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Background and Motivation

High-resolution air pollution modelling in Denmark

Air quality in 2012 or 2019 1

2012: NO: (nitrogen dioxide) pg/m® -
2012: PM..: (particles < 2.5 um) pg/m® -
2012: PMso (particles < 10 pm) pg/m® -
2019: NO: (nitrogen dioxide) pg/m® -
2019: PM..: (particles < 2.5 um) pg/m® -
2019: PMs (particles < 10 ym) pg/m* v
2019: BC (Black Carbon) pg/m® -
2019: Particle number (numbericm?) -
Map in colours v
Map in black and white -

Aerial photo -

@)  info about the position

Air quality in 2019 (1)
Information about the address:

Street concentrations in 2019 as

annual mean
NO: (limit value is 40 pg/m®) 30 pg/m®
PM..< (limit value is 25 pg/m#) 11.7 pgime
PM:o (limit value is 40 pg/m?) 19.8 pg/me
BC (No limit value) 0.6 pg/me
Particle number (No limit value) 9500 particles/cm?
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Background and Motivation

Atmosp

Volume 21

Modelling ultra
concentrations
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str_UFP = 0.92*0Obs + 1807.06,
R2=0.83

str_UFP = 1.9*Obs + 429.97, R2=
0.88

N =16, Pearson: 0.9384, Spearman: 0.9706
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Background and Motivation
What are UFPs?

TSP >

A A A A

Mass Concentration

0.01 0.1 1.0 10 100

AARHUS
¥ UNIVERSITET Particle Diameter (um)
INSTITUT FOR MILJ@QVIDENSKAB

DCE - NATIONALT CENTER FOR MILI® OG ENERG



Background and Motivation
Health effects of UFPs
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Image source: Leikauf et al. (2020)
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PNC / UFP Measurements (Copenhagen)
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PNC / UFP Measurements

Hourly quality controlled measured data
for 2021 and 2022

The same data from the background
monitoring station

Meteorological and traffic data was also
obtained

Mean diurnal patterns of PNC for
weekdays were explored

TSI’s Scanning Mobile Particle
Sizer (SMPS)
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Inverse Modelling

Cp — Cp
Fp,(met) X N

Qn =

Original method by Palmgren et al. (1999)

Tested and implemented by, for example, Zhai et al. (2015) + more
C,, 1s the hourly measured street concentrations

Cp Is the hourly measured background

F,, (met) is the hourly meteorological factor. N is the total traffic
volume



Measurements Results (2022)
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Mean Value

EF, Met and Traffic (Monday)
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Takeaways

Modelling PNC / UFP is challenging!

Inverse modelling (Classic, Bayesian
and ML approaches) may
potentially help improve the
knowledge of emission factors

Good quality measurements are
crucial but how to upscale (a
challenge!) & Cost-effective 2
Partector 2
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