
Levoglucosan

Two studies using this marker of biomass 
burning in Kamloops

Ralph Adams

Environmental Protection Division

Monitoring Assessment and Stewardship

Kamloops



Plants produce sugars from sunlight with photosynthesis, these sugars are used to 
Produce cellulose. This is the primary material in the cell wall of plants and 
therefore of biomass (wood, hog-fuel, branches, grass, foliage, etc.)



When biomass is burned, a compound called  Levoglucosan is produced.

Levoglucosan is a pyrolysis product of cellulose.
Note similarity to glucose that is the building block of cellulose.

Levoglucosan is not a pollutant of concern, its significance is that it 
can be used as a marker to indicate if fine particulate matter (PM2.5) 
comes from the burning of biomass.



Health Canada has been conducting a series of studies in Kamloops,
Prince George and Courtenay where PM2.5 samples were also analysed
for Levoglucosan. In this presentation I am going to show you some 

of the results of two papers that are based on those measurement.



The measurements:

At the Federal building in downtown Kamloops (where the Provincial AQHI station
is sited), a Partisol 2025i was used to measure both 24 hour average PM2.5, 

and the concentration of Levoglucosan over the same 24 hour period. 
This instrument ran from 1 January 2014 to 31 March 2015.

At seven other locations in Kamloops (plus one at the Federal building 
with the other sensors), which were chosen based on analysis of heath records 
of MI admissions, cascade-impactors were used to measure 14 day average PM2.5 
and Levoglucosan concentrations. These instruments ran from September 2014 
until March 2015

The monitors were in the Westsyde, Brocklehurst, North Kamloops, South Kamloops,
Valleyview, Upper Sahali and Upper Aberdeen neighbourhoods. 

All the filters were sent to Ottawa for analysis at the Health Canada labs.







Conclusions of the Weichenthal et al. paper:

Short term changes in PM2.5 concentrations are associated with hospital admissions
for MI among patients over 65 years of age.

There was also evidence that the proportion of PM2.5 that came from biomass burning
May modify the association between MI and PM2.5



The next study used the same Levoglucosan data, but used hourly PM2.5
measurements from many other stations in BC. 

The objective was to see if a method of classifying communities 
by how “smoky” they were could be developed. 

In this case “smoky” means smoke from winter burning of biomass. 
The effects of wildfires were removed from the datasets.









This is for Courtenay. What 
they are doing is looking for 
the best values of the three 
parameters (sd of  PM2.5 
conc., mean air temperature, 
and ratio of daytime to 
nighttime PM2.5) to separate 
smoky and non-smoky days. 
Smoky days are those with less 
than 1% levoglucosan.







Conclusions.

The system for classifying communities based on PM2.5 and temperature
measurements is sound.

But a bigger question is, given that it has been done for Kamloops, what
are the implications for airshed planning?
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