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Executive Summary
Smoke from wild fires has had significant local impacts on air quality in North America in recent
years. Fires generate particulate matter as well as a range of potentially toxic gases and other
substances of concern, including atmospheric mercury, ozone precursors and volatile organic
compounds. Fires induce well-known health effects for people in affected areas, and the smoke
generated from these fires can travel immense distances and create or enhance pollution far from
the originating fires.
For Canadians to deal effectively with smoke, we must be able to accurately model the extent and
composition of smoke from wildfires and prescribed fires, both at the time of the fire and into the
future. To explore options for cooperatively developing a framework for operational smoke
forecasting in Canada, Alberta Environment, Alberta Sustainable Resource Development, BC
Ministry of the Environment, and Environment Canada organized a workshop, which was held
February 20-21, 2007 in Edmonton, Alberta. The workshop objectives were to:
•
•
•

Identify users and document their needs with respect to smoke forecasts,
Identify the tools needed for smoke forecasting and their availability, and
Identify the partners who could work together to implement a smoke forecasting system
and what resources they would need.

In addition, subsequent work would attempt to formulate an overall system and implementation
plan for smoke reporting, analysis, forecasting and response.
Seventy-one participants from eight provinces, one territory and one US state attended the
workshop. Delegates represented a very wide range of interests and experience; they included
atmospheric scientists and environmental and resource managers from a number of provincial and
federal departments and agencies, along with representatives from universities, health agencies,
airshed zones and the environmental consulting industry.
User needs related to smoke forecasting
Delegates discussed various user needs as they pertain to smoke forecasting, noting that:
1. Weather forecasters and local authorities, particularly health agencies, often find
themselves on the “front lines” in responding to public concerns, media inquiries and
other requests for information about a smoke event, whether from a forest fire or
agricultural burning. They need reliable information in a timely manner.
2. The agencies involved in issuing advisories and other information related to smoke events
need to work together to coordinate the messages communicated to the public.
3. Prescribed burns can be controversial and are sometimes implemented to prevent possibly
much worse fires. The ability to better predict the impact and behaviour of smoke from a
prescribed burn, especially near populated areas, would be extremely useful.
4. Forest fires generate a wide range of air pollutants and it would be useful to capture more
of these substances in the forecasting models.
Smoke forecasting tools and frameworks
The following key points emerged during a discussion of forecasting tools and frameworks:
1. Models are improving, but they still contain sources of error, including information on the
fire, fire growth projections, fuel loading and fire consumption, and plume rise.
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2. The successful United States BlueSky model is being modified to take a more modular
approach. Many Canadian components could be adapted and incorporated as a module
into this framework, then piloted to test its performance for Canadian domains.
3. More work is needed to better understand the links between forest fire smoke and urban
air pollution. If climate changes occur as predicted, some areas could experience more and
larger forest fires, as well as more urban air pollution. In areas where air quality is already
a concern, smoke can exacerbate the situation. It will be increasingly challenging to
manage wildfires and prescribed fires, emphasizing the need to provide decision support
for protective measures. A national smoke forecasting framework should help many
agencies do a better job of managing air quality and protecting public health.
4. Partnerships between universities and government departments are an important
mechanism for undertaking some of the much-needed applied research and for analysing
existing data.
Workshop Conclusions
The workshop confirmed the need and desire for a national smoke forecasting framework that is
flexible and adaptable enough for use at the local and regional levels. Participants were of the
view that Canada has most of the tools needed to develop and implement a smoke forecasting
system and associated products, but the support and the required resources are lacking. The links
between air quality, climate change and fire are expected to become even more important, and
further work is needed to better understand these relationships and their implications. More work
is also needed to consolidate datasets and better link the tools that already exist. As well, federal
and provincial agencies need to improve communication, share their data and coordinate
resources to avoid fragmentation and duplication.

There was considerable interest in expanding the United States BlueSky model to Alberta and
British Columbia on a pilot basis, and this could probably be done with existing resources.
Participants also saw the need for an oversight agency to coordinate development and
implementation of a national smoke forecasting system, while recognizing the ongoing need for
interagency cooperation. Other sectors that might be interested in smoke forecasting (e.g.,
agriculture, health, emergency response, municipalities) should also be involved as the system is
developed and further input is sought.

The main meeting room during a panel discussion.
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Introduction
North America has experienced a number of significant forest fires in recent years. These fires
created smoke that affected air quality in many parts of the continent. Examples of such fires are
the Chisholm fire in northern Alberta in 2001, the Quebec forest fires of 2002, the Kelowna fires
in 2003 and the extensive wildfires in northern British Columbia, Alberta and Saskatchewan in
July of 2006. Fires generate a wide range of air pollutants which induce adverse health effects for
many people in affected areas. In addition, smoke can travel immense distances and create or
enhance pollution episodes far removed in space and time from the original point of origin.
To promote our understanding and discussion among those involved with modeling and
forecasting the extent and composition of smoke from wildfires and prescribed fires, Alberta
Environment, Alberta Sustainable Resource Development, BC Ministry of the Environment, and
Environment Canada held a workshop in Edmonton, Alberta, on February 20-21, 2007.
The objectives of the workshop were to:
1. Identify users and document their needs with respect to smoke forecasts,
2. Identify the tools needed for smoke forecasting and their availability, and
3. Identify the partners who could work together to implement a smoke forecasting system
and what resources they would need.
In addition, subsequent work would attempt to formulate an overall system and implementation
plan for smoke reporting, analysis, forecasting and response.
The first day consisted mainly of presentations focusing on user needs and available tools and
frameworks. The second day was focused on discussions of what might be needed to
cooperatively develop a smoke forecasting framework as the foundation for an operational
forecasting program. Attendees engaged in question and answer sessions at various times through
the workshop, to offer their thoughts and ideas about the elements of a potential program.
The workshop agenda is included in Appendix A. Speaker biographies are provided in Appendix
B.
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1 Session 1: User Needs
This session featured presentations by different sectors having an interest in a smoke forecasting
system in Canada. Each speaker provided perspective on the needs of their agency or sector for a
smoke forecasting system and how it could help them. The presentations were followed by a panel
discussion involving all speakers.

1.1

Public and Aviation Forecasting Needs
David Schmidt, Program Supervisor - Edmonton Operations
Prairie and Arctic Storm Prediction Centre, Environment Canada

David Schmidt briefly explained the role and operations of storm prediction centres and the
Canadian Meteorological Aviation Centre (CMAC), with a focus on the Prairie and Arctic
Storm Prediction Centre and CMAC-West. These two agencies cover 146 land regions and
about 70 marine regions, with a total combined operational staff of 81. Their area of
responsibility covers 52 percent of Canada’s land mass; 65-70 weather offices in the US
handle a comparable amount of territory in that country. Weather forecasters’ biggest
concern with respect to smoke is visibility. Mr. Schmidt reviewed some of the specific
issues associated with smoke, how they affect visibility, and how they might affect other
forecast elements. He described some of the tools and techniques used to forecast smoke,
and concluded by identifying approaches that would help forecasters better respond to
smoke events now and in the future.

1.2

Air Quality Forecasting Needs
Brian Wiens, Air Quality Specialist, Air Quality Science Unit, Environment Canada

Brian Wiens gave an overview of the air quality forecast procedure. It provides information
to the public about air quality that could affect health, and the forecast is typically expressed
as an index. Biomass smoke is the primary cause of poor air quality in the Prairie and
Northern Region, as it contributes large amounts of fine particulate matter as well as other
smog precursors. Mr. Wiens described a range of approaches that would improve air quality
forecasting, with particular reference to possible forecast products as well as forecast
constraints.

1.3

Academic Community Needs for a Smoke Forecasting System
Robert Field, PhD studies, Atmospheric Physics, University of Toronto

Robert Field determined that in the last five years, 309 studies have been done in Canada
involving fire, and 50 of these involved forest fire smoke. Some 50 percent of fire research
at Canadian universities looked at fire mainly in an ecological context. In addition to fire
studies per se, relevant research areas include atmospheric chemistry modeling, remote
sensing and data assimilation and others. Funding sources include the Canadian Foundation
for Climate and Atmospheric Science and the Natural Sciences and Engineering Research
Council (NSERC). Although wildfire smoke has not been a major topic of university
research in Canada, there is considerable potential for future involvement in this area by
universities.
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1.4

Smoke Forecasting: A Valuable Tool for Health Risk Communication
Lisa Strosher, Environmental Health Advisor, Calgary Health Region

Lisa Strosher described a smoke event in Calgary in August 2003, which arose from a forest
fire in southeastern BC, and how the Calgary Health Region responded. She noted some of
the current challenges in dealing with poor air quality due to smoke. A new Poor Air
Quality Notification Protocol is now being developed collaboratively with Alberta
Environment and Capital Health in Edmonton, but this is still a reactive approach. A smoke
forecasting system would have many benefits, particularly the provision of earlier warnings
and advisories to reduce health risks. Ms. Strosher presented a number of specific needs that
health authorities would like to see addressed by a smoke forecasting system. She also
stressed the need for continued and improved communication among involved agencies.

1.5

Wildfire Management Needs
Cordy Tymstra, Supervisor, Wildfire Science Unit, Alberta Sustainable Resource
Development

Cordy Tymstra reviewed the history of major fire events in North America and Russia. He
noted the need for better understanding of the assumptions and limitations of the models,
better communications among agencies, clarification of roles and responsibilities, and the
need for multiple products from a smoke forecasting system.
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1.6

Panel Discussion: User Needs
Panelists:
Robert Field, PhD Studies, University of Toronto
David Schmidt, Prairie and Arctic Storm Prediction Centre, Environment Canada
Lisa Strosher, Calgary Health Region
Cordy Tymstra, Wildfire Science Unit, Alberta Sustainable Resource Development
Brian Wiens, Environment Canada
Discussion from the floor is highlighted in italics, with questions indicated by “Q” and
comments by “C”. Panel responses are in normal text. Speakers are identified where
possible.

