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Introduction

NH; a key species for atmospheric chemistry

Ammonia (NH;) is an important compound in the atmosphere as it is
the main alkaline gas that neutralizes the acidic compounds present
INn the atmosphere leading to the formation of secondary inorganic
aerosols. While NO, and SO, emissions have been heavily
regulated by EU air quality policy (e.g. Directive 2008/50/EC on
ambient air quality), their concentrations strongly decreased
between 1990 and 2021, while NH; emissions were relatively stable
In the period 1990-2016, and only for the last years a small
decrease was reported (EEA, 2023). Although agricultural
emissions represent more than 90 % of the emissions sources,
recent studies stress the underestimation of the ammonia emissions
from anthropogenic sources (Chen et al., 2022; Walters et al.,
2022). To better regulate the ammonia emissions, there is a strong
need to better characterize the ammonia concentrations in different
environments and better identify the sources.
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Traffic sites : 3

Urban-background sites: 2

Rural background sites: 5

Comparison passive sampler vs online
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Fig. 1. Overview of the different sampling places used for the project. Color code
corresponds to street-, urban background-, and rural background sites
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Fig. 2. Comparison between passive samplers and monthly averaged online measurements at
the station Borna (a. time series, b. scatter plot). Error bars correspond to the standard deviation
of the triplicate. Numbers on panel b correspond to months, and red stars and red numbers to
months with samples having high blanc values.

concentration.

Due to some laboratory contamination, some passive sampler batches were affected by
higher blanc values increasing the uncertainties on the measured ammonia
concentration. Removing them, a very good correlation between the two methods was
found supporting the quality of the measurements.

Overview ammonia concentration in Saxony

traffic stations: urban-background stations: rural-background stations:

Fig. 3: Correlation between the three different types of environment for the average NH3

Traffic contribution to ambient NH; concentration

[ Average traffic stations

Immission over the state of Saxony
(Germany), a total of 10 stations
were considered including traffic
sites, urban-background, and rural
background (Fig. 1). Each of them
was equipped with a triplicate Fern
passive sampling measuring for a
months. Samplers were exchanged
on the same day at all sites. At
Borna, measurements were

compared with a collocated online
NH; analyzer PICARRO G2103.
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Surprisingly, the average urban background concentrations are quite similar to the ones
from rural-background and strongly correlate (Fig. 3b and 4-a). The average traffic sites
concentration also strongly correlate as well as with urban and rural-backgrounds with R?
above 0.7 while the systematic offset supports presence of traffic-related emissions.
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Fig. 4. Monthly results for each station (a) and averaged results for each type of environment
(traffic, urban- and rural-background) (b). Error bars show the standard deviation.
Traffic sites have similar monthly behavior, while larger variability was found for the rural-
background sites (Fig. 4-a). The average concentration at the traffic sites was
systematically higher than for urban- and rural-backgrounds (Fig. 4-b). From the 3 traffic
sites, the highest concentrations were found at Leipzig Mitte, while Borna and Plauen-Sud -
show quite similar results. This could directly be linked to the respective traffic density
(Leipzig Mitte : 52800, Borna: 15200, and Plauen-Sud: 20000 vehicles a day). .
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- Very good agreement between passive samplers and
collocated PICARRO G2103.

- Geographical and seasonal variation on the NH,

concentration over the state of Saxony.
- Traffic emissions appear to be important only close to

emissions sources.

- Traffic emissions represent in average 49% of the NH; with
sites and seasonal variation emphasizing the influence of
transported NH,; coming from outside of the city.

- Further investigation on the effect of the composition of the
fleet should be performed.
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Fig. 5: Monthly results for each station (a) and averaged results for each type of environment
(traffic, urban- and rural-background) (b). Error bars show the standard deviation.

Traffic contribution was estimated as the difference between traffic sites and average
urban-background sites (Fig. 5-a). The variation between the 3 sites can be attributed to
the difference in respective traffic density. Although traffic emissions are gquite stable
over a year, they contribute on average to 49% of the NH; with a clear seasonality
variation (Fig. 5-c). Although traffic density seems to drive the overall traffic-related NH,,
the exact fleet composition should further be investigated as Leipzig is the only city
having a low-emissions zone with restricted car access.
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