21st International Conference on THH.

Harmonisation within Atmospheric Dispersion Modelling HH e
for Regulatory Purposes

27-30 September 2022, Aveiro, Portugal GEMAC

NO, response to emission reduction scenarios -
comparing brute force and tagging source
apportionment methods

Joana Ferreira, Silvia Coelho, Diogo Lopes, Guido Pirovano

GEMAC - Group of Emissions, Modelling and Climate Change
CESAM & Department of Environment and Planning,
University of Aveiro, Portugal



Motivation

Information on origin of air pollution is essential for air quality management,
to help identifying measures to control air pollution.

Source

apportionment
methods

e Additivity?

JRC TECHNICAL REPORT ® Consistency?

Source apportionment to support
air quality management practices PM

e Different methods lead to

; ?
NO, different results?

* Brute Force

* Tagging
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Case study | Aveiro region

Multipolar region

e Urban & Suburban
* Industrial
e Rural
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Modelling setup

WRF - CAMxv7.10
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Modelling setup
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Modelling setup

Scenarios and Source apportionment methods

Emission

reductions:

Applied to:

From
sectors:
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24 scenarios (as a combination of):
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Runs:
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groups:
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Individual simulation of each of the
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Analysis and Results

Outputs of @ 3 stations:
24 scenarios of BF runs UTO1 — urban traffic
_ _ SB02 — Suburban background
Tagging run treated to be compared with BF 5103 — Suburban Industrial

Concentrations

Impact |=AC(a)
Potential Impact (Pl) PI=AC(a)/a

difference between a model base case simulation (with
full emissions) and a simulation in which the source
emissions are reduced by a factor a, divided by a.

a= 100%, 75%, 50%, 25%
HARMO21



Results - consistency
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Results — Brute Force vs Tagging
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Results - additivity

NOx/ALL 25% red = Impact
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Results - additivity

NOx/ALL 100% red = Impact vs A+B
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Final Remarks

'

&

'

Source apportionment can help on the definition of emission reduction measures
for air quality management, but...

A comprehensive understanding of the pollutants, their sources and impacts for
the region of interest is needed

Additivity and consitency properties are an advantage to save time and
resources to get a clear evaluation of potential measures, but they are not
always verified!

f A combination of SA methods should be applied to garanty a deep assessment
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and to avoid erroneous conclusions
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Obrigada!

Thank you!
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