Q: A Canada-US transboundary air quality agreement was signed in 1991, whereby each country
must give notice of significant new sources of emissions, including particulate matter, within
100 km of the border. How could this affect the need for a coordinated system of monitoring,
tracking, etc. between the US and Canada?
Brian Wiens: I’m not certain about the exact wording, but I would guess that forest fires and
transient emission sources were not what the agreement was intended to address. It’s probably
meant for power plants, industrial sources, and so on. But the point really is how to ensure
that this information gets passed across the border. There is already a pretty good transfer of
information, but it’s generally easier to get it from the United States to Canada than to go the
other way. Information sharing is needed and can be improved, and I’m not sure there are a lot
of formal agreements to make certain that happens.
David Schmidt: From an operations perspective, our office has a good dialogue with offices in the
United States. We share observations and information as required.

Q: Lisa said the Calgary Health Region (CHR) struggled to do a template for a health advisory.
Lisa, is there a desire from the health community to look at standardizing approaches and
what, if any, role do you see for Health Canada?
Lisa Strosher: I’m not sure about standardization across the country at this point. We want to first
get all the Regional Health Authorities (RHAs) in Alberta talking the same way and
responding to issues in a similar manner. They are independent but they have the same issues.
So first, the focus needs to be on getting provincial agencies working together. Health Canada
does have a role, particularly with respect to the Air Quality Health Index (AQHI).
Communicating health advisories is up to each RHA. But if and when we have an AQHI,
there will implicitly be agreement for everyone to use it, and that would be a good step. I
think it would be hard to get all Canadian health agencies “standardized” because of their
differing mandates.
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Q: How do you determine what distance to use in the forecast, how long the forecast will be for
and how is this determined?
David Schmidt: The process is based on real smoke data. We can look at situations for 12-24
hours. For the first part of the forecast period, we try to use as much real data as possible –
knowledge of the air mass, wind flow, etc. – and make a best guess based on the information
at hand. This often requires extrapolation. It is somewhat subjective, but we do the best we
can with data we have. We also try to ground truth the data and fill in as many gaps as we can;
for example, we may contact registered weather watchers in the affected area to find out what
they are actually experiencing.
C: In Winnipeg, we [forecasters] also supplement our data by calling people to see what they are
experiencing.

Q: Is visibility reported at ground level or higher? What is the impact for aircraft? Is there
differentiation?
David Schmidt: For public reports, it’s ground level. For aviation, we would look at the third
dimension and consider how the plume is evolving, estimate how high smoke is going, etc.
We also ask pilots for reports.
C: First a comment. We’ve mostly been looking at the big picture, but many health agencies,
including regional health authorities, are smaller scale with a focus on local issues and
effects. If the meteorological service issued an advisory, RHAs would want to be involved. The
important thing is that we need to figure out who needs to be involved to ensure that all the
pieces come together and the message is meaningful to the public.
Q: I do have some questions:
•
•

•
•

How are health effects considered in the decision to do or not do a prescribed burn?
How are smaller local fires addressed? For example, small local fire departments may
put out brush fires, so what is their role in terms of public health? Tools and models at the
federal level may not even come into play. What information is needed to manage and
respond to such events?
How do forecasting and measurement come together? I don’t know how often this occurs,
but what happens if they don’t agree?
We use PM2.5 as an indicator of smoke, but a lot of research over the last 10 years
suggests there may be an even smaller fraction – less than 0.1 micron in diameter. Mass
measured with PM2.5 may not even be representative. Are we looking at this issue?

Brian Wiens: Environment Canada meteorological advisories can be issued in ten minutes. Health
agencies may need to process the information more thoroughly and consider other aspects, so
the reaction time will be longer. To one of the other points, reporting what’s happening is
different from forecasting.
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David Schmidt: If measurements are not as forecast, an amendment to the forecast is issued as
soon as we have good accuracy.
C: Chris Stockdale: Smoke is one of the more controversial aspects of prescribed burns. We first
have to identify what the objectives of a particular prescribed burn are, then determine where
the smoke will go and if it will cause a problem for the burn. Then we determine if the
objectives of the burn outweigh the consequences – that is, the smoke problem may be better
than the consequence of not burning. It’s important to keep in mind that a lot of prescribed
burning is to reintroduce fire to a landscape. We are trying to prevent a much worse fire event
from occurring, so estimates need to consider what the probability of such an event is.
Comparing smoke from a prescribed burn to no fire is the wrong comparison; it should be
comparing the smoke from the prescribed burn to the smoke of the potentially larger wildfire.
Unfortunately, when wildfires do happen, no one will remember that a prescribed burn
prevented an even bigger fire. When we do prescribed burning, it is very difficult to predict
what the smoke impact will be and where; a burn in Jasper could affect Calgary, for example.
Brian Wiens: Another type of prescribed fire is agricultural burning. In 2002, a big agricultural
burn in Saskatchewan affected people in Regina. These fires can have significant local effects.
Agricultural burning is not as bad in Alberta as it is in Saskatchewan and Manitoba.
C: With agricultural burning, farmers have been known to burn other garbage, such as plastic
containers, in addition to biomass. Plastics can be very toxic when burned and this is another
health issue entirely.
C: British Columbia does agricultural burning too. On the Canada-wide Standard (CWS) scale,
impacts are likely minor but they can be serious on a local scale. Idaho has now banned
agricultural burning and it will be interesting to see how this affects Canada.
C: Agricultural burning can be a very important local air quality issue. As an example, Louisiana
has a large sugar cane industry, and burning is a big source of health complaints. In British
Columbia and Washington, local airsheds have had trouble due to agricultural burning. From
a health perspective, there is not really any difference in terms of the smoke components, but
agricultural burning does cause local problems. Agricultural regions tend not to have high
population density so this doesn’t get as much attention, but the overall duration of exposure
can be much longer.
C: With grass fires, there is a big difference in what a plume does and the energy released over
time. With grass fires, there is a quick and large release of energy but the plume doesn’t go as
high as with forest fires, so less smoke is lost to the upper atmosphere. Local impacts are also
affected by local winds so even small fires can have a big effect.
C: With respect to prescribed burns and public health, we need to improve communications flow.
Smoke from forest fires generally goes higher and further away than with agricultural burns.
We need to ensure that public health authorities know what’s happening. And there is
probably a need for better communication between provincial bodies, including Alberta
Environment and Alberta Sustainable Resource Development.
Lisa Strosher: We want to improve lines of communication among all affected agencies, which
will equip all of us to respond better. The goal is to better communicate risk to the public, and
anything that helps us do that would be good.
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C: With prescribed burns, the optimal wind for the burn may not be what you want for smoke
management; for example, you want the fire to go in particular way, but if smoke then blows
over a town or another populated area, it becomes a challenge.
C: Parks Canada supports prescribed burning and is familiar with the tradeoff of doing smaller
burns every year to avoid large events. Another tradeoff occurs with respect to health.
Prescribed burns take years to plan and the window for doing them is usually short. Parks
Canada can advise that a burn is being planned, indicate where it may go, and provide a lot
of advice and information generally, but the reality is that the burn might not happen. It’s a
little like crying wolf. Their main responsibility when burns are done is to ensure that the burn
objectives are achieved. Clearly work is needed to figure out who has to determine where
smoke is likely to go and what the impact will be.

Q: With some recent fires in BC, the media showed an attractive young woman rollerblading
through the smoke. My question is this: Is the media taking up the messages and correctly
communicating about health risks associated with smoke?
Lisa Strosher: CHR (Calgary Health Region) has a good working relationship with the media. I
think our message is pretty effective and the right message is going out. Our issues are
generally well reported and people are getting the information they need to take precautions.
Still, there are a lot of agencies involved and many things to consider.
Q: A lot of fires happen during the summer tourist season. Have you seen in the Calgary area any
concerns that tourists won’t come if the experience could be bad for their health? Has there
been any pressure from the tourist industry or government in terms of the messaging?
Lisa Strosher: I don’t have any experience with potentially bad tourism experiences affecting
decisions to issue an advisory. When we did the 2003 advisory, we did hear some concern
from different agencies; one example is occupational health and safety. Their point was that
we were telling people they should not engage in outdoor exercise, but what about those who
work outdoors? Occupational health and safety agencies provide services for this group of
people. However, agencies do have overlapping responsibilities, which can affect the
messaging, so it needs to be considered.
C: Kelowna has a different view now and wants to see prescribed burns. Last summer they did
experience smoke from the US, and a vineyard operator in Naramata said his grapes did not
get sunburned because of the smoke. In the Okanagan, there are diurnal variations in smoke
concentration. Levels are high in the morning and reduced in the afternoon due to ventilation.
But fires produce more smoke in the afternoon. I think we need to find out more about what’s
going on here. On another point, NOAA has done good work on smoke analysis and has good
information on where the smoke is. But there is a difference between smoke in the NOAA
analysis and what the concentrations are at the surface, which represents a big data gap.
Another observation is that a lot of smoke can be present with low horizontal visibility, but it
couldn’t be smelled. It appears that if smoke is more than several hours or days old, it doesn’t
seem to bother people as much, so my question is whether it’s as big a health concern under
these circumstances. In other words, if it’s coming from far away, does the health impact
change?

Smoke Forecasting Workshop Report
Page 15

Lisa Strosher: I’m not aware of any lessening of health effects of smoke from a distance. If PM is
elevated, we expect to see health effects. In 2003, we were told that the smoke observed in
Calgary was coming from a distance (BC fires), and the levels of fine PM in Calgary were
well above normal levels. People noted a lot of health effects when they called our health link
line. The media did report the death of one asthmatic girl during this time, but I am not aware
of the follow up on this mortality and if a cause was determined.
C: The literature says there is evidence of health impacts in communities close to the fire and in
those that are 500-1000 km downwind. What changes is that gaseous pollutants drop out over
distance so you don’t get the smell. For example, aldehyde levels are almost non-existent but
PM is still there. Fine PM composition will change with the vegetation being burned, but
maybe that doesn’t matter from a health perspective. In studies of wildland firefighters right
at the fire, we can see high exposure to gases, and PM is highly correlated to gases. I think we
are doing the right thing by simplifying what should be forecasted.

