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This Course combines 
weather & fire info

Web resources serve as a ‘textbook’.

Case-based Applications 
to practice the combination of fire and weather factors
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Weather
• Analysis methods for weather charts.


• Types of weather charts: surface, upper air, cross 
sections. Observations, METARS.


• Weather satellites, imagery & interpretation. 
Fire hot-spot detection. Sensors for lightning & drought.


• Weather radar image interpretation:  
reflectivity, Doppler velocity, polarimetric


• Atmospheric soundings, tephigrams, hodographs, 
stability & convection.


• Extratropical (mid-latitude) cyclones.


• Fronts and airmasses.


• Effect of temperature, humidity, & clouds on fires.


• Convective storms (thunderstorms).


• Climate change vs. wildfires.


• Weather Forecasting (nowcasting, short, medium-
range).

Topic Schedule
Fire

• Intro: Indigenous-part 1; significant fires,  
types of burns, WUI


• Sources of Fire Info: FIRMS, GWIS, CIFFC, 
NIFC, BlueSky.


• Fire behavior: fuels, moisture, wind, slope.


• Antecedent conditions. Ignition sources. Fire 
danger rating systems.


• FWI: Fire weather index system.


• FBP: Fire behavior prediction system. 
PSPS: Public Safety Power Shutoffs.


• Indigenous fire issues - part 2.


• Wildfire smoke.


• Overview of numerical weather pred. (NWP)


• PyroCB, fire tornadoes, slope & aspect
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Case Studies
1. High Level, AB


2. Camp Fire (Paradise), CA


3. Kimiwan Complex, AB


4. Sparks Lake, BC


5. Lahaina, HI


6. Donnie Creek, BC


7. Williams Flats, WA

Covered This Term
8. Fort McMurray, AB


9. Quebec Fire Complex, QC


10.Marshall, CO

Covered Last Year
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Guest Lectures

• Matt MacDonald, 
BC Wildfire 
Service 

• Mina Deshler, 
Public Safety 
Power Shutoffs

• Liam Buchart, 
Indigenous 
Methods

• Jalena Bennett, 
Sparks Lake 
case demo

• Lynn Engel, 
Modern Online 
Forecast Tools
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Synthesis of Weather, Fire & Cultural Issues

United Nations Environment Programme (2022). 
Spreading like Wildfire – The Rising Threat of 
Extraordinary Landscape Fires. A UNEP Rapid 
Response Assessment. Nairobi.
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Wildfire 
Factors
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Factors influencing wildfire outcomes and management actions
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Fire Severity vs. Forest Regeneration 
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Holdover Fires
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Health Impacts

11
60 61

Nose, mouth and throat

Target organ

Central Nervous System

Cardiovascular System

Foetus

Respiratory System

Digestive System

Large particles are eliminated 
through coughing and sneezing

Fine particles can penetrate deep 
into the lungs causing an impact 
on the respiratory system  
(e.g., asthma, COPD*)

Particles can induce oxidative 
stress response in lung cells 

Particles can deliver harmful 
chemicals into the blood

Effects on foetal development

Particles penetrate through nose 
and mouth by ingestion or 
inhalation causing eye, 
nose and throat irritation Particles may cause oxidative

stress in brain cells
Particles can cross from the 

circulatory system to the 
central nervous system

 and impair it

Particles can cross  
the gas-blood barrier

 in the lung and reach 
the circulatory system

Concern for community 
or occupational exposure

Community

Occupational

SMOKE COMPONENTS

Organic acid

Carbon 
monoxide

PAHs*

Particles

VOCs*

NO2*

Aldehydes

Ozone

NOx*

SO2*

Hydrogen 
cyanide

GRID-Arendal/Studio Atlantis, 2021

Human health exposure

*Abbreviations: 
COPD - Chronic obstructive pulmonary disease; 
NO2 – nitrogen dioxide; 
NOx – nitrous oxide; 
PAH – polycyclic aromatic hydrocarbon; 
SO2 – sulphur dioxide; 
VOC – volatile organic compound.

Sources:
Health impacts of fire exposure: Reid et al. 2016; Cascio 2018; Liu et al. 2015; Adetona et al. 2016.
Oxidative stress response in lung cells: Franzi et al. 2011; Karthikeyan, Balasubramanian and Iouri 2006; Nakayama et al. 2011.
Impacts on the central nervous system: Milton and White 2020.

Figure 3.4. Smoke particulate exposure pathways and impacts. Smoke exposure is most commonly measured from land-based 
air pollutant monitors, followed by satellite-based imagery models, with fewer studies measuring personal exposure to smoke 
(Liu et al. 2015).



Wildfire - Climate 
Feedbacks
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GRID-Arendal/Studio Atlantis, 2021Illustration by Andrew Sullivan/CSIRO, 2021.

Potential reinforcing feedback loop of climate change on wildfires

Figure 2.3. Potential reinforcing feedback loop of climate change on wildfires. Climate change will directly affect the frequency and magnitude 
of extreme weather conducive to the outbreak and spread of wildfires. It will also lead to longer wildfire seasons where the fire season may 
begin earlier and end later. Increased wildfire activity can positively impact greenhouse gas emissions that reinforce climate change drivers.



Societal / 
Cultural
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Additional Resources on our Course Website
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Bibliography:

•Textbooks

•Fun Historical & Fiction 
Novels

• Videos

•Other Reference Books 
and Journal Papers

•Technical Reports

•Indigenous Fire Info

The playlist of all 100+ Cascadia wildfire webinar 
recordings can be found here: 
https://research.ubc.ca/cascadia-wildfire-urban-smoke

https://research.ubc.ca/cascadia-wildfire-urban-smoke


Be Open to 
Alternative Ideas
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https://fwrconline.csktnrd.org/Fire/index.html



Never Stop 
Learning
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https://www.meted.ucar.edu/education_training/course/9



Never Stop Learning
• MetEd Fire Weather Forecaster topics
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https://www.meted.ucar.edu/education_training/course/9



Citizen Scientist
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Make an informed choice for 
your “room on the Earth.”

https://firesmartbc.ca/resource-types/guides-manuals/



End of Course.  
Any Questions?
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