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S1 Additional information on prescribed fires

As mentioned in the main text, we attended nine prescribed fires between 2010 and 2015. Seven of these fires were in the
greater Sydney area in NSW, and two were in the State of Victoria. Table S1 lists the fires, their location, the dates on which
they were sampled, the main vegetation type, the area burnt, the fuel loading, the time elapsed since the previous fire, the
coordinates of the sampling sites and the method(s) of sampling deployed. The number of grab samples collected at each fire
is indicated in brackets in the last column of Table S1. For the NSW fires, the vegetation type, the area burnt, the fuel load
and the time since last fire were sourced from the burn plans provided by the New South Wales National Parks and Wildlife
Service. For the fires in Victoria, this information was gathered by the research team.

The emission factors from the open-path FTIR measurements at the Lane Cove, Turramurra, Abaroo Creek, Gulguer Plateau
and Alfords Point fires were reported in Paton-Walsh et al. (2014) but are reanalysed here to evaluate their dependence on
modified combustion efficiency (MCE).

S2 Details of the SIFT-MS analysis

As described in the main text, the SIFT-MS was operated in multiple ion mode, targeting eighteen VOC species. The list
includes aromatic species, nitrogen-containing species, some oxygenated species, some small hydrocarbons and some biogenic
species, targeting a breadth of chemical classes. Table S2 lists the species targeted, the reagent ion used, the mass-to-charge
ratios measured and the calibration factors used to quantify them. It should be noted that hydrogen cyanide was assigned the
same calibration factor as formaldehyde. Both species have a similar m/z (and are therefore likely to be transmitted in a similar
way through the instrument), similar proton affinities, similar kinetics and little water dependence when measured by SIFT-MS
(Spanél et al., 1999, 2004). Similarly, pyrrole was assigned the same calibration factor as isoprene. The instrument response to
monoterpenes was determined using a-pinene and eucalyptol (1,8-cineole).

S3 Additional grab sampling results

Emission ratios (ER) were derived for individual fires for all species measured by White cell FTIR and SIFT-MS in the grab
samples. For some species at some fires, the correlations were poor (R? < 0.5) and these were excluded. Also, not every trace
gas species was present at a detectable level in every sample. For some fires, this resulted in too few samples to allow an
emission ratio to be meaningfully derived by regression for that species for a specific fire. Emission ratios for individual fires
are listed in Table S3.

Figure S1 shows the correlation of ethane with CO for each of the five individual fires, and for all fires combined, as an
example.

S4 Additional open-path FTIR results

All trace gases measured by open-path FTIR at the prescribed fires in Victoria exhibited strong correlations with either CO or
CO.. Correlations between the measured species at the Castlemaine fire are shown in Figure S2 as an example.
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Figure S1. Emission ratio of ethane to CO for each individual fire sampled by grab sampling and for all the fires combined.
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Figure S2. Correlation plots for open-path FTIR measurements at the Castlemaine, VIC fire.
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Table S2. Summary of SIFT-MS analysis of smoke samples: targeted species, selected masses, dwell time and sensitivity.

Species Targeted Reagention m/z Dwell time Sensitivity
(ms) (ncps ppb ")
H;07 and clusters H;07 19,37,55 50 -
NO™ and clusters NO*t 30, 48 50 -
of oF 32 50 -
Acetaldehyde H30™" 45 100 11.3
Acetone H;0™" 59 100 14.1
Acetonitrile H;0" 42, 60 100 18.3
Acetylene oF 26 100 4.4
Benzene NO™ 78 100 5.2
1,3-butadiene NO*t 54 100 7.9
Butanone NO* 102 100 11.4
Ethanol NO™ 45, 63 100 4.8
Ethene oF 28 100 4.5
Eucalyptol NO* 154 100 12
Formaldehyde H;0" 31 100 73
Hydrogen cyanide H30™" 28 100 7.3%
Isoprene (and furan) NO* 68 100 7.9
Methacrolein (and H;0* 71 100 11.8
methyl vinyl ketone)
Methanol H;0™" 33,5 100 6.5
Monoterpenes® H;07 81,137 100 10.4
Pyrrole H;0" 68 100 7.9¢
Toluene NO* 92 100 10.7
Xylenes NO* 106 100 12

@ assigned the same sensitivity as formaldehyde
b determined using a-pinene and eucalyptol (1,8-cineole)
¢ assigned the same sensitivity as isoprene
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