Q: Emissions also include mercury, PAHs and other compounds, and ozone from forest fires can
be very high too. Do we need to include other air pollutants or just PM in the information we
provide?
Brian Wiens: Ideally we would like to have information on the full suite of substances to predict
what’s happening. PM is probably the easiest to do, but in the long term we can’t make light
of gases.
Lisa Strosher: We want forecasts to include PM, but we are also interested in seeing how current
work will fit in with the Air Quality Health Index. And I am interested in the other substances
to see how they interact and what their overall impact on air quality will be.
Robert Field: Researchers are interested in looking at as many problems as possible. We are
running chemical models with 20 species as well as photochemical reactions. From a remote
sensing perspective, we know the composition of some species, and modeling will allow you
to estimate others. It would be interesting and challenging to capture as much as we can.
Brian Wiens: It is hard to capture near-fire smoke but research is ongoing to look at a wide variety
of chemical species.
Q: Robert noted several researchers who were interested in the smoke prediction area. Are they
waiting for someone to approach them?
Robert Field: Yes, I would say so. There are strong ties between universities and Environment
Canada. Academic interests are less operational, but I think university researchers would
welcome an approach. If the approach is driven from the user side, it would give a practical
application and direction to the work, which would likely make it more appealing.
C: It might also help if data could be made available.

Smoke Forecasting Workshop Report
Page 16

Q: Environment Canada forecasters need to respond quickly. How would the RHA feel if
Environment Canada issued an advisory first? These are usually done very early in the
morning to ensure media uptake. Would the CHR have wanted to be consulted first? I think
the issue is to avoid surprises for anyone.
Lisa Strosher: CHR does have 24-hour coverage, seven days a week; the Medical Officer of
Health or his/her designate is always on call. CHR must ensure they are ready to respond to
inquiries and be consistent internally in their agency. CHR is mostly interested in working
with agencies in advance, so that everyone is prepared to respond in the same manner during a
poor air quality event. We would not want to be caught off guard and we wouldn’t want to
surprise any other agency, so it’s best to have advance conversation. If we had a standard
process to follow, we could agree ahead of time about how to deal with these situations,
which makes for a faster response. As long as the communication goes out and there is
agreement on general messaging, sooner is better. This ensures people can be better prepared.
Brian Wiens: Forest fire smoke is a cross-jurisdictional issue. Environment Canada has many
jurisdictional challenges that vary from region to region and there are different ways to
approach them. In the Vancouver area, for example, advisories are issued jointly by
Environment Canada and the health agency. In other cases, the agencies can consult, but there
are a lot of details to work out to make it effective.
C: Agencies could have prepared advisories that everyone agrees to in advance, so these could be
issued without the last-minute flurry of activity.
Lisa Strosher: Most air quality episodes are from smoke events so the basic information probably
would always be pretty similar.
C: I’m not sure we want weather forecasters attached to health warnings. They issue a
meteorological advisory, then regional health authorities respond by saying these are the
potential impacts on health.
Brian Wiens: In other places, there is only one advisory, but it draws on the expertise and
identifies the roles of all agencies.
Lisa Strosher: I think we want to move away from each agency doing its own thing.
Brian Wiens: Different agencies have different mandates, and we don’t want to have three or four
different messages out to the public, so a new mode of cooperation may be needed.
C: It appears we do need standards, common language, and common messaging. Many agencies
are involved and there are different roles for each one at different times in an event. For
example, someone determines there is “x” amount of biomass in a fire, someone else says this
is where it will go, and then the health agency says these are the potential impacts.
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2 Session 2: Smoke Forecasting Tools and Frameworks
In this session, presenters described existing tools and frameworks for forecasting smoke and
responding to smoke events. The presentations were followed by a panel discussion.

2.1

Real-Time Response to Forest Fires and Smoke Events
Réal D’Amours, Senior R&D Meteorologist, Environmental Emergency Response Division
Canadian Meteorological Centre, Environment Canada

Réal D’Amours described the role of the Canadian Meteorological Centre’s Environmental
Emergency Response Division in supporting responses to forest fires and smoke events.
This group has remote sensing capacity, which is an important tool for detecting and
monitoring forest fires and for tracking smoke. Dispersion models have different capacities
for dealing with smoke and fire. He reviewed the application of the Canadian Emergency
Response Model (CANERM) to fires in 2002, and also described model simulations for
several fires in different parts of Canada and how they compared with satellite imagery.

2.2

Simulating and Forecasting the Effects of Fire Emissions on Air Quality
Véronique Bouchet, Chief, Air Quality Modeling Applications Group, Environment Canada

Véronique Bouchet reviewed activity to date to estimate forest fire emissions in boreal and
temperate vegetation fires. She described work done on high resolution Canadian wildfire
emissions and the tools used to calculate smoke emissions for forecasting purposes. She
also presented a case study based on the 2002 fires in Quebec that looked at the effect of
forest fire emissions on air quality. Different groups are investigating different approaches
to forecast the impact of forest fire emissions on air quality, and Dr. Bouchet’s presentation
concluded with a look at some real-time experiments in western Canada.

2.3

The BlueSky Smoke Modeling Framework
Sim Larkin, Climate Scientist, US Forest Service Pacific Northwest Research Station
AirFire Team

Sim Larkin presented an overview of the BlueSky smoke modeling framework. BlueSky is
actually a number of models linked together. The original idea in the early 1990s when the
project started was to look at cumulative impacts from multiple fires, but the product has
evolved to have many more applications. He described the lessons learned as BlueSky has
been used and modified. Major new upgrades are now underway with a new code base and
a more modular approach.

2.4

Framework Development of a Fire Smoke Plume Dispersion Modeling
System
Alex Schutte, Manager, Environment and Energy Division, Levelton Consultants, Ltd.

Alex Schutte described the project to improve smoke prediction capability, particularly
through modeling of fire smoke plume dispersion. The work focused on technical rather
than economic or ecological aspects. Alberta Environment commissioned the project but a
number of agencies were involved, with the aim of developing a guidance document to help
Smoke Forecasting Workshop Report
Page 18

in establishing a prediction system and identifying potential tools in the Canadian context.
The project considered the US BlueSky approach, current Canadian activity, and a wide
range of data elements and sources. Mr. Schutte noted that BlueSky could be applied to
Canadian situations.

2.5

Pilot Study: Willmore Fires
Alex Schutte, Manager, Environment and Energy Division, Levelton Consultants, Ltd.

This study, which was commissioned by Alberta Sustainable Resource Development,
looked at the application of the framework portrayed in Mr. Schutte’s previous presentation
to a particular fire in the Willmore area of Alberta. Mr. Schutte described the general
methodology, including the selection of a fire to model, and the application and ability of
various models to estimate emissions, determine land use and surface terrain, and predict
plumes. He also noted the gaps and issues that were identified through the pilot study.

2.6

Panel Discussion: Smoke Forecasting Tools and Frameworks
Panelists:
Véronique Bouchet, Air Quality Modeling Applications Group, Environment Canada
Réal D’Amours, Canadian Meteorological Centre, Environment Canada
Sim Larkin, US Forest Service Pacific Northwest Research Station AirFire Team
Alex Schutte, Environment and Energy Division, Levelton Consultants, Ltd.
Brian Stocks, B.J. Stocks Wildfire Investigations Ltd.

