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Text S1 

Air Sentry NH3 concentration measurements at the nearby EPA shelter are compared with University Research Glassware 

(URG) denuder measurements taken on the tower during the summer of 2021. URG annular denuder and filter pack samplers 

were deployed at the site to measure inorganic gas and particle species [Allegrini et al., 1987; Allegrini et al., 1994; Fitz, 2021]. 

For this work, we will only consider gas phase NH3 measurements. Measurements were conducted as described in Naimie et 15 

al. [2022], with a few notable differences. The flow was increased from 10 L min-1 to 16 L min-1 to decrease the sampling time 

needed. Samples were collected for 4-hour periods during the day and 6 hours overnight. Samples were collected in duplicate 

at the tower top (25.35 m-agl) and a mid-canopy height. Only the tower top samples are considered for this work. The injection 

volume of both methods was increased from 50 µL to 200 µL and the analysis time was 17 minutes. Based on previous work 

the relative standard deviations (RSDs) of major aerosol ion concentration measurements (NO3
-, SO4

2-, and NH4
+) are estimated 20 

to be between 3-5% and the RSDs for replicate denuder gas concentration measurements are estimated to be approximately 

10% [Lee et al., 2004]. 

In Fig. S1, raw AirSentry NH3 data (panel a.) and AirSentry NH3 data normalized to the biweekly passive concentration (panel 

b.) are plotted against the URG NH3 data. Generation of the 30-minute NH3 data set (panel b.) is described in section 2.7 (Data 

Preparation) of the main text. URG sample periods were 4 hours during the day or 6 hours overnight. On sampling days, 2 or 25 

3 daytime samples were taken, and 1 overnight sample was taken. In both panels, the 95% confidence interval of the linear fit 

(shown shaded in red) overlaps with the one-to-one line (y=x). Here we note that the concentrations during the intensive 

sampling period agree well between the AirSentry and URG measurements of NH3. Additionally, the normalized AirSentry 

data set (panel b.), which will be used for the bidirectional exchange simulations, agrees well with the URG measurements of 

NH3. 30 
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Figure S1. NH3 measurements from the nearby EPA shelter using an AirSentry are compared with URG denuder measurements 

taken at the NEON tower. The least-square linear fits are shown in red, with the 95% confidence interval shaded for the fit. The 

one-to-one line is grey. (a.) NH3 concentration data from the AirSentry are compared directly to URG denuder measurements. (b.) 35 
The 30-minute NH3 data was generated using the AirSentry NH3 and biweekly passive NH3. The two-week average of the AirSentry 

NH3 concentration was scaled to match the biweekly integrated passive NH3 measurement at the NEON tower. 

Text S2 

Parameters used for the bidirectional exchange simulations are compared between the ERA5 reanalysis and NEON tower in 

situ data. Units for each parameter are given in the title. We find that temperature (e.), pressure (f.), air density (g.), and soil 40 

temperature (i.) agree very well. Each has an R2 above 0.8 and a slope within 10% of unity. Notably, Obukhov length (c.) from 

ERA5 reanalysis and NEON tower in situ data are not correlated. The other parameters important for understanding the 

turbulent nature of the atmosphere (wind speed, and friction velocity), have some correlation between data sets.  
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Figure S2. NEON in-situ measurement data is plotted against the ERA5 reanalysis data for each parameter used in the bidirectional 45 
exchange simulations. The linear fit for each pair of data is given in red. 

Text S3 

NH3 mixing ratios were used to generate an annual average diel pattern. The variability of mixing ratios at 30-minute time 

steps is shown in Fig. S3a. The mean diel profile is shown in Fig. S3b. 
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Figure S3. The diel pattern of the NH3 mixing ratio is shown for the full year of data. (a.) Box plot of 30-minute NH3 mixing ratio 

values. The median of each box is shown in orange, the mean is shown as a green triangle, the boxes show the 25th and 75th percentile, 

the whiskers are determined at 1.5 times the interquartile range, and the black dots show outliers. (b.) The mean diel profile is shown 

in green, and the annual average mixing ratio is black. 

Text S4 55 

Figure S4 shows a comparison of the 30-minute NH3 and biweekly NH3 simulations. The 30-minute NH3 simulation uses in 

situ meteorology. The biweekly NH3 simulation has two sets of simulations run with biweekly integrated NH3 concentration: 

1. Simulated with in situ meteorology and 2. Simulated with ERA5 meteorology.  
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Figure S4. Bidirectional NH3 flux simulations are plotted for 30-minute NH3 concentration data and biweekly integrated NH3 60 
concentration data. The biweekly NH3 simulations were run using in situ (NEON Tower) and reanalysis (ERA5) meteorology and 

soil parameters. Bidirectional NH3 fluxes are plotted as net flux over a two-week period. The least squares linear regression is plotted 

for the data. Shading around the linear regression shows the 95% confidence interval of the fit. 
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