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Introduction 
This supplementary data contains scatterplots of observed versus fitted emission factors from a compositional linear trend and a linear regression by gas. There are 3 plots for each gas (1 each for the High, Low and GM linear trends). Note that there are no linear regression estimates for CO or CO2 since MCE is formed by these 2 gases.

Text S1.
In order to properly analyze the compositional data set, the original dataset “allgas” (after BDL values were replaced using the lrEM algorithm from the zCompositions package in R 3.6.1 (Palarea-Albaladejo & Martín-Fernández, 2015) ) was converted to ilr coordinates based on balances derived from observations and hypotheses in Burling et al. (2010). The data set is available as supplemental data (Yokelson et al., 2013) and is also contained in Data Set S1.

The signary matrix X (Table S1) defined which parts occur in the numerator and denominator of the ratio of the groups of interest. The R code used to convert the smoke emission factors into ilr coordinates follows.

Library(zCompositions); library(compositions) #load the necessary libraries
W<- t(X)	# transpose the signary matrix
mybal<-gsi.buildilrBase(W)	# convert signary matrix to ilr base
allg<-acomp(allgas)	# close the modified data set
gas_coord<-ilr(allg,my_bal)	# calculate the ilr coordinates

The matrix “mybal” and the ilr coordinates (gas_coord) are Data Set S3 and Data Set S4, respectively. The ilr base (composed of balances) are log-contrasts (Egozcue et al., 2003).
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Figure S1. Comparison of fitted values from compositional linear trends (CLT) with 3 starting points (Low, GM, High) and linear regressions using MCE (LR) as the predictor variable with observed emission factors for 18 gases emitted during the burning of wildland fuels from the southeastern and southwestern United States. 

	Balance Name1
	Balance Number
	CO2
	CO
	CH4
	C2H2
	C2H4
	C3H6
	CH3OH
	HCOOH
	CH3COOH
	HCHO
	C4H4O
	NH3
	NO
	NO2
	HONO
	HCN
	HCl
	SO2

	[bookmark: _Hlk19625408]N vs other
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	1
	1
	1
	1
	1
	-1
	-1

	NOx vs other N
	2
	
	
	
	
	
	
	
	
	
	
	
	-1
	1
	1
	-1
	-1
	
	

	NH3 vs NOx
	3
	
	
	
	
	
	
	
	
	
	
	
	1
	-1
	-1
	
	
	
	

	HCl & SO2 vs C
	4
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	
	
	
	
	
	1
	1

	C oxide vs OC
	5
	1
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	
	
	
	
	
	
	

	CH4 vs NMOC
	6
	
	
	1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	
	
	
	
	
	
	

	NMHC vs OVOC
	7
	
	
	
	1
	1
	1
	-1
	-1
	-1
	-1
	-1
	
	
	
	
	
	
	

	Alkene vs alkyne
	8
	
	
	
	-1
	1
	-1
	
	
	
	
	
	
	
	
	
	
	
	

	Furan vs OVOC
	9
	
	
	
	
	
	
	-1
	-1
	-1
	-1
	1
	
	
	
	
	
	
	

	Formaldehyde vs OVOC
	10
	
	
	
	
	
	
	-1
	-1
	-1
	1
	
	
	
	
	
	
	
	

	HCl vs SO2
	11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	-1

	NO vs NO2
	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CH3 vs HCOOH
	13
	
	
	
	
	
	
	1
	-1
	1
	
	
	
	
	
	
	
	
	

	CH3COOH vs CH3OH
	14
	
	
	
	
	
	
	1
	
	-1
	
	
	
	
	
	
	
	
	

	HONO vs HCN
	15
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	-1
	
	

	CO vs CO2
	16
	-1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Acetylene vs Propene
	17
	
	
	
	1
	
	-1
	
	
	
	
	
	
	
	
	
	
	
	


1. OC = organic compound, NMOC = non-methane organic compound, OVOC = oxygenated volatile organic compound, NMHC = non-methane hydrocarbon
Table S1. Signary matrix from sequential binary partition used to create balances between groups of parts of the composition of wildland fire smoke. 1 and -1 indicate that the part is present in the numerator or denominator of the log-ratio of the geometric mean s of the groups, respectively. Blanks indicate that the part is not included in the balance.
[bookmark: _GoBack]
Data Set S1. Original data as extracted from Yokelson, R. J., Burling, I. R., Gilman, J. B., Warneke, C., Stockwell, C. E., de Gouw, J., et al. (2013). Supplement - Coupling field and laboratory measurements to estimate the emission factors of identified and unidentified trace gases for prescribed fires (Spreadsheet). Atmospheric Chemistry and Physics. Retrieved from https://www.atmos-chem-phys.net/13/89/2013/acp-13-89-2013-supplement.zip. Note that the data set is sorted by MCE in descending order. 0 indicates Below Detection Limit values.
Data Set S2. Data Set S2 created from Data Set S1 by application of lrEM algorithm in zCompositions package in R 3.6.1 (Palarea-Albaladejo & Martín-Fernández, 2015).
Data Set S3. ilr matrix formed from signary matrix. Note that this is the transposed form of the matrix ("Data Set S2").
Data Set S4. Smoke emissions data set ( Data Set S2) expressed as ilr coordinates. Note that V1 to V17 correspond to balances 1 to 17 in Data Set S3. Fire and fuel columns added to link to original data set.
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