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Table S1. Number of measurements for smoke days and total days across all monitoring stations 
and all years combined, and percentage of smoke days compared to total days. The values in 
parentheses are total measurements and calculations, whereas the values outside the parentheses 
are the non-zero measurements and calculations.



Figure S1. A) Absolute change in 
concentration (µg/m3) and B) 
percent change in concentration on 
smoke days compared to non-
smoke days at each monitoring 
station, for each chemical, across 
all years (2006-2020). Each black 
dot represents a single monitoring 
station for one year. The diamonds 
represent the average values across 
all stations and years, while the 
orange horizonal lines represent the 
median values across all 
monitoring stations and years. The 
number of measurements (n) is 
listed after each species.  Boxes 
represent 25-75th quartiles while 
whiskers represent 5-95th quartiles. 



Table S2. P-values from the permutation test of smoke day concentrations compared to that of 
non-smoke days for each chemical, for each year. Values in bold are significant at 0.05 or less.



Table S3. Overview of median and mean percent difference between smoke and non-smoke 
days, maximum concentration difference, and maximum percent difference across all stations 
and years.

Table S4. Average percentage change in concentration on smoke days compared to non-smoke 
days for all species, separated by year.  



Figure S2. NOAA satellite images of the US West Coast on A) August 19, 2007, B) August 14, 2009, C) September 3, 2012, and D) 
August 15, 2018, dates corresponding to the Zaca, La Brea, Williams, and Carr fire events, respectively. The orange points are active 
fires with visible smoke plumes observed. 



Figure S3. Burn boundaries of the four case study fires in California.



Figure S4. Relative abundance of each species analyzed in Figure 3, with percent of total 
emissions during case study fires (bottom row) and associated non-fire measurements at the 
same locations (top row). Species representing >4% are labeled.

Table S5. Percent differences in PM2.5 chemical species during case study fires compared to the 
nearest no-fire date at the same location. Negative percentages correspond to concentrations that 
were higher on no-fire days. 



 

Table S6. Size parameters, location, and associated fire event for all lakes studied with 
cyanobacteria analysis. ΔCIcyano is the change in cyanobacteria index over the dates listed in 
Figure S5.

 

Figure S5. Satellite images of cyanobacteria concentrations present in lakes 5 days before and 5-
12 days after each corresponding fire event. Pixels are colored based on the cyanobacteria scale 
(top left) and show increased concentrations of cyanobacteria after fire events.



Figure S6. Monthly time series of cyanobacteria index (CIcyano) for all lakes analyzed in Figure 
7. Plots are colored based on the circled locations on the maps in Figure 7. The orange shaded 
region represents smoke coverage over the lakes. Annual CIcyano plots for these lakes are 
shown in Figure 7.
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Figure S7. Monthly water quality data for Perris Reservoir, CA, January 2006 through 
December 2008, including the months around- and corresponding to the Zaca Fire (August 
2007). Data points corresponding to the Zaca Fire are shown in orange. 
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Figure S8. Monthly water quality data for Pyramid Lake, CA, January 2006 through December 
2008, including the months around and corresponding to the Zaca Fire (August 2007). Data 
points corresponding to the Zaca Fire are shown in orange. 



Figure S9.  ΔCIcyano (the change in cyanobacteria index over the dates listed in Figure S5) for 
all lakes associated with the case study fires. ΔCIcyano was investigated as a function of lake 
surface area, depth, and volume. No depth data were available for Red Rock Lake. No volume 
data were available for Red Rock Lake, Mystic Lake, and West Valley Reservoir. 


