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In the troposphere ozone (O3) is an important oxidant, pollutant, and short-lived climate forcer. Yet, despite decades of
research global atmospheric models suffer from general overprediction when evaluated against observations [1].
Moreover, the recycling of nitrogen oxides (NOx) is considered important for correctly predicting past and future Os trends
[2]. Multiphase chemistry involving production and recycling of radicals and oxidants is extensive and believed to be crucial
in the atmosphere. However, global models usually do not account for comprehensive chemistry across phases.

This project aims to unravel the multiphase chemistry with an impact on tropospheric Os starting with the quantification
of the NOx-recycling mechanisms. Of particular interest are the global budgets of reactive nitrogen species such as HONO
and CINO2 Their chemistry involves aqueous-phase radical chemistry which in turn can be a driver of O3 loss. In fact, high
radical production in the aqueous phase is fueled by organic compounds and can boost ozone loss [3]. Finally, we will
revisit the global budgets of Oz for the recent past and warmer scenarios [4].

The project will be based on comprehensive observational datasets, such as aircraft missions [5], the TOAR database [6],
and TROPOMI satellite retrievals [7]. The datasets will be worked out statistically using new tools as from machine
learning. The datasets will be compared to global model simulations including advanced kinetic models for oxidation in
the gas-phase, aerosols and cloud droplets [8]. Finally, the impact of future climate change on atmospheric chemistry and
pollution will be assessed. Knowledge about these critical mechanisms is a key for assessing the risk of worsening air
quality for ecosystem and human health.

Key Tasks in This PhD Project:

e Assess, organize and analyze large observational datasets with respect to ozone and reactive nitrogen species
(aircraft, TOAR data base, TROPOMI)

e Develop and include chemical kinetic models in global model framework

e Run various model scenarios (including real world conditions and with a global temperature rise of +2K and
+2.75K)

e  Evaluate model simulation with observations

e Assess the global impact of including multiphase chemistry on tropospheric Os simulations and evaluate the
impact of the results

Location of the HITEC Fellow Forschungszentrum Jiilich, Institute of Climate and Energy Systems — Troposphere
(ICE-3), Director: Prof. Dr. Anke Nolscher

https://www.fz-juelich.de/en/ice/ice-3

Partners of the HITEC Project  Forschungszentrum Jilich, Institute of Climate and Energy Systems — Stratosphere
(ICE-4), Director: Prof. Dr. Michaela I. Hegglin

https://www.fz-juelich.de/en/ice/ice-4

Specific requirements e M.Sc. in chemistry, physics, meteorology, environmental sciences or a related field
e Experience in Earth System Modelling
e Data analysis experience and/or programming knowledge
e Excellent oral and written communication skills in English
e Ability to communicate results clearly in presentations and in writing
e Self-motivated, structured working style
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¢ Excellent cooperation and teamwork skills

For project specific questions  Dr. Domenico Taraborrelli, ICE-3, d.taraborrelli@fz-juelich.de
please contact
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