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Text S1.
Conversion from standard mass concentration (X: g sm-3) to mixing ratio (CX: ppbv) for aerosol composition measurements:



Where R = 8.3144621 m3 Pa K−1 mol−1, Mx is the molecular weight of the species in g/mol, T = 273 K, and P = 101325 Pa. 
Text S2.
Given the longer sample period of the PILS and the temporal heterogeneity of the AWAS measurements, the methods we used to calculate normalized excess mixing ratios using these data were adjusted from the method described for all other measurements in the main paper. Here we describe the adjustments in greater detail.

Automated whole air sampler (AWAS) data were in situ snapshot measurements, with a canister fill time of 2-5 seconds. AWAS canisters were typically filled outside the plume and then once as close to the middle of the plume as the C-130 traversed the cross section of the smoke plume. Here we use samples from the closest pass to each fire to calculate the normalized excess mixing ratio of methyl- to pentyl- nitrates. We average CO within the sampling time of the AWAS and use the AWAS measurement outside each plume that is closest in time to the in plume measurement as a background. The Alkyl nitrate NEMRs were then calculated for each plume pass as the difference in the in plume sample minus the background sample, divided by the difference in average CO mixing ratios during each respective AWAS sampling period.

The CSU PILS measurements have a temporal resolution of 2 minutes, meaning that some measurements included both in plume and out of plume sampling. We identified all PILS measurements that overlapped both partially and in full with plume transects, and used each of these measurements to calculate an NEMR. After converting the reported PILS measurement from standard mass concentration to equivalent parts per billion by volume mixing ratio, we assumed the background abundance of both NH4 and NO3 ions to be zero. We averaged the CO measurement over the PILS sample time, and after subtracting the background identified for that transect as the mean CO below the first percentile, we divide the PILS ion mixing ratio by the excess CO to estimate a NEMR. Assuming a background of 0 for the measured PILS ions means these estimates will be an upper bound on the PILS data-derived NH4 and NO3 ion NEMRs.   

[image: ]
Figure S1. a) Normalized excess mixing ratios (NEMRs) of measured Nr species for emission passes of WE-CAN fires with NO3 and NH4 estimates from PILS in place of AMS. Asterisks indicate one or more NEMR estimates are missing measurement(s) are present and were filled
using the mean NEMR for that species across the rest of the emission passes. b) Fractional contribution to total measured reactive nitrogen (𝝨Nr) measured in young smoke plumes during
WE-CAN. Sums greater than one during some emission passes reflect small negative NEMRs for HNO3 as described in the text.
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Figure S2. Normalized excess mixing ratios (NEMRs) of measured reduced Nr species for emission passes of WE-CAN fires, plotted by measured species. While not all NVOCs in 𝝨NVOCs are reduced, this quantity is also plotted here.
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Figure S3. Normalized excess mixing ratios (NEMRs) of measured oxidized Nr species for emission passes of WE-CAN fires, plotted by measured species.
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Figure S4. Timeseries of a) CO, b) NH3, c) N2O, and d) CO2 for the Bear Trap Fire, RF09. Grey shading represents emission transects.
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Figure S5. Timeseries of a) CO, b) NH3, c) N2O, and d) CO2 for the Rabbit Foot Fire, RF11. Grey shading represents emission transects.
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Figure S6. Timeseries of a) CO, b) NH3, c) N2O, and d) CO2 for the Rattlesnake Creek Fire, RF01. Grey shading represents emission transects.
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Figure S7. Timeseries of a) CO, b) NH3, c) N2O, and d) CO2 for the Taylor Creek Fire, RF03. Grey shading represents emission transects.
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Figure S8. Relationship between the ratio of NH3 to NOx with, a) MCE, and b) the fraction of HNCO + HCN that exists as HNCO.
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Figure S9. Relationship between the ratio of 𝝨NHx/𝝨NOy with total measured 𝝨Nr.
[image: ]
Figure S10. Relationships between the ratio of 𝝨NHx [= NH3 + pNH4] to 𝝨NOy with: a) fire radiative power from MODIS, and b) 1000hr fuel moisture estimates at the time of burn from GRIDMET.

[image: ]Figure S11. Comparison of the relationship between NVOC EFs and MCE.

[image: ]Figure S12. Comparison of the relationship between NVOC EFs and MCE from this study with those from Koss et al. (2018) for 9 identified species in common.


Table S1. Fire information and calculated normalized excess mixing ratios and emissions factors for all species presented in this paper for each plume pass, along with calculated uncertainties. Variables are labeled with units following descriptive names. See attached csv. 

Table S2. Normalized excess mixing ratios calculated from AWAS data for methyl- to pentyl- nitrates. See attached csv.
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