
The simulations capture well the daily variation of NO2 at the most polluted station inside the
Athens basin. Ozone is better captured at the background sites.

Scatter plots and linear correlations of the daily mean values of the concentration pairs
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An ever increasing number of European citizens lives in cities. The urban population is
often exposed to harmful levels of air pollution. Exposure estimates require a detailed
spatial representation of air pollution levels.

SMURBS (https://smurbs.eu/) is a H2020 project with the aim of promoting the
“smart‐city” concept, through the integration of multiple EO platforms and Copernicus
data, towards enhancing environmental and societal resilience to air pollution, disasters
and city growth.

In situ data for the key regulated pollutants (O3, NO2, PM10,
CO) are retrieved by the National Air Pollution Monitoring
Network and the NOA supersite at Thissio in the center of
Athens (5 traffic, 8 urban/suburban background and 1
industrial stations). Black carbon concentrations were
measured daytime (10:00-18:00 LST) at 30 urban/suburban
background locations during December 2018 (Grivas et al.,
2019), using a portable Aethlabs AE51 micro-aethalometer.
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The downscaling of coarse emission rates not only optimizes source allocation, but also
minimizes errors (e.g. land emissions overseas, false waste treatment allocation).
A satisfactory model representation –both in space and over time- is overall found. The
tuning of traffic emissions is necessary, following the suggestion made by Kuik et al. (2018).
The ability to incorporate finescale variability (100m×100m) in air pollution exposure allows
the creation of a more nuanced picture of the air pollutants-health association.

For this set of plots, calculations for a 
mean winter day were performed. 

Road transport is a substantial source 
of exposure to NO2 in the Athens 

urban area. 
Traffic/urban emission optimizations, 
as well as a spatio-temporally variant 

population density, are expected to 
improve hotspots’ representation. 
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• Is a generalized and open workflow for producing a HRes emission inventory proper and
valid?
• Can a state-of-the-art city-scale AQ system be successfully replicated in a southern

European hotspot, paving the way for operational application?
•Will the intra-urban exposure estimates offer added value to policy makers and future

health studies? Mean monthly maps of NO2, O3, BC concentrations (Values from measurements are embedded)

Black carbon concentrations and their spatial distribution were indirectly calculated by the
model, taking into account the strong linear interdependence between BC and CO in the urban
setting (Baumgardner et al., 2002). Conversion factors were determined from comparisons (Dec.
2018) of in-situ measured CO (NDIR – Horiba APMA 360) and BC (Magee AE33 7-λ Aethalometer)
at the Thissio supersite and at traffic locations in Athens. Hence, it was possible to apply
conversion factors at the urban/suburban background grid cells. The linear associations
between BC-CO were characterized by R2 values in the range of 0.92-0.93.

Name (version) EPISODE-CityChem (v1.2r)

Short description A Chemistry Transport Model to enable chemistry/transport simulations of reactive 

pollutants on the city scale. EPISODE is a local-scale Eulerian dispersion model (NILU). The 

CityChem extension (HZG) treats complex atmospheric chemistry and near-field dispersion.

Reference(s) Karl et al., 2019; Hamer et al., 2019

Availability The EPISODE model and the CityChem extension are open source code. Zenodo:

http://doi.org/10.5281/zenodo.1116173. 

Important 

mechanisms
Gaseous chemistry: EmChem09-mod with 70 species, ~100 reactions

PM2.5, PM10 are passive tracers, subjected to dry deposition, impaction,  interception, 

gravitational settling, wet scavenging (Simpson et al., 2003)

Local photochemistry (EP10-Plume) in the receptor grid (100 × 100 m2).

Street canyon dispersion (SSCM; Karl et al., 2019)

Line (Petersen, 1980) and point (Walker and Grønskei, 1992) source dispersion 

AQ in boundaries CAMS reanalysis hourly AQ data (http://www.regional.atmosphere.copernicus.eu)

Emissions Anthropogenic emission rates from CAMS-REG-v1.1 (Gon et al., 2010; Kuenen et al., 2014)

Meteorological 

fields

The Air Pollution Model (TAPM), fed by synoptic-scale meteorological reanalysis ensemble 

means (ECMWF ERA 5).

Outputs Hourly mean concentration values (μg m-3) for O3, NO, NO2, H2O2, N2O5, HNO3, SO2, H2SO4, 

CO, PM2.5, PM10, NMVOCs (10 individual species)

Vertical grid 24 levels (from surface to ca. 3.7 km; first layer is 17.5 m thick)

Domain SW corner 23.4E°, 37.8N° (45×45 cells of 1×1km2, with an embedded grid 100×100m2)

Simulation period December, 2018

Flow chart

• High resolution air pollutant emissions for the whole European domain
• Forecast of air quality in 100 × 100 m2

• Estimation of population exposure to air pollution using dynamic population activity
• Air pollution exposure per municipality towards informed decision making

3.1 Methods – Chemistry transport model

3.2 Methods - Monitoring data

3.3 Methods – High resolution air pollution emission fields

2. Motivation

4.3 Results - Population exposure

This is a derivative map of population 
exposed to BC from fossil fuels (to be 

examined and assessed, given the method 
and approximations used). 

Such outputs can guide regulations and 
other interventions, which may have a

more direct impact on reducing air 
pollution inequalities and health-

relevant impacts.

The formation of ozone in the suburban 
background areas (NE of the city center) is 

underestimated, though the spatial 
extend of the population exposure to 

ozone is well represented.

5. Conclusions

6. Next steps

1. Background 4.1 Results - High resolution air pollution emission fields 4.2 Results - Model performance
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