Q: When you initialized CALMET and Calpuff were you using meteorological observations?
Alex Schutte: Yes, but I would recommend that prognostic data (actual or forecast) be used in
these situations to more accurately predict concentrations.
Q: Have you ever done a sensitivity analysis on the models? Fire characteristics can be quite
variable and can affect the uncertainty of the output.
Sim Larkin: Yes, we have done sensitivity analyses, and some of my presentation came out of that
work. Although we don’t have comprehensive analysis, experience is building up to enable us
to say that fire information, the quality of this information, and fire growth projections are
huge sources of error. I think we can get a better handle on this. There is also a lot of
variability in fuel loading and fire consumption, which is even larger than the fire information
error. Even if we use the most advantageous models, we can’t make them match with surface
observations unless we correct for plume rise. That is the largest error, and it’s very hard to
pull these apart.
Alex Schutte: In terms of validation and comparison, the best validation is whether the predictions
come close to ambient monitors. There is not a robust analysis where we are using years of
data, but the evidence from inventories and ambient monitors does compare reasonably well
with some of these fires.
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Sim Larkin: The typical statistics where we want the model to match ground observations are the
kinds of things users will ask about. Yet these are the things users don’t really care about.
Nobody makes a decision based on this aspect. Users care, for example, if there will be a large
concentration of PM sometime today or tomorrow. There is a wide range of bounds on the
information that they are actually looking for, even though they don’t necessarily understand
it themselves.
Q: We’ve been modeling large fires in BC for 2003, and have had pretty good results. I don’t
understand why Canadians would invest years in inventing a home-grown system when it
seems it wouldn’t take a lot of effort to make Canadian modules for BlueSky. Then we could
all collaborate to help improve BlueSky and do the sensitivity analyses that are needed to
really understand what’s coming out of that framework.
Véronique Bouchet: We are looking at what BlueSky is doing. There is definitely a need to have a
Canadian home-grown component, but how that will materialize is a difficult question. None
of the solutions we’ve talked about today will be taken off the table soon.
Q: I’ve done some work with those involved with BlueSky, and one potential issue is data
incompatibility, especially fuel loading. Experts in Canada were pretty firm that the duff
algorithm and fuel hours couldn’t be translated, although Sue Ferguson said this had been
done for Alaska. Can one be translated to the other or can they both be modeled?
Sim Larkin: I don’t see this as a huge hurdle. The work happening with the new framework
rewrite doesn’t wed us to any specific fuel loading categories. We have tried to make this an
“amoeba.” If there is a different model to use, we can write for it and incorporate it. If there is
a different weather forecast model we want to use, we just need to translate a bit. I think by
working together, we can overcome these issues. There is enough variability on the US side
that adding one more shouldn’t be a problem.
Q: Is there a size cutoff for forest fires that can be modeled in BlueSky?
Sim Larkin: No. There are size cutoffs for reporting systems we have access to. Some don’t run
below a certain number of acres. But these are limitations of the data sources, not BlueSky.
Q: In conventional air quality modeling, the energy in forest fires is huge. Is there any
justification for separating thermodynamics and the plume of particles or can these be
blended?
Sim Larkin: That would be the way to go, but it’s hard enough to get the meteorology right, so I
don’t know too many people who would do this.
Brian Stocks: With many plumes in high energy forest fires, we get a lot of material locked in at
injection height, but a lot of other materials at lower altitudes. Can you separate in the model
to accommodate what goes in at the high energy end and what happens behind that; i.e.,
what’s coming off smouldering behind the fire?
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C: If we incorporate forest fires into the dynamics of the model, then we don’t need to inject
emissions into injection height.
Alex Schutte: We need to take into account that some “areas” will continue burning over time.
We wrote that tool to take fire progression into account. If we have a huge forest fire and a
small point source, the models can take care of plume rise, dispersion, etc., so we don’t have
to worry about injection heights. A recommendation to reconcile plume rise / injection heights
was made in the presentation.
Sim Larkin: We do make some separation between the active flaming portion and the smouldering
portion (e.g., there is more smouldering at night). I don’t think we are close to having a
system that can predict down-valley flows. The typical 4-km resolution of models is not the
best. We need to get several grid points away before we can know what was injected in. The
small or smouldering fire that is very localized is not what we are after.
Réal D’Amours: A long range forecast, in 5-10 year weather forecast models, will have a much
higher resolution and it will become necessary to model the dynamics of forest fires. I believe
this will be included. We are already running models at 2.5 km resolution and find it
necessary to model the effects of the energy input of large cities in the atmosphere. We are in
the process of implementing this. Modeling the dynamics of forest fires in meteorological
models will present interesting challenges, but it will happen.
Q: It’s been noted that activity of fires and their severity is increasing. Is this conclusion derived
from fire statistics or deduced from general circulation model results?
Brian Stocks: I was trying to indicate that if you look at the last 50 years in Canada you can see
increasing activity in terms of area burned and the number of fires. However, before 1970,
when we began to use satellite data, we didn’t have complete coverage. We are trying to
project what the impacts of climate change will be on fire in terms of area burned and number
of fires, and the work does suggest we are seeing more fire activity. With respect to lightning,
if there is more convective activity, we are likely to have more lightning and more fires, but
this is not built into the model. We are just taking today’s climate and building it into the
models; we are not dealing with increased human activity or more lightning. It is also hard to
tease out time series in data where the year-to-year variability is so great. But I think we will
see a lot more fires.
Q: How much has it cost to develop BlueSky and to do the revamp irrespective of the costs
associated with the other models?
Sim Larkin: The development been spread around, since BlueSky was always intended to be a
community model and not belong to anyone. But it’s never quite lived up to that intention,
since a lot of the development has been with AirFire. Over the last six or seven years
(including development and verification), AirFire has probably had about $4.5-million in
funding. There was another grant of $1.1-million, and the work done by the EPA on RAINS
was maybe $1.5 to $2-million. The national weather service also was involved. A ballpark
figure for everything is probably between $8- and $9-million.
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Q: Is there any estimate of the cost to date to develop the Canadian products?
Véronique Bouchet: I would estimate it might be equivalent to the salaries for two or three people
over five to six years.
Q: Regarding the use of Prometheus to do fire growth modeling, there are lots of islands and
skips, which it doesn’t create. Ignoring fuel consumption errors, what are the errors in
assuming the whole area burned rather than include these islands?
Alex Schutte: It will depend on the fuel types in the area, the amount of fuel consumed and the
time frame. The larger the fire and the longer it goes and the more resources are used to
suppress it, are all things that can probably introduce as many errors as the smaller factors.
The short answer is that we can’t say exactly. With these types of applications, we try to keep
things as simple and manageable as possible. The fuel consumption number is the one you’re
most concerned with and this gets translated to emissions.
Q: There has been talk of running Prometheus over the scale of the whole country. To do that, do
we need a simplified version?
Alex Schutte: I was happy to hear today about the dynamic emissions model. We will want to be
selective about when to use the fire growth model and keep it to larger situations.
C: In Canada we have a national forest inventory system so soon we will have information on
surface fuels. We also have information on pests and other factors. We are providing
information to the US too.
[At the time of publication, a low-resolution national fuel type map is in use by National
Resources Canada. Ed.]
Alex Schutte: It’s very encouraging to hear that BlueSky is being rewritten to be a more modular
approach. We can take and adapt many Canadian components and this could become a
module. Many opportunities could be explored to determine if they are viable.
Brian Stocks: Knowing the quality of data that went into fuel consumption models a few years
ago, I wonder if we should do a sensitivity analysis to see how much refinement is needed.
We might be close enough, and the data can serve the modeling community just fine. We are
trying to refine carbon systems for fire, but I am not sure how high a priority this is. Injection
height might be more important.
Sim Larkin: We are working with the EPA and others to do sensitivity analyses on the US
national emissions inventory to see what the aggregate numbers and regional numbers mean.
We hope to have it done by end of the year.
Q: My understanding is that BlueSky-RAINS is a Gaussian plume. Other models are chemicalbased. One requires more investment than the other. What are the relative advantages?
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Sim Larkin: I think the chemical approach is the way to go. The advantage of running Calpuff is
that we can do it for all these different fires, especially prescribed fires, and run it faster.
Forecasts done so far have produced one number, which can be used, for example, as “the
model says PM levels are 35, the US standard is 37, so we’re fine.” Calpuff can inform
whether we want to do more analysis. I think we will end up with both; one group of users can
look at the full chemical model and the other group can have more information from Calpuff.
Q: This discussion has been largely computer based. What is the role of the human in translating
and interpreting, and are we putting too much faith in modeling and computers?
Sim Larkin: Yes, I would say we are. Some individuals want to have an expert between BlueSky
and users to translate the output but, as yet, there is no way to pay for it. It’s hard to get funds
for things like this. We are finding that despite the complexity of weather models and the
amount of experience you need to understand them, we are now asking people to add on more
complex information and interpret it. The training required is enormous. It’s easy for people to
see and believe in a nice picture and not understand the complexity behind it. Having an
expert would help a lot.
Véronique Bouchet: We are a few years away from having an actual program, but I would say the
confidence depends on the level of information you are trying to extract from a computer
model. If the intent is to get information out in an emergency, there is enough confidence. If
it’s more related to the actual exposure of the person on the street, we do need to think
carefully about how to communicate that information as there is more uncertainty at this
stage.
Brian Stocks: Going forward, I would like to see more work on the links between forest fire
smoke and urban pollution. There has been a lot of interest in air quality, particularly in
southern Ontario and the greater Toronto area. I would argue that we are looking at a
changing climate, and more smoke will be moving to populated areas. We need a better
understanding of what happens when forest fire smoke and urban pollution combine. We are
vulnerable now and are likely to be more vulnerable in the future, and I would encourage
Environment Canada to look at this. On another matter, some days I think we are taking
limited data and maybe stretching it too far, but in reality we just don’t have the resources to
improve datasets.
Sim Larkin: One option is for everyone to do their own thing. Another idea discussed today has
been using BlueSky. I see two possibilities for BlueSky. One is that Canada is welcome to use
everything BlueSky has available. BlueSky can help set up a structure for use in Canada and
Canadian users could modify as needed. The other possibility is to help realize the idea of a
community model that would be built together. I think the second approach would be
preferable. There are enough issues for everybody to work on, and it would be good to take
lessons from one place and apply to other situations. The BlueSky team would be happy to
look for a compromise that works for everyone.
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3 Luncheon Presentations
3.1

Recent Trends and Future Uncertainties in Boreal Forest Fire Activity:
Emerging Smoke Transport Issues
Brian Stocks
President, B.J. Stocks Wildfire Investigations

Brian Stocks reviewed historical and current boreal fire statistics, noting that 5-20 million
hectares burn annually in Canada, Russia and Alaska with high variability from year to
year. He also looked at the characteristics of boreal fires and the potential impact of climate
change on these fires. Mr. Stocks described the new CFS/RFFA initiative with its emphasis
on expanding Russian forest fire management capability through collaboration and
cooperation. He summarized emerging boreal fire smoke issues, including implications for
smoke transport, with reference to a number of examples. He looked at the changing
context of Canadian fire management, highlighting various issues and challenges, and
describing the approach taken in the new Canadian Wildland Fire Strategy.

3.2

Firesmoke Health Effects and Mitigation Measures
Michael Brauer
Professor and Director of the School of Occupational and Environmental Hygiene,
University of British Columbia

Michael Brauer reviewed the characteristics of smoke that make it a significant health issue,
focusing on the particulate matter component in fires in Asia, Australia and North America
and its health impacts. He also noted other mechanisms for exposure to firesmoke. He then
described a range of measures for mitigating the health impacts of smoke, and provided
assessments of the effectiveness of some of these measures. Because of the significance of
particulate matter to health and an increase in the population susceptible to wildfire smoke,
smoke forecasts should focus on PM.

