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ACTRIS and the of TOAR-2 Data

Motivation: VOC and NOx Emissions from Vehicles in Germany
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Trends of Ozone Precursors in Europe

Motivation

* Inrecent years, NOx concentrations have

local ozone production rate [ppb/h] decreased faster than VOCS.

100 . . .
: * This could lead to an increase in ozone
————— production.
HNO,
TL” b Ryoc = Z kon+voc; X [VOG;] NO,
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o &S Ryo, = kon+no, X [NO,] - VvOC
1 N NO'y co
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: From: Ehlers, C., et al. (2016). "Twenty years of ambient
MCM3.2, 10min runtime, Summer observations of nitrogen oxides
conditions in Germany, and specified hydrocarbons in air masses dominated by traffic
Jo1p=2.9x10°s1 J\0,=8.4x1073s™1 emissions in Germany." Faraday Discussions 189: 407-437.)
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Trends of Ozone Precursors in Europe

VOC Datasets

Several VOC datasets exist .
ACTRIS and EMEP
The data sets in ZUrich and Hohenpeissenberg

are very comprehensive.
Intensive Campaign in 2022 at both locations
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Campaign in Zurich

Comparison with NABEL

Zurich — Kaserne is

NABEL-Station ZUrich-Kaserne In the mlddle Of ZUI’ICh

Vergleich Stationsinstrumente — MIRO_0017/Picarro_LBDS2006
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Campaign in Zurich

Comparison with NABEL
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Campaign in Zurich

Additional Compounds
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Campaign in Zurich

Precursor composition
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Campaign in Zurich
Ozone formation 2022
local ozone production rate [ppb/h] .
(Summer Zuerich 2022)

* VOC /NO, ratio ratio was
optimal for ozone formation.
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Campaign in Zurich

N,O Peaks
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Campaign in Zurich

Nocturnal emissions
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Campaign in Zurich

Nocturnal emissions
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Campaign in Zurich
Nocturnal emissions
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Campaign in Zurich

Nocturnal emissions
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Campaign in Zurich

Nocturnal emissions
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Campaign in Zurich

Nocturnal emissions
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Campaign in Zurich

VOC party pattern
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Campaign in Zurich

VOC party pattern
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Campaign in Zurich

VCP (volatile chemical products) will be come more
important and will dominate air chemistry

ﬂ\nthropogenic emission profileA
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Campaign in Zurich

VCP (volatile chemical products) will be come more
important and will dominate air chemistr

Monoterpene emissions equivalent to those from a forest

The Human Forest

—
—
Manhattan Dense Forest
28,000 people/km? -
~40-50 moles C/km?/h < 30 moles C/km?/h
Coggon et al. (in preparation) Warneke et al. (JGR2010)
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ACTRIS and the of TOAR-2 Data
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