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Developing and applying a hybrid modelling system to reconstruct air quality
and source contributions in an urban area

Hybrid Modelling System (HMS) and Case study
Source apportionment

Evaluation of obtained results

1.
2.
3.
4,
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CAMx/AUSTAL- Hybrid modelling system

CAMx Background

AUSTAL local contribution
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PSAT tool allows CAMx concentrations to be
split into:
-  CAMx background (due to emissions of all
cells except the overlapping local domains)
-  CAMx local (due only to emissions of the
overlanning local domains)
rvative and able
S

FINAL CONCENTRATION WITHIN THE
LOCAL DOMAIN

CAMX BACKGROUND

+
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CAMX Meteorological fields
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Domain

(1,6 x 1,6) km? resolution 20 m (80 x 80 cells) — corresponding to 1 CAMx cell
Meteorological input

- TALDIA with LMO, wind speed and direction from WRF

Emissions

Domestic heating (point sources) and road transport (linear sources)
Buildings

2604 cells (6400 totals) represent buildings. Land use database = ATLAS EUROPE
Roads

545 road arcs, each with a specific emission
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Emission regions «tagging»
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01 ELE Electrical power plants

01 OTH Other power plants

02 BIO Biomass burning for residential and commercial heating
02 OTH Other residential and commercial heating

07 AUT Road transport — Private cars

07 LEG Road transport — Light duty vehicles

07 PES Road transport — Heavy duty vehicles

07 MOT Road transport — two wheels
11 NAT Natural sources
Transboundary sources

OTHER Other sources: Industry, Agriculture, solvents, off-road transport

l
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Annual average - 2010
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PM2.5 - Province of Milan
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HMS - receptor analysis - PM, - RSE
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HMS - Receptor analyis - PM, . RSE

Ricerca

POLITECNICO f v

MILANO 1863
m(02BIO-PM25m020TH -PM2,5 m07 AUT - PM2,5m07 LEG - PM2,5 m07 PES - PM2,5 m(07 MOT - PM2.,5
4.5
4
3.5
3
-
E s
)
=
= 2
2
)
g 1.5
=
g 1
=
S
o = -
; = B =
e o) & & o) 8 & o) 2 2 o) oy
‘@ e ‘@ 7 = ‘@ 7 g ‘@ 7 g ‘@
i Q ] i Q Q A Q (] o Q ]
s 2 08 F 2 02 B g 02 E Oz 8
A 2 ol = =9 jam =T =
s s s S
= = = =
CAMx local AUSTAL CAMX local AUSTAL
March July

Ricerca sul Sistema Energetico - RSE S.p.A. FAIRMODE - Technical Meeting — Tallinn (June 2018) Guido Pirovano




POLITECNICO

MILAN

LOM

POV

gy
= ',

arch

Long range/IC
m 01Electric
u(010ther
m 02BioBurn
B 020ther
m(07Cars
H(07Light comm vehicles
H (7Heavy duty vehicles
- = 07Motorcycles and mopeds
B Natural
l u Other anthrop.

= Transboundary

1 2 5 6

oncentration [pg/m?)

W)

7 ->
AUS

MIL
PRO

LOM

POV

50, ~
Long range/IC

_ m 01Electric

1 (010ther

B B 1 02BioBurn
/ B 020ther

.\ [ | 07C.3.1‘S .

m (7Light comm vehicles

m(07Heavy duty vehicles

- B 07Motorcycles and mopeds

B Natural

l u Other anthrop.
© Transboundary

1 2 3 4 5 6

Concentration [pg/m3]

Park

40 -

\/

Traffic

FAIRMODE - Techt

HMS - Receptor analysis - EC

RSE

Ricerca
Sisterna
Energetico

Concentration [pug/m3]

Long range/IC
AUS I m 01Electric
] u 010ther
MIL - ®02BioBurn
i H (020ther
m(Q7Cars
PR
0 l H (7Light comm vehicles
] m (07Heavy duty vehicles
LOM B 07Motorcycles and mopeds
i B Natural
POV u Other anthrop.
© Transboundary
0 1 4 5
Concentration [pg/m
> 71% ‘ AN
‘ Long range/IC
AU | m 01Electric
] = 010ther
MIL - E (02BioBurn
\ A ®020ther
m(07Cars
PR —
0 l m 07Light comm vehicles
] m ()7Heavy duty vehicles
LOM m 07Motorcycles and mopeds
i B Natural
POV m Other anthrop.
= Transboundary
0 \ 2 3 4 5




HMS - Receptor analysis - EC RSE
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Vehicle Exahust (VEX)
Vehicle non-exhaust (NEX)
Biomass burning (BB)

Industrial (IND)

Secondary nitrate (SNI)
Secondary sulfate (SSO)
Not apportioned

Total
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CAMXx vs AIRUSE

(qualitative comparison)

AIRUSE+ (2013

Concentration %
0

(ug/m3)

1.8 6%

2.5 8%

5.1 17 %
0.4 1%
1.4 5%
1.5 5%

8.9 30%
5.6 19%
2.6 9%
29.8

This work (2010

Concentration

%

(ng/m3)

3.6 19 %
4.3 23 %
0.2 1%

not tracked

not tracked
8.7 46 %
18.7

Pepe et al, 2018. Atmospheric Environment (submitted)
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Particulate Matter is a multiscale and multisource problem

Road Transport, Biomass Burning and Agriculture are the main sources of Particulate Matter

Y
J\.

The local context can introduce detectable spatial variability in the spatial concentration pattern but
providing a minor contribute to the total concentration

AY4
J\.

HMS reproduces with reasonable results both primary, secondary PM and precursors

Y
AL

The comparison with AIRUSE results provided a qualitative evaluation of HMS results for PM, .

. _
[ Further developements of HMS (on-line treatment of line sources) j
[ Better harmonization of bottom up and top down approaches for emission reconstruction j
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