As noted on page 4, selected presentations including the keynote addresses are available on CD.
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4 Working Group Sessions: Smoke Forecasting in Canada
Delegates spent one morning of the workshop in small groups that focused on four key topics:
• Fire Characteristics
• Meteorology and Plume Dispersion
• Overall Forecast System
• User Output Requirements
Workshop organizers provided each working group with a list of questions and ideas they could
use to launch their discussion. These were supplemented by questions generated in response to
presentations on the first day of the workshop. The list of questions is shown below for each
working group, along with a report that summarizes their discussion.

4.1

Fire Characteristics Working Group

Questions and ideas for discussion
• How to use satellite data?
• How to provide information to others on potential impacts of fires burning?
• Exchange of fire information between agencies is not always consistent
• Enhancement of data gathering network – fire, weather and air quality – especially in and
near the mountains
• How do we operationally model fire growth, consumption and emissions?
• How do we provide fire data quickly in real time?
• Common land use categories. Are they compatible with BlueSky? If not, how much work
is needed to convert them?
• Fire indices? Do they need to be converted to a BlueSky-compatible format?
• Additional observation needs at fires?
• What burns, how fast and what does it release?
• Role of academia?
• Who does what?
• Volunteer your own or other agencies for duties you think they should handle
• Should we bypass collecting ground-based data and go solely with satellite based inputs?

Working Group Report
Using Satellite Data
Remote sensing data from satellites such as MODIS and GOES can detect smoke and fire points
and can be used to make smoke forecasting predictions. MODIS is useful for larger fires but is
less effective with smaller ones, and may yield false positives or not pick them up at all. However,
data from observed events that MODIS missed can be added to the model. GOES and NOAA can
help determine the trajectory of larger plumes, but GOES has limited, sometimes distorted,
resolution in northern regions. GOES does provide information every 30 minutes, so the model
can be corrected in the process.
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Emissions
Most of the work on emissions has been done by sampling close to fires, with less work on how
smoke chemistry and composition change downwind. However, questions on smoke chemistry at
various distances downstream from fires arise when smoke affects both communities and large
urban centres, and these processes are not well understood.
Fire Reporting
Across the country, each fire management agency keeps a record on each fire from the moment it
is detected, but it is important that the modeling and fire communities be better connected. If the
fire is in an area that is not heavily monitored, there may be no detailed information, and remote
sensing data could be more useful than relying only on observations.
Interoperability
The two main players are the forestry sector and Environment Canada, with the former providing
forest fire information and the latter providing smoke modeling capabilities. Provincial and
territorial agencies could independently submit data to a central fire database where it would be
used in a “combined” prediction model. At the end of each day, fire agencies predict what to
expect for the next day; this information could be provided to the modelers as well as linking it in
real time to Environment Canada. Questions to consider with respect to fire data submission
include:
• What deadlines must be met?
• What about urgent situations where data needs to be submitted immediately into a model?
• What criteria must the submitted data meet, and what criteria must be met for the data to
be used in the smoke forecast model?
Timeliness of Providing Information
With volcanoes, several plume forecasts are done for different eruption times, so when the actual
eruption happens, a prediction already exists. Consideration should be given to doing this for
anticipated major fire events. Providing fire data quickly in real time is a challenge, since there are
limits on the arrival of satellite data. More frequent reporting is possible if a lower resolution can
be accepted, and local input of small fires is essential to the model’s success. Better sharing and
coordination of information, particularly at the local level, is needed.
Use of Models
Predicted fire starts for the next day could be inserted into air quality models for early predictions.
Real-time assimilation into models might also be considered, but there are logistical issues, and
this large injection of smoke could “shock” the chemistry in the model. This difficulty could be
overcome by not using chemistry, and basing the model more on particles. The capacity to use
models in this way already exists, and does not require highly detailed fire information, but data
receiving and processing is not automated.
Modeling fire growth in detail (at high resolution) is the most time-consuming factor of GEM
modeling, while the resolution of MODIS data, particularly along fire perimeters, is often
insufficient. There is not enough detail on terrain data to enable detailed modeling, but one
solution could be to access more detailed terrain data for the region of interest. Input at the
regional or provincial level could help address this situation, with the result that fire growth and
behaviour could be better predicted. With a user interface, those planning prescribed burns could
input variables such as size, fuel, class, etc. and check if the area is applicable for such burns.
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Combustion and Health Effects
We know what emissions arise from both flaming and smouldering fires but not what happens to
smoke as it moves away from the source. Also, prediction models may not accurately predict how
long pollutants will remain in an area. To address concerns about the impacts of smoke chemistry
on health, easily accessible websites would enable the public to acquire reliable health-related
information about forest fires. One such website is www.firesmoke.ubc.ca. As well, ground crews
could be given portable PM monitors to take onsite readings of air quality. Improving air quality
measurement and predictive capacity could also help avoid unnecessary evacuations by small
municipalities.
For Consideration
Fire organizations can provide useful information to modelers, on which the next day’s fire
potential could be predicted (numbers, location, growth potential, intensity, injection heights,
etc.). Models don’t require the detailed fire behaviour data that is required for fire suppression.
However, there is not universal capability across the country, as some provinces can provide this
information more easily than others. It could be useful to have a “one-stop shop” where modelers
can get the information they need. There could be a role for CIFFC in this, or a new organization
could be established as part of the smoke forecasting system.
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4.2

Meteorology and Plume Dispersion Working Group

Questions and ideas for discussion
• How to use satellite data?
• Links to volcanic ash?
• No visibility forecast tools for local and long distance fires
• NOAA smoke analysis is useful. Should Canada support this?
• Can we develop better models to predict valley air quality from smoke aloft?
• Plume height studies need to be done
• How could CMC take part in a community model? Can the tools they are working on be
made operational?
• Where does the smoke go?
• How does it dilute or disperse?
• What is the chemistry that takes place?
• What models should be used?
• Can we use ensembles?
• Role of academia?
• Who does what?
• Volunteer your own or other agencies for duties you think they should handle

Working Group Report
What is needed?

A discussion of needs resulted in the identification of some specific tools that would be helpful in
smoke forecast work:
• Operational tools for public and aviation visibility related to both local and distant fires;
24-hour visibility forecasts, possibly at the community level, would be valuable.
• The ability to describe a plume in three-dimensions (upper level smoke, but none at the
surface for example).
• On-demand smoke forecasting tool.
• Access to qualitative descriptions of the location and severity of smoke (e.g., index, class,
probability of smoke).
• An hour-by-hour forecast for burn managers to help them decide whether a planned
prescribed burn should proceed or not.
• A gaming tool so that different scenarios can be run to look at smoke consequences for
planned burns.
• More emissions information (e.g., PM), vertical extent and partitioning at different levels,
and time and space changes in the smoke in order to develop fire-specific models for
input to air quality models.
Existing Tools and Data
Currently satellite data, observer reports, and forecast meteorology are used to predict smokeimpacted areas in the short term. Various models exist to capture different scales of transport and
dispersion; these include GEM (15km), GEM-MACH, CHRONOS, GEM-LAM (2.5km), CMAQ,
CALPUFF (200m) and HYSPLIT. However, there are some issues with respect to run times, in
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that the fire may be well underway before information about it can be input, or the cycles in run
times mean that changes in a fire are not accounted for. Potential solutions could be to run a grid
of fire locations and show forecast trajectories, or just run it in specific regions to reduce the time
required. Ensemble runs are better in theory and are available from MSC, UBC, and WSU
(Airpact) for meteorology. Although concentrations are important, trajectories are a good start.
Local wind conditions are also important, especially in complex topography, and appropriate
models are needed that take this into account (such as Windwizard). Planetary boundary layer
schemes for meteorological models were viewed as needing improvement, however models have
limitations; they are used to help make informed decisions, but humans are needed to ensure that
additional information is also incorporated into the decision process. Satellite data is useful for
fire location identification (MODIS) and extent of smoke plume. The use of trajectories (as is
done for volcanic ash) could be useful for wildfires and should be considered. As well there is the
NOAA fire detection and smoke forecast system that could be used and expanded on.
Gaps (Observations and Tools) and Gap Bridging
Gaps remain in datasets and general information, and data sharing among partners is a key to
filling those gaps. In particular, more interaction between meteorologists and those involved with
fire activities is needed. There is a lack of observational data (upper air data especially) as well as
air quality measurements and visibility observations. This results in uncertainty in both forecasts
and identifying actual smoke-impacted areas. Further, the outputs from fire models are not set up
for seamless input to air quality models. Simple approaches could be used to link fuel types to
emissions, and looking at different fire behaviour (front or flank, for example) can help with
understanding smoke rise and injection levels. Burn managers need onsite meteorological data
and a dispersion modeling tool; such tools have been developed for gas flaring situations and
could potentially be adapted for forecast systems.
Concluding Statements
In the short term, enhancing communications and sharing knowledge are good first steps.
Additional training should be considered for users in particular areas such as air quality, smoke
forecasting and behaviour, and tools usage. Overall, making existing models operational would
help move things forward. The tools exist; they just need to be linked into such a forecast system.
Academic institutions may be able to help by undertaking further analysis of existing data (e.g.,
SPEM dataset), or doing additional work on air quality prediction and modeling. In any event,
research needs to be linked to the need for operational tools.

