scale provide diverse 
co-benefits. They can: 

• reduce electricity demand during costly and precarious high peak load periods; 

• reduce flood risk, storm water management costs and environmental impacts; 

• protect and restore soil and forest carbon; and 

• support ecosystems and biodiversity. 

These strategies could also reduce urban sprawl, cutting transportation carbon, and 
congestion, and public and private transportation costs. 

Simultaneously advancing multiple benefits is advantageous to strengthen traction on 
implementation and systemic problem solving. 

Policy 
Priorities  

The B.C. Government in the Communities section of Roadmap to 2030 where these 
management strategies and performance standards should be integrated, specifically there 
are policy intentions in these three areas: 

1. “Supporting better land use planning,” providing better tools and data, and developing a 
climate lens for Official Community Plans and Regional Growth Strategies, the most 
important policy and planning agendas of municipal and regional governments. 

2. “Improving local governance,” evaluating opportunities to strengthen the local 
government legislative framework through the Community Charter, the Local Government 
Act and the Vancouver Charter to specifically strengthen land use planning.  

3. “Supporting natural asset infrastructure,” supporting the development of natural asset 
infrastructure for local governments and Indigenous communities. 

Additionally, legislation should be updated to integrate these strategies and performance 
standards into the work of key public players owning, developing and/or operating 
infrastructure public land in urban spaces, i.e. BC Transit (British Columbia Transit Act), the 
Ministry of Transportation and Infrastructure (Transportation Act) and TransLink (South 
Coast British Columbia Transportation Authority Act). 

Local Governments can proactively advance these strategies. 

IIIC. COMPREHENSIVE STRATEGY & POLICY PRIORITIES 

Management 
Strategies 

B.C. has an evergreen Climate Preparedness and Adaptation Strategy. Two of the four 
pathways in this Strategy should incorporate management strategies outlined above along 
with efforts to strengthen emergency management responses 

Co-benefits These strategies have the potential to: 

• strengthen provincial and local emergency responses to other disasters; 

• reduce flood risk, storm water management costs and downstream environmental 
impacts; 
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• support ecosystems and biodiversity; 

• protect and restore soil and forest carbon; 

Simultaneously advancing multiple benefits is advantageous to strengthen traction on 
implementation and systemic problem solving. 

Policy 
Priorities  

There are two pathways under the Climate Preparedness and Adaptation Strategy that 
should incorporate management strategies outlined above: 

1. Pathway One: Strengthen foundations for success: data, monitoring, education and 
partnerships, includes the following short-term priorities where the management 
strategies identified above as well as emergency management strategies should be 
incorporated: 

• Work with Indigenous Nations and organizations to increase community resilience to 
climate change 

• Increase understanding of climate risks through improved data, monitoring and 
forecasting 

• Integrate the changing climate into governance and decision making 

• Explore opportunities for community-based climate resilience 

• Expand education on climate impacts and adaptation 

• Enhance climate data monitoring and forecasting 
 

2. Pathway Two: Enhance community climate resilience includes the following short-term 
priorities where the management strategies identified above as well as emergency 
management strategies should be incorporated: 

• Expand community planning and disaster risk management through enhanced use of 
climate data 

• Improve the provincial response to extreme heat and wildfire smoke for unhoused and 
housing insecure populations 

• Increase understanding of climate impacts on health infrastructure 

• Support resilient community planning and disaster risk management 

• Strengthen individual and community health and wellness 

• Facilitate collaboration and shared learning 

The Strategy is stewarded by the Climate Action Secretariat in the Ministry of Environment and 
Climate Change Strategy.  
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