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Recent years have witnessed an in-
crease in extreme wildfire events around 
the world with growing evidence that 
climate change is implicated.1 The risk of 
wildfires is projected to increase in most 
areas of the world as climate change 
intensifies2,3 bringing more frequent 
heat waves of longer duration4 and 
changes in rainfall patterns which affect 
vegetation growth. Larger populations, 
including urban populations far from the 
forests, are being exposed to harmful 
and prolonged levels of wildfire smoke. 

This country brief accompanies a re-
port released by the Global Climate and 
Health Alliance (GCHA) in June 2021. 
The report highlights that government 

response to wildfires has largely cen-
tered on emergency response to the im-
mediate impacts of the fires themselves, 
with limited preparation and response to 
address either short- or long-term im-
pacts of wildfire smoke exposure. Smoke 
from landscape fires causes an esti-
mated 339,000 premature deaths per 
year worldwide, many more deaths than 
those lost directly5 yet receives relatively 
little attention. 

Wildfire smoke  
and health impacts
Major wildfires impact health in a wide 
variety of ways, including, ‘death, trau-
ma, and major burns, anxiety during 
wildfire periods … post-traumatic stress 
disorder, anxiety and depression related 
to evacuations’,6,7 but the health impacts 
of wildfire smoke remain under-recog-
nized.

Wildfires can cause episodes of ex-
tremely poor air quality that can affect 
very large populations. The smoke con-
tains a range of pollutants including par-
ticulate matter, carbon dioxide, nitrogen 
oxides and volatile organic compounds.8 
Wildfire particulate matter may be more 
harmful to health than urban particulate 
air pollution.1

Smoke from wildfires has a wide range 
of impacts, as particulate pollution 
(PM2.5) from the smoke can affect every 
organ in the body.1 A recent study of 
exposure to particulate pollution during 
wildfire seasons in British Columbia 
indicated that impacts on respiratory 
and cardiovascular health were ob-
servable within one hour of exposure 
to PM2.5.9 There is some evidence of a 
link between diabetes and particulate 
pollution.10-12 In addition, during sustained 
wildfire events and smokey conditions, 
people with diabetes may not be able to 

Climate Change, wildfires 
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follow their usual self-care regimens for 
exercise and food choices. 

In one Canadian study on the Yellow-
knife fires of 2014, asthma cases dou-
bled during the fires and salbutamol 
prescriptions dispensations went up by 
about 50% in community pharmacies in 
areas impacted by the fires, compared 
to surrounding areas. For every 10 µg/m3 
increase in PM2.5 there was an associated 
increase in Emergency Room (ER) visits 
of 11% for asthma, 6% for pneumonia, 
and an 11% increase in chronic obstruc-
tive pulmonary disease (COPD)-related 
hospital admissions. Land-based food 
gathering and grocery store supply 
chains were impacted, and community 
members described increases in mental 
health impacts from isolation, decreased 
physical activity and reduced connection 
to the land, particularly for Indigenous 
people.7

Children and adults over 65 and those 
with pre-existing conditions such as 
asthma, COPD and cardiovascular dis-
ease1 are at higher risk from the health 
impacts of smoke. People spending 

more time outdoors, such as outdoor 
workers or people who are homeless, are 
also vulnerable.1

Females seem to be more sensitive to 
asthma related outcomes than males.13 
Studies have linked adverse pregnancy 
outcomes with exposure to air pollutants 
including low birthweight,14 and there 
appears to be an association between 
low birth weight (LBW) and maternal 
exposure to air pollution (PM2.5) and 
carbon monoxide (CO) from biomass 
burning during the second and third 
trimesters of pregnancy.15

The 2018 Wildfires
Polar regions are projected to warm 
faster due to climate change than areas 
towards the equator. Located near the 
Arctic, Canada is warming faster than 
many other parts of the world.16 Under 
the IPCC scenario where greenhouse 
emissions continue at a mid-range, it is 
projected that wildfires will increase in 
Canada by 75% by 2100.17 In the period 
1980-2017, 448,444 Canadians were 
evacuated due to wildfires. Half of these 
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evacuations took place in the last de-
cade, reflecting a trend of increased 
impact.19 Wildfires were included as one 
of the key indicators of climate-relat-
ed health impacts in the 2019 Lancet 
Countdown report from Canada.20

In the Canadian provinces of British Co-
lumbia (BC) and Alberta, 2018 was the 
worst fire season on record, following 
record-breaking fires in 2017 when a 10 
week state of emergency was declared.21 

The fires were fuelled by changed 
weather patterns driven by climate 
change, combined with poor forest man-
agement. Wildfires caused severe smoke 
which forced the cancellation of flights 
and impacted tourism.22 Smoke from the 
fires spread across Canada and as far as 
Ireland. 