Steve Sakiyama reports on the discussion by the
Meteorology and Plume Dispersion Working Group
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4.3

Overall Forecast System Working Group

Questions and ideas for discussion
• Join BlueSky
• Homegrown vs. BlueSky
• Links to volcanic ash forecasting
• Goal of system
• Nature of system
• Finances
• Does there need to be an overall coordinating authority?
• How should overall coordination happen?
• Do we use the community model?
• Do we go to consultants to actually do the work?
• Where does the data go?
• Where is the data stored?
• How do we make a system operational? Who champions it to the various directors,
managers and/or funders?
• Take advantage of different strengths
• Weakness of data sharing in Canada
• Pacific and Yukon Region of EC has collaborated successfully with AIRPACT, NW
Modeling Consortium, and Washington State University
• Balance need for health vs. burning for ecological or other causes
• Fire info exchange between agencies is challenging – need a common system
• Enhancement of data gathering network – fire, met and air quality, especially in and near
the mountains
• Standard database of fire locations, characteristics, etc.
• For forecasting, everything must be done in real time. All models can only take a few
hours to run.
• Who runs what? (processing, archiving, verification)
• Role of academia
• Post-event studies
• Data quality control
• List the pros and cons of each framework
• What can be done short term? Where should we be 5 years from now?
• What is consistent across agencies/nations, what needs to be "translated"
• How is information distributed?
• Volunteer your own or other agencies for duties you think they should handle
• Suggestions on obtaining resources to move forward
• Barriers to moving forward and how we get rid of those barriers
• Priority of this issue relative to other forecasting and public health concerns
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Working Group Report
This group focused on the overall forecasting system, considering what type of framework could
be adopted and how it could be structured, operated and funded.

Framework Structure
The US has a forecast approach (air quality, chemistry, transboundary) and an operational fire
management approach.
Canada would likely want a “one atmosphere” approach that would deal with an overall forecast
component. An overall forecast component would be able to deal with transboundary and longrange transport of smoke. Such a system could eventually be led by Environment Canada or the
Canadian Forest Service for the entire country, with nationally consistent products. The goal
would be to also develop tools for use at the local and regional levels, with the products available
to everyone. Until that stage is reached, BlueSky could be adapted for Canadian use by
developing one or more modular components. Regions will have different needs and resources, so
in the short term, regions may need to rely on Environment Canada for forecasts, or have work
done under contract with universities or consultants. In the long term, operational management
could be dealt with by regional systems to suit their needs. This is similar to the US BlueSky
system, and the modular approach to BlueSky would lend itself to be adapted to the Canadian
context. There are essentially two main options:
• converting existing data to the BlueSky system and adopting that system
• recoding BlueSky to adapt it to Canadian data and date formats.
Below are key factors to be considered in choosing a framework.
Data
•
•

Data flow and access to data and information. Agreements among different agencies and
different orders of government will be needed to ensure data and information sharing,
cooperation and coordination. Universal, common access is needed.
Data sources and formats. Data requirements will depend on the system chosen, but a
concern is that there may be too many different datasets and sources. US agencies must
undertake large conversion efforts to get data into a common format.

Funding
BlueSky can be broken down into main functions, and there is generally an agency that
champions and supports each one separately; these functions are: input (fire data), calculation
(modeling), visualization tools, and archiving.
Funding for the system would likely need to involve numerous agencies, possibly with a multiyear commitment. An independent body may be needed to oversee and coordinate the
development and ongoing management. Questions also remain about how to fund different
components of the work (operations, forecasting, research, development, etc.) and possibly the
body itself. Potential mechanisms for funding and/or steering the project include the National Fire
Strategy, the Canadian Council of Ministers of the Environment (CCME), Canadian Council of
Forest Ministers (CCFM) and the Canadian Space Agency (for remote sensing work). The US
could potentially be approached for funds related to their need for Canadian data.
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Next Steps
Several steps could be taken to move ahead with a forecast system, starting with the “low-hanging
fruit”; for example, MODIS data is available now. As well, existing datasets could be
consolidated, as long as agreements are not required, and new common datasets developed if
needed. There may be roles for Environment Canada and/or CIFFC now or in the future.
Short Term and Long Term Actions and Goals
It could easily take a couple of years to get a system in place, but some things could be done in the
short term. Potential short-term actions include:
• Prepare draft agreements for funding requests, including materials that demonstrate the
benefits and advantages to potential funders and others.
• Identify a person to raise/promote the profile and need for coordination and cooperation.
• Get a national forecast up and running.
• Pilot an approach in one or two regions to demonstrate the benefits and value and to
secure commitment.
Potential longer-term goals include:
• North American coverage
• A modular system to offer flexibility and adaptability
• A fail-safe system
• Coverage on a 24-hour a day, 7 days a week basis.
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4.4

User Output Products and Requirements Working Group

Questions and ideas for discussion
• What type of output? Web-based? On request? Historical data and forecasts available?
Academic needs for data
• Agricultural burn needs
• Missing agencies from workshop – Health Canada, Agriculture Canada, municipalities
• Each health agency wants to keep control – Environment Canada can change their part of
the advisory and use static content from the health regions
• Who does what?
• How does fire management influence health (“Let it burn” vs. health impact)
• How to appropriately apply observations of values to decisions – representativeness
• How to address impact of smoke from burning pine beetle ravaged trees
• For decision makers, is personal consultation needed? A graph of expected smoke
duration and concentration for a region for the next two days? A simple text-based
forecast? Should the assistance be online at all times? Generated only when it is needed?
Recommendations or just numbers? How do we distinguish between public safety and
nuisance?
• What are the forecaster training needs?
• What are the questions that the public/decision makers require answers to? Within what
time frame?
• Volunteer your own or other agencies for duties you think they should handle
• How do attendees stay connected and involved with this topic?
• Role of users (not the techno geeks) in the follow-on steps toward making a system
operational?
• Do we need another workshop?
• Long term vision for the information we would like to see available to the public

Working Group Report
In addition to those who attended the workshop, other user groups include municipalities,
Agriculture Canada, Health Canada, provincial health departments and agencies, and emergency
response organizations. As well, certain kinds of historical data, such as emissions inventories,
temporal information and air quality data are useful for academic purposes as well as CWS
assessments.

Data and Forecasting Needs
Smoke forecasts are used for, among other things, health advisories. In this case, information is
needed to respond in a timely and user-friendly manner to issue advisories when needed and to
answer questions from the public. The ideal would be to provide 24-72 hours’ notice of smoke
events with daily updates on the expected duration as well as forecast concentrations of PM2.5 and
ozone, and the Air Quality Health Index. Information (AQHI) on the fire would also be desirable
(location, type or source, and meteorological information).
Although a forecasting system may be in place, ambient monitoring could be lacking. Because
there is so much variability from fire to fire, forecast information needs to be validated against
actual monitoring data, and the models adjusted as needed. Mobile monitoring could fill gaps in
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data collection through strategic positioning of monitors and a system for ensuring timely
response.
Data related to prescribed burns (including agricultural burning) and wildfires cannot be analyzed
on the same system because of differences in timing, spatial information, and the more localized
nature of prescribed burns. It was noted that future burns related to pine beetle management
should be treated the same as any other prescribed burn. For agricultural burns, more information
is needed than just the ventilation index. For example, BC’s ClearSky system takes into account
emissions estimates, location, size, and workload issues.
Any smoke forecasting framework would need to consider scale and resolution, since information
needs will vary. For example, locations with high potential impact or large populations may
require higher resolution. It would also be useful to have forecasts that include the specific AQHI
for smaller towns, not just large urban centres. Treatment of large and small smoke events is not
the same, and guidance may be needed as to when a small event becomes a large event and how it
is then handled. The cumulative effect of small events also needs to be considered. Could
different scale events be accommodated using a tiered protocol within one framework?
Timely dissemination of consistent data is an important part of the process, since the data are used
in messaging, warnings and compilation of various indices. Data distribution can be done through
the Internet, automated email notification to specific individuals, and the media. The use of
graphics and maps can enhance the messaging and uptake of information.
Decision Making
Decision-making needs will vary by province, according to who makes the decisions and who
regulates in each jurisdiction. A multi-layered system that includes both a communication stage
and an evaluation stage is needed. The following would also help to improve the decision-making
process with respect to smoke forecasting:
• Better understanding of the internal protocols of the involved agencies, as well as the
linkages between agencies.
• A feedback loop to address issues such as the cumulative effect of multiple burns.
• Adequate information to prevent “knee-jerk” reactions.
• A good understanding of the tradeoffs involved, including the use of economics to
evaluate the range of effects (health impacts, timber lost, return on investment, etc.)
Education
Because burns and wildfires are relatively infrequent, education about such events will help
people to be prepared and to better understand the information provided during an event. People
get air quality information from Environment Canada, television weather broadcasts, and other
sources, all of which needs to be interpreted. Those who are involved in burns also need to ensure
their knowledge is up-to-date and educate themselves about the relevant issues (e.g., if there is a
high ventilation index, what are the impacts if all burns proceed?).
Next Steps
For those who attended the workshop, it would be good to receive updates on progress in
developing a smoke forecasting system. As opportunities arise, delegates may also want to
participate in BlueSky meetings. If another workshop is planned, data users should be involved in
its planning and in developing future tools and protocols.
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A long-term goal would be for smoke forecasting information to be positioned as prominently as
air quality information, and for public awareness programs to be developed and delivered when
the smoke forecasting system is announced.

