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Methodology and aim of this work
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Monthly observed (in blue) and modelled (in =
red) background PM 2.5 concentration  prepAlR
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PM2.5 percentage reduction
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O PM2.5 percentage concentration
reductions ensamble model (january- Pl epAIR

Reduction Emission 25° percentile mean median 75° percentile

25 % NOXx 1.7 3.4 2.7 4.7
25% NH3 1.1 2.8 2.3 4.2
25% NOx+NH3 3.0 5.4 4.5 7.9




PM2.5 percentage concentration ok
¥ reduction ensamble model (average prepAIR
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Precursor potential impact Preprirs
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To analyze more precisely the importance and impact of different emission changes in NOx and NH3
on PM2.5 concentrations, indicators called potential impact were calculated, defined as the ratio
of the change in concentrations to the change in emissions.

P (NOx)=AC (NOXx)/AE
P (NH3)=AC (NH3)/AE

In this way, while it remains more efficient to reduce both precursors simultaneously, it is possible to
identify any areas where, for the same NOx and NH3 emission reductions, more pronounced
PM2.5 decreases are obtained.

We define the chemical regime as the difference between P(NOx) and P(NH3)

Positive chemical regime (NOx more sensitive). more efficient NOx emission reductions
N%ga’gtl_ve chemical regime (NH3 more sensitive). more efficient NH3 emission
reductions
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Chemical regimes january-march

ENSEMBLE 10% 6.5 55,0 38,5
ENSEMBLE 25% 7.3 514 41,3
ENSEMBLE 509% 7.4 51.1 41,5
ENSEMBLE 75% 6.7 58,5 34,8

e
‘ ‘ Po Regions Engaged to Policies of Air

10% emission reduction 25% emission reduction
47 °N+
46 °N -
Mi M
45 °N 4 . e
" Bo  Bo
44 °N- .
50% emission reduction 75% emission reduction
47 °N-
46 °N : 2
s Ry o -
45 °N e : . e
! o | ] Bo
44 °N+
T T T T T
7°W 9°W 11 °W 13 °W 7°W 9°W 11 °W 13-*

ugm-

Lo a4
Lo oh N

1-3

3-5
5-7
>0



Seasonal chemical regimes
NINFA-ER with 25% emission reduction pre%lﬁ
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® The study aims to provide insights to better understand the response of PM2.5 to changes in
NOx and NH3 emissions

e The study is inspired by other similar recent studies in the literature (Thunis 2021, Clappier
2021).

® The use of three different modeling systems provides greater robustness to the results
obtained, although these still need further investigation to be best interpreted.

® The results show that a combined reduction of the two precursors is definitely the most
efficient in reducing PM2.5 concentrations.

e |n the winter period (Nov-Feb), NH3 more sensitive areas include urban areas such as Milan,
Bologna, Turin, and Venice.

e However, with the same precursor reduction, there are areas where acting on one precursor is
more advantageous than acting on the other, and in this case the NOx more sensitive zones
prevail.
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