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inventory gives an estimation of the primary emitted
pollutant on year base.

The evolution of actions to contrast the COVID disease spreading during the month of March and April evolves in order of days and the average
temperatures, connected to the heating demand, also shows daily changes. These factors have suggested an approach on a daily base for emission
estimates and air quality simulations. The emission scenario calculation has been performed obtaining a dataset of the emission inventory on daily base for
the main pollutants, for all categories and fuels estimated in the reference year for both the scenarios. Outside Lombardy territory, emission dataset of the
PREPAIR Project based on 2013 is used on municipal scale, the national emission inventory ISPRA, update to 2010, gives emissions related to
neighbouring Italian regions on provincial scale and EMEP 2012 provides Swiss emissions.

Daily Lombardy emission trends for primary emitted pollutants, calculated as (COVID-BAU)/BAU

METHODS, RESULTS AND DISCUSSION

The air quality simulation on emission scenarios BAU and COVID have been

performed by the modelling system implemented to evaluate impacts on air NO2 PM10 03
quality: ARIA Regional, developed by AriaNET srl and applied by ARPA
Lombardy. The core of the system is the eulerian model FARM. The main
emission trends estimated across the emission scenarios: BAU and COVID.
The data on emission estimates are the input of the simulation performed by
FARM. The resulting maps illustrate differences between concentrations in
COVID scenario and concentrations in BAU scenario. Concentrations are
average values on the simulation period 15/03/2020 - 03/05/2020 for each
point grid of the domain, which covers an area of 236 x 244 km2 set on im" '_4.;,
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Lombardy Region, with a horizontal resolution of 4 km and 13 terrain- Concentration difference between COVID and BAU scenarios for NO2 and O3
following vertical levels. in ppb and PM10 in ug m-3
100 Bergamo Brescia Milano
j:: 20 Area Area Area A Zone B Zone C Zone D Zone
. 70
-50% ED
T 50
‘ ‘ JH. N H ”' ” o 2 40 BET %
OO AiNnnalh I~ L A B
: v O 30 L ot
sl pae) 15?&?:;] :u:rrgh:r:.n: [I;Iur;hs:ir;] [M'Qﬂiiﬂa] = 70 ....o'f; H
Em‘/ariation [%] =—e=NO2-COVID —g=N02 - COVID BAU _J._
20 1008 1D é J_
o 0 _ .
o Bergamo Brescia Milano
77 oo 110 Area Area Area A Zone
gli [ | -E0% lﬂn
f S . 90
o 20% — 820 -|—
5 r
- B -10% E
G..;ulupl_lllll‘IU!HIII_H”[J!L[”_”HHII |l|'|m In _ﬂII‘llran:q-nlrnU% Y 70 é L
P [leanr::n] {Bm;au:a] durl-st;;} :Ma:rtgva:l IHE'!I E'U @ T
O

L ‘,
bt
3]
E{:I'I
T J_ .i'i.i'i.i‘i.ii_i-'_
I Variation [%]  =#=PM10-COVID  =—e=PM10-COVID BAU 50
. ' 100% — %
| ! a5 | { 0% 4[]
T " . |
- -

EEU'

¢ (=1
‘ .- & 25 | -
; b - - e o I
1 - - o 20 - -
i g ot - + 3 15 | | ] 308
’ by ol 131y D 3 4[}
2 - 133 e 10 | [ | 5 208
o8 B n f4 5
v 11/ | 1l L ‘H M H >
AE-R | i !/ o ol I | _ ﬂ H lilnwnlnn. e iy R
[ .8 ‘ J s _ - 30 e -
) Rural {Pavia) Urban Urban Urban Rural by . ) :
5 (Milano) {Bergamo) (Brescial {Mantova) s ]
4 kst E-E_E:EEIEELE:.
A

- Bergamo Brescia Milano

o A5 Area Ares Area A Zonhe B /one C Zone D Zone

o)
£
I Variation [%] —e=03-COVID —e=03-COVIDBAL g 25
Average concentration on a slice on g
Concentration in COVID scenario . 2 15
the territory of Lombardy, COVID and = 0
BAU scenarios c
NO2 concentrations reduction has shown quite a linear response to NOx 0
.emlssm.ns. reduction, while for O3 opp95|te e\./olutlc.)n IS detectedi decreasing e
N €emiSssions CorreSpOndS tO an INCreasl ng In COncentrathnS . PM 1 O Agglom. di Brescia - lockdown Agglom. di Brescia - BAU Agglom. di Brescia - 2017-2019
atmospheric concentrations simulated by the model, confirm its nature of [ Agglom. di Milano - lockdown  ZJ Agglom. di Milano - BAU @ Agglom. di Milano - 2017-2019
primary and secondary pollutant, showing quite an independent trend ~] Zona A - lockdown 71 Zona A - BAU 2 Zona A - 2017-2019
respect to the corresponding primary emission reduction. However, these ] Zona B - fockdoun ¢ ZonaB - BAU & Zona B - 2017-2019
results are affected by the sensibility of modelling simulation to input data. ) Zona C-lockdour 7 Zona C-BAY 5 Zona C-2017:2019
2w | Zona D - lockdown #J Zona D - BAU i Zona D-2017-2019

For more details

https://www.arpalombardia.it/sites/DocumentCenter/Documents/Aria%?20-
% 20Relazioni%20approfondimento/Emis-mod-report-stima-emissiva-COVID-19-
lombardia magqgio20.pdf

Concentration of main pollutants in different areas of Lombardy, comparison between
assimilated data to measurements and measured data in the three previous years
2017-2019 (ARPA Lombardy, 2020).



https://www.arpalombardia.it/sites/DocumentCenter/Documents/Aria%20-%20Relazioni%20approfondimento/Emis-mod-report-stima-emissiva-COVID-19-lombardia_maggio20.pdf