5 Concluding Panel Discussion
Panelists:
Lawrence Cheng, Alberta Environment
Ken Kirkwood, Environment Canada
Eric Meyer, BC Forest Service
Steve Sakiyama, BC Ministry of Environment
Alex Schutte, Levelton Consultants, Ltd.
Brian Stocks, B.J. Stocks Wildfire Investigations
Cordy Tymstra, Alberta Sustainable Resource Development
Kevin Warren, Parkland Airshed Management Zone
This concluding panel discussion involving speakers and workshop facilitators was an opportunity
for participants to raise any lingering questions and for panellists and participants to suggest ways
for moving ahead on a smoke forecasting framework.
Q: With respect to decision making, if you had perfect information on smoke and the fire, how
would that affect your fire management decision? Would you smoke out a big city or burn out
a small town? Would it affect which fire to fight, and how hard it was fought?
Eric Meyer: BC is very similar [to Alberta] and our priority structure is the same. When we
consider fighting a fire or using fire to fight it, we have to balance what effects the
downstream smoke would have. But for a fire so large that you need to add more fire to fight
it, then the additional smoke would probably disappear in the total column and be
insignificant in the long term.
C: In Ontario, we’ve had some situations where we’ve doubled the area of the wildfire, and
steered it into a lake to put it out. But this does increase the smoke. We are getting more calls
from many different agencies in Ontario and outside the province because smoke is affecting
them. The question is whether we burn a lot more to stop a major fire or get resources to fight
it on the ground. I could see there being some impact regarding the use of suppression
strategies.
Brian Stocks: We would not have a huge impact on suppression whether they were going to
smoke in an area or not. Most efforts are aimed at trying to control fires, and we won’t likely
spend money to go into an extensive protection zone even if we know it will smoke out a big
area. We have to be aware that smoke is a growing issue in communities and our ability to do
something about it is somewhat constrained. The problem won’t get better; we need to
educate the public, find out more about the issue and do better forecasting, but we can’t
eliminate the problem. It would be good to look at the impacts of urban smog and smoke and
what it means. This is also a research issue. We need to acknowledge what we can and cannot
do; a lot of it is public awareness.
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Eric Meyer: If climate change predictions occur, we’ll have more and larger fires. This will limit
our effectiveness at reducing the size and there will be more smoke and nothing we can do.
We will need to be able to predict far enough ahead that protective measures can be taken.
C: We need to think about how to really get this moving and how to get political support. The
Canadian Wildland Fire Strategy needed the Canadian Council of Forest Ministers (CCFM)
to endorse and support it. It might be useful to have the Canadian Council of Ministers of the
Environment (CCME) meet with CCFM and make this a focus for discussion: here’s where
we’re at, what do we need, what is the real cost of not having a smoke forecast system?
Health should also be a key driver, and some work has been done on health impacts and the
number of evacuations.
Brian Stocks: The Filmon Report on the 2003 BC Fires recommended more burning near
communities to prevent fuel build-up. What is the public perception and how is the BC Forest
Service responding to this?
Eric Meyer: We are looking at applying more fire as fuel mitigation. Some communities have said
they don’t want fire for this purpose and they will look at other solutions. If they are willing to
accept the costs for mechanical removal of fuel, that’s their choice. Others are willing to use
fire and can accept the smoke as long as care is taken. They get a small smoke event in
exchange for a much bigger fire that could be a bigger threat, so there is always a tradeoff. It
looks like we will be increasing the amount of fire we use. Regarding regulation, we don’t
specifically regulate the use of burns. We require burn plans for natural resource burning
(slash, large scale underburns, etc.), and we also collect reference numbers so we know what
type of burning is occurring; e.g., agricultural and land clearing burning. BC Environment
decides if burning goes ahead or not based on venting conditions.
C: With retirements and staff changes in BC, a lot of expertise is gone. We are now developing a
prescribed fire certificate program so staff can be trained to the right level of complexity for
the burn (three levels). Following certification, staff will still need to get experience.
Al Pankratz: One model proposed for moving ahead on smoke forecasting involved Environment
Canada and the Canadian Forest Service taking the lead with provinces contributing. To Ken,
based on your experience, do you have any insights about how to best interact with the
provinces and other departments?
Ken Kirkwood: There are a couple of opportunities. The Border Air Quality Forecast Program
sunsets next month, and the plan is to fund it again. It is likely that some funds could be put
towards developing a mechanism for integrating smoke into forecasting. The other
opportunity is development of new client services, and the forestry and agriculture sectors
may be a high priority. There are funds, grants, and contributions that can be distributed to
provinces and universities.
Al Pankratz: We need to determine how to take advantage of the workshop and keep up the
energy. We might need one person to take this and move it along on a full-time dedicated
basis. We could use CCFM or CCME but there are many layers of bureaucracy to contend
with if we use that approach. Perhaps funds could be allocated to adapt and use BlueSky in
Canada in the interim. Do you have any advice on how to get something operational in a year
or so?
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Ken Kirkwood: I don’t think there will be direct investments in the operational development
process. The way the Meteorological Service is organized, funds are likely to be directed to
natural resources and agriculture, and involvement could occur in this way.
Steve Sakiyama: I think a number of tools could be adapted. We could incorporate some features
for a basic system and forget about the output and visualization for now; just do what we need
to do to get a bare bones system in place. The big block of tools is there now and the details
may need to be sorted out. But we still need someone to drive it. And I would also like to see
a lead person on the forest side and on the fire emissions side that could provide information
in those areas.
C: The Forest Strategy did have a small core team that led the work with support from the
provinces. CCFM provided the political support. I see the need for a core team maybe with
one leader.
Brian Stocks: With respect to funding, I asked at one point if funding for research to look at
smoke episodes and communities could be funded under the Canadian Wildland Fire Strategy
(CWFS) and the answer was “yes.” Surveys have been done, looking at future science needs
under the strategy. The CFS has lost some research capacity due to downsizing, but the CWFS
notes that if we are going to do a better job of managing fire we need to upgrade the science
and technology program and reassess research priorities. With limited resources, research will
need to focus more on priorities, which may turn out to be things like community protection,
climate change/disturbance impacts, and so on. This is an opportunity to put forward
proposals for specific research, and I’m hearing that smoke management would be seriously
looked at. But the CWFS needs to get funded first.
Marcus Kellerhals: Robert talked about NSERC strategic project grants and opportunities for
government to partner with universities. Would such partnerships be a way to move this work
ahead and, if so, what areas should be pursued?
C: It was suggested that fire research science and technology needs to be revitalized. Given all
the retirements that are looming across the federal government, it is likely that going to
academia will be the only way to get the research done.
Robert Field: I would agree with that assessment [that universities are market-driven and will go
where the money is]. The interest of university researchers in working on a particular topic
can also be relatively short, depending on what the market signals are. As well, they may not
want to lead a grant application for an applied area, but if the funds are available and there are
interesting problems, partnerships can be established.
Brian Stocks: Federal departments have established research scientists at Canadian universities.
They may have a cross-appointment to do some teaching and interact with the academic
community. This then enables access to NSERC funds.
Marcus Kellerhals: A report from this workshop will be prepared and the organizing committee
would like to hear any ideas for further products and other needs (e.g., another workshop).
Brian Wiens: I suggest that we need tools to be able to:
• Identify where fires are,
• Determine roughly what’s coming out of the fires and how this changes with time (most
of this information already exists, we just need to put it together), and
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• Predict where the smoke will go.
If we get this together, we will have a way to handle forest fire smoke.
Alex Schutte: The tools and data already exist. To go forward, we need to scope out on paper the
sources of the information and take all the tools and data to see how they could be merged into
a common system, whether that’s BlueSky or something else.
Steve Sakiyama: Such a scoping plan would be the starting point for the discussion and would
ensure that everyone is on the same page. We start with what’s available now, and then look
at a long-term plan.
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6 Conclusions
The workshop confirmed the need and desire for a national smoke forecasting framework that is
flexible and adaptable enough for use at the local and regional levels. Participants were of the
view that Canada has most of the tools needed to develop and implement a smoke forecasting
system and associated products, but the support and required resources are lacking. The links
between air quality, climate change and fire are expected to become even more important, and
further work is needed to better understand these relationships and their implications. More work
is also needed to consolidate datasets and better link the tools that already exist. As well, federal
and provincial agencies need to improve communication, share their data and coordinate
resources to avoid fragmentation and duplication.
There was considerable interest in expanding the US BlueSky model to Alberta and British
Columbia on a pilot basis, and this could probably be done with existing resources. Participants
also saw the need for an oversight agency to coordinate development and implementation of a
national smoke forecasting system, while recognizing the ongoing need for interagency
cooperation. Other sectors that might be interested in smoke forecasting (e.g., agriculture, health,
emergency response, municipalities) should also be involved as the system is developed and
further input is sought.
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Appendix A: Smoke Forecasting Workshop 2007 Agenda
Tuesday, February 20, 2007
8:00-9:00

Registration

8:00-9:00

Coffee Service

Session 1:

User Needs as they pertain to Smoke Forecasting

Chair:

Brian Wiens, Air Quality Scientist
Environment Canada

9:00-9:10

Welcome
Tim Goos, Director
Weather and Environmental Operations, Prairie and Northern region
Environment Canada

9:10-9:20

Review of Workshop Objectives – Why are we here?
Brian Wiens

9:20-9:35

Public and Aviation Forecasting Needs
David Schmidt, Program Supervisor - Edmonton Operations
Prairie and Arctic Storm Prediction Centre
Environment Canada

9:35-9:50

Air Quality Forecasting Needs
Brian Wiens

9:50-10:05

Academic Community Needs
Robert Field, PhD studies
University of Toronto

10:05-10:20

Refreshment Break

10:20-10:40

Health Needs
Lisa Strosher, Environmental Health Advisor
Calgary Health Region

10:40-11:10

Wildfire Management Needs
Cordy Tymstra, Supervisor, Wildfire Science Unit
Alberta Sustainable Resource Development

11:10-12:00

User Needs Panel Discussion with attendees and all speakers in Session 1
Facilitator: Brian Wiens
Panel: David Schmidt, Lisa Strosher, Cordy Tymstra, Robert Field

_________________________________________________________________________
12:00-13:30

Luncheon Speaker
Brian Stocks, President
B.J. Stocks Wildfire Investigations
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_________________________________________________________________________
Session 2:

Smoke Forecasting Tools and Frameworks

Chair:

Brian Wiens

13:30-13:45

Real Time Response to Forest Fires / Smoke Events
Réal D’Amours, Senior R&D Meteorologist
Environmental Emergency Response Division
Canadian Meteorological Centre
Environment Canada

13:45-14:10

Simulating and Forecasting the Effects of Fire Emissions on Air Quality
Véronique Bouchet, Chief, Air Quality Modeling Applications Group
Environment Canada

14:10-14:55

BlueSky
Sim Larkin, Climate Scientist
U.S. Forest Service Pacific Northwest Research Station AirFire Team

14:55-15:25

AENV Smoke Forecasting Framework
Alex Schutte, Manager
Environment and Energy Division, Levelton Consultants, Ltd.