The BC Wildfire Service reported that 
during 2018:23

• 2,117 fires burnt more than 1.3 million 
hectares of land; in 2017, 1.2 million 
hectares were destroyed.

• 66 evacuations were ordered, affect-
ing 2,211 properties.

• Wildfire suppression cost CA$ 615 
million (US$ 491.5 million).

To fight the fires, 270 aircraft and 4,756 
personnel were engaged. International 
assistance was provided by Washington 
State in the US, Mexico, New Zealand, 
and Australia.23 In 2017, health services 
were impacted with more than 700 staff 
displaced and 880 patients evacuated 
at a cost of CA$2.7 million (US$ 2.2 
million).BICHA, cited in 20

Preparation and 
emergency planning
Public health systems are not currently 
equipped to deal with longer wildfire 
events. The findings of the GCHA report 
The Limits of Livability signal the need 
for significantly greater governmental 
action to protect public health from 
wildfire smoke. There is an urgent need 
to mitigate climate change, to address 
this underlying and major contributor to 
wildfire extremes whilst also strengthen-
ing public health messaging on prepar-
ing for wildfires and smoke pollution. 

Current public health advice for wildfires 
is based on responding to shorter and 
less severe episodes. However, in 2014 
fires burned for 2.5 months in Yellow-
knife.24 

Interviews from the Summer of Smoke24 
Yellowknife study demonstrated that 
advance preparation, including the 
development of evacuation plans and 
a strong community plan, were helpful 
in building individual and community 
resilience: community members who 
knew the evacuation plan and how to 
‘fire-smart’ their homes were much more 
confident and positive in their tone.7 
Planning authorities will need to fu-
ture-proof hospital design and buildings 
in anticipation of a changing climate. 
During the Yellowknife fires, for example, 
smoke entered the hospital operating 
theatre which meant it could not be 
used for several days at a time.25

‘Wildfires cause episodes of the worst air quality 

that most people living in high income countries 

are ever going to see.’  

18

Dr Sarah Henderson, Scientific Director, Environmental 
Health Services, British Columbia CDC.
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‘People don’t like to think about the decades ahead, we would not be in the 

climate crisis that we were currently in if people did like to think about those 

things. What tends to happen as smoke comes, is everybody gets all worked up 

about it, and then it leaves and then they forget about it, and then maybe the 

next year is not a bad year. And then they have this wishful thinking that fires 

are gone now... but this problem is with us for decades. And it’s going to have 

long-term health consequences.’ 26

Dr Sarah Henderson Scientific Director, Environmental 
Health Services, British Columbia CDC.
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Reducing smoke emissions from wild-
fires will benefit both human health and 
climate change since most of the air 
pollutants from fire smoke overlap with 
the pollutants that cause climate change. 
Reducing the incidence of major wildfires 
in Canada will result in fewer greenhouse 
gas emissions from forest carbon stores 
while also protecting communities and 
biodiversity.

To ensure better preparation and re-
sponse to the wildfires that are anticipat-
ed, key recommendations include:

 • Strengthen the pan-Canadian emer-
gency response so that it is flexible 
enough to incorporate future climate 
change projections.

• Develop easy to use emergency plans 
for fire and smoke for residents and 
communities.

• Tackle inequalities in smoke exposure, 
including recognition of greater vul-
nerability of  Indigenous people living 
in remote areas.

The Canadian federal government must 
also do its fair share and make greater 
progress on climate change than it has 
to date, aligning its climate mitigation 
commitments with the Paris Agreement 
target of well below 2°C and aiming for 
1.5°C. Measures that strengthen health, 
wellbeing, and healthcare systems in the 
near term while meeting climate mitiga-
tion targets should be prioritized. An end 
to public subsidies for fossil fuels would 
signal the Canadian government’s seri-
ous commitment to tackle global climate 
change and reduce national vulnerability 
and impacts such as wildfires.

Conclusions and recommendations
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To read the full report, find supporting materials, and report details, go to:  
https://climateandhealthalliance.org/forest-fire-smoke-health-climate/
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