15:25-15:40

Refreshment Break

15:40-16:10

Willmore Fire Pilot Study
Alex Schutte

16:10-17:00

Tools and Frameworks Panel Discussion with attendees and all speakers in Session 2
Facilitator: Brian Wiens
Panel: Brian Stocks, Réal D’Amours, Véronique Bouchet, Sim Larkin, Alex Schutte
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Wednesday, February 21, 2007
8:30-9:00

Coffee Service

Session 3:

Workgroups and Discussions: Smoke Forecasting in Canada

Chair:

Markus Kellerhals
Head, Air Quality Science Unit, Prairie and Northern region
Environment Canada

9:00-9:15

Summary of Day 1; Instructions for Workgroup Participation
Markus Kellerhals

9:15-10:30

Workgroups – Round 1
Fire Characteristics: Tomison Room
Facilitator: Brian Stocks
Meteorology and Plume Dispersion: Tomison Room
Facilitator: Steve Sakiyama
Overall Forecast System: Angus Shaw Room
Facilitator: Alex Schutte
User Output Requirements: Angus Shaw Room
Facilitator: Kevin Warren

10:30-10:45

Refreshment Break

10:45-12:00

Workgroups – Round 2
Fire Characteristics: Tomison Room
Meteorology and Plume Dispersion: Tomison Room
Overall Forecast System: Angus Shaw Room
User Output Requirements: Angus Shaw Room

_________________________________________________________________________
12:00-13:30

Luncheon Speaker
Michael Brauer
Professor/Director of the School of Occupational and Environmental Hygiene
University of British Columbia
_________________________________________________________________________
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Session 3 (continued): Workgroups and Discussions: Smoke Forecasting in Canada
Chair:

Markus Kellerhals

13:30-13:45

Report from Fire Characteristics Working Group

13:45-14:00

Report from Meteorology and Plume Dispersion Working Group

14:00-14:15

Report from Overall Forecast System Working Group

14:15-14:30

Report from User Output Requirements Working Group

14:30-14:45

Refreshment Break

14:45-16:30

Panel discussion with attendees and all Day 2 Speakers/Facilitators
Facilitator: Markus Kellerhals
Panel: Brian Stocks, Lawrence Cheng, Ken Kirkwood, Alex Schutte, Kevin Warren,
Steve Sakiyama, Eric Meyer, Cordy Tymstra

16:30-16:45

Conference Wrap-up
Markus Kellerhals
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Appendix B: Speaker Biographies
Véronique Bouchet is the chief of the Air Quality Modeling Applications Section of the
Meteorological Service of Canada, which oversees the Canadian air quality forecasting system
and provides support towards the development of air pollution control strategies. She has worked
in the field of air quality modeling for the past 12 years, especially in the development and
evaluation of regional scale air quality models. Véronique has a PhD in Environmental Sciences
from the University of Québec in Montreal and a Bachelor in Chemical Engineering from France.
Michael Brauer is Professor and Director of the School of Occupational and Environmental
Hygiene at The University of British Columbia (UBC). He also holds associate appointments in
the Department of Medicine (Respiratory Division) and the Atmospheric Sciences Programme at
UBC. Dr. Brauer received bachelor’s degrees in Biochemistry and Environmental Sciences from
the University of California-Berkeley and a doctorate in Environmental Health from Harvard
University. His research on the impacts of vegetation fire smoke includes studies of indoor air
pollution from cooking with biomass in rural Mexico, impacts of fires in southeast Asia, the use
of remote sensing to assess exposure to firesmoke for epidemiological studies, studies of wildland
firefighters and measurements of indoor fire smoke infiltration.
Robert Field is a PhD candidate in atmospheric physics at the University of Toronto. He
previously worked with the Canadian Forest Service in Edmonton developing fire danger rating
systems in Southeast Asia, focusing on tropical rainfall variability and severe smoke-haze
episodes. He also worked at the University of Alberta’s Department of Rural Economy studying
the economic impacts of forest fire smoke in Alberta. His doctoral research focuses on general
circulation and regional climate modeling over Canada, with an emphasis on stable water isotope
hydrology. He holds a BSc in computing science and an MSc in statistics, both from the
University of Alberta.
Markus Kellerhals is an air quality scientist and currently the Head of the Air Quality Science
Unit in Prairie and Northern Region. He has worked on observational and modeling studies of
regional ozone, measurement of vertical profiles of ozone, biogenic VOCs and other trace gases,
measurement of dry deposition fluxes, a summary of Canadian levels of atmospheric mercury,
and a study of benzene levels resulting from fugitive emissions from the upstream oil and gas
sector. Markus has participated in a number of CASA working groups including the CASA PM
and Ozone Team, which made recommendations on a plan for achieving the Particulate Matter
and Ozone Canada-wide Standards in Alberta. His duties also involve the review of
environmental assessments for major energy projects and testifying on air quality matters to
regulatory and permitting boards. Markus holds a master’s degree in Atmospheric Science from
the University of British Columbia.
Sim Larkin is a climate scientist with the US Forest Service’s AirFire Team based in Seattle
Washington. He did his undergraduate work at UC Berkeley, his PhD at the University of
Washington, and a post-doctoral stint with the US National Oceanographic and Atmospheric
Administration before joining the Forest Service in 2001. He is author of one of the first studies to
document the robust lifecycles of El Niño and La Niña events, including seasonal weather impacts
over the US. At the Forest Service, he was the original architect of the BlueSky smoke modeling
framework, a collection of models designed to predict smoke impacts from wildland fires.
BlueSky-based smoke predictions are now available across the lower 48 US states, and BlueSky
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fire emissions form the basis of the US National Weather Service’s experimental smoke forecast
product. Dr. Larkin was a lead scientist on the recently completed multi-agency BlueSkyRAINS
West demonstration project and currently oversees all development efforts dealing with BlueSky.
David Schmidt joined AES as a meteorological technician in January 1978. He has worked as a
weather observer, briefer and operations technician in various places in Alberta. David completed
a BSc in Meteorology (U of A) in 1992 and MOC 13 (Montreal) in spring 1993. He has been a
forecaster in Edmonton since that year, and is still active in PNR A-Base (Public and Marine)
forecast and warning program. He assisted with the Fire Weather Forecasting Program with the
Government of the NWT Fire Management in the summer of 1995, and has been program
supervisor, Edmonton Operations - PASPC for the last two years.
Alex Schutte is the Manager of the Environment and Energy Division and a principal of Levelton
Consultants Ltd. He has a degree in meteorology and environmental sciences from McGill
University and has extensive air quality assessment, emission inventory/analysis, dispersion
modeling and environmental impact assessment experience. He has provided expert witness
testimony and support to both government and industries in successfully completing legal and
public processes and has been involved in development of regulatory dispersion modeling
guidelines and national multi-stakeholder initiatives. For the past five years, Alex has led projects
which have included the development of a forest fire emissions inventory for Alberta, evaluating
fire growth models for emission estimation, such as Prometheus and SFMS, using the
CALMET/CALPUFF models to predict impacts from forest fires, and assisting in developing a
framework for a fire smoke plume dispersion modeling system.
Brian Stocks is currently the president of B.J. Stocks Wildfire Investigations. Until 2005, he
worked in the Canadian Forest Service and as an adjunct professor in the faculty of Forestry at the
University of Toronto. His professional and academic activities include authoring or co-authoring
180 papers on climate change and various aspects of forest fires. He has conducted field research
on fuels, forest fire behaviour and the influence of weather on forest fires all over North America
and in Russia. Much of his research underlies the Canadian Forest Fire Behaviour Prediction
System. He has served as the Chair of the International Union of Forest Research Organizations,
as the Chair of the Fire Research Group of the International Boreal Forest Research Association
and serves as Canadian delegate to the United Nations Team of Forest Fire Specialists. He has
numerous awards to his credit including a Canadian Government Award of Excellence and the
Queen Elizabeth Diamond Jubilee (2002) Medal for Career Achievement.
Lisa Strosher is an Environmental Health Advisor for the Calgary Health Region (CHR). Her
primary responsibility is dealing with ambient air quality issues. She represents the CHR on
several regional and provincial/CASA committees and initiatives related to air quality. She has
been working with Capital Health and Alberta Environment on the development of a poor air
quality notification protocol, and recently attended the national forum on the new Air Quality
Health Index. Lisa has also been involved with airshed zone development in the Calgary region.
Lisa holds an MSc in neurotoxicology from the University of Calgary. Her research thesis focused
on health effects of hydrogen sulphide.
Cordy Tymstra is the Supervisor of the Wildfire Science Unit of the Forestry Business Services
Branch at Alberta Sustainable Resource Development. Cordy has worked as a Park Naturalist,
Resource Management Planner, Park Warden and Forester at various national parks. He assisted
in the development of a Fire Management Information System in Alberta and is currently the
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project leader for Prometheus – the Canadian Wildland Fire Growth Model, a new national fire
management tool that Alberta is developing in collaboration with agencies across Canada. Cordy
holds an MSc in Forest Science from the University of Alberta.
Brian Wiens is an air quality scientist with Environment Canada. Currently he is involved in both
modeling and measurement of atmospheric chemistry. His background is in operational
meteorology including several summers as a weather technician with the (then) Alberta Forest
Service. More recently he has collaborated with Parks Canada conducting in situ monitoring
during some prescribed burns and is currently managing the development and implementation of
an air quality forecast program. Brian holds an MSc in Meteorology from the University of
Alberta; his thesis involved modeling trapped wood smoke in Yukon valleys.
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