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Emission~:

+» Trafti~ fiows on 213 road links: Bologna Council -ATC
¢ Splitt'ng of vehicles into categories: ACI-PSC

++ C.nission factors: Corinair 2000 and TNO

: !

i : Background
Meteorological datasets:
CALMET?LAMA ‘ Urban Model - concentrations:
ADMS-Urban CHIMERE

. &

Output: NO, and PM,,,
- values required by EU directives
+
- outdoor concentrations used to calculate
population exposure




RUN
1 year period: April 2003 =+ March 2004

« Summer pollution episode: 10 — 16 June 2003 with
max observed value [O,] = 250 pg/m?, 11/06/03

» Winter pollution episode: 12 — 19 February 2004

with max observed value [PM,,] = 164 po/inre,
26/02/04

Emissions for road sources (213 road links)

«+ Cars and duty *a1.'ties (source Bologna Council)

++ Buses were canisiuered for each road link (source ATC)

+“+ Mopeds ara *Autorbikes percentages inside ZTL 73% (source PSC
BO), outsic. 2TL 17% ’ "
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Vehicle categories . L'IZEL.?"""
from ACI Bologna |/ daily traffic flows
(source Copert 2002) 226 - 5000
- Fact 5000 - 12000

missions Factors

L - 12000 - 22000
Corinair 2000 for CO, x 22000 - 37000
NOx, NMVOC

N/ 37000 - 61312

+ EF exhaust
and non exhaust
for PM,, , TNO (95)
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Emissions from road sources in S. Felice domain
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CO | NOX | VOC | oo | PMy, | NH3
tly tly tly iy tly tly
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Two difiarent meteorological datasets

% CAL™MET: mass consistent meteorological pre-
Lrocessor which uses the meteorological data
taken from surface and upper air stations (northern

% LAMA: non-hydrostatic meteorological model
Lokal Modell with a continuous assimilation of
surface and upper air stations (italian peninsula,
the Alps and part of the Mediterranean Sea)
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module (from Prev’air — INERIS

Continental CHIMERE: 50 km
horizontal resolution

)

Background hourly concentrations: CHIMERE

Eulerian photochemical- transport model with the aerosol

ADMS-Urban: 50 m
horizontal resolution

m Urbar moc.el results for 1 year period
\April 2003 - March 2004)

'NO, NO, 18t |PM,, PM, 35t
S. Felice  |annual highest annual highest
receptor |mean hourly | mean daily
point ug/m3 value pg/ms value
pg/m3 Hg/md
simulated |68 195 46 68
observed |52 123 42 73




raiondle.

LAMA meteorological input)

EEE Urban model results for the pollution
episodes (in square brackets results obtained with

Averaging NO, NO, PM,, PM,

period simulated |observed  |simulated |observed
period period mean | period period mean
mean pg/ms mean pg/m3 | pg/ms
ug/md

Summer 102 [136] |35 50 [69] 32

episode (10 -

16 June 2003)

AT

Winter episode | 63 [71] 65 55 [6F] 87

(12 -19

February

2004) i

NC, 1 1 hour average
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== a PM,, daily average for the period

(April 2003-March 2004)
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] Spatial varia'ion map of simulated annual average for

T PM,, (Apriii3-iiarch04)
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: Spatial variation map of simulated 35" highest daily value
it fOF PMy (April03-March04)
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Spatial variation map of simulated 18" highest hourly
Ala\l value for NO, (Apr|I03 March04)

® Monitoring
Station

ﬂ"' l/g y, Traffic flows
Sy g P99 NO2 ug/m3
ﬂlﬂ 100 - 120
120 - 140
140 - 160
150 - 180
-‘ 180 - 200
Iy ' ol 200 - 220
N7 220 - 250

il ] —

//
u.//,,//

=T
WA +

7 Kilometers
" w—

NO, outdaor concentration levels in
323 (,hlldren houses + 2 schools
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FIIR  PM,, outdoor concentration levels in

,.333.children houses + 2 schools
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46 annual average
PM,, [ug_m7]

00 22  school outdoor
annual average
PM,; [ug_m’]

residential outdoor

O 25-29 annual average
PM;, [ug_m7]

| [ waran

/ \/ traific flows

We will identify mcan population (children) fractional time spent in
the different 1-icro-environment. We will use only three micro-
environmer.te.

«» Res:idznual indoor
¢ School indoor
«» Traffic

Residential Indoor = Derived from the residential outdoor
concentrations applying the EXPOLIS infiltration factors

School Indoor = Derived from the school outdoor concentrations
applying the EXPOLLIS infiltration factors

Traffic = Derived from Italian and European studies as function of
the mean concentration in the streets of the interested area
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Population exposure (2)

Annual Mean Children Exposure

Residential Indoor x Fg, + School Indoor x Fg, + Traffic x F;

(a weighted mean)

Fg, = Fractional time spent in Residential Indoor
Fs, = Fractional time spent in School Indoor
F = Fractional time spent in Traffic

Conclusions

+» Urban rnodei, combined with the regional chemical
transpoit mcdel, performs quite well to assess long term
averao2s of PM,,and NO,

++ Peak pollutions are poorly reproduced

% Modelling integrated system in the analysis of present
and future scenarios can be a valuable support for the local
administrations in applying EU directives on air quality

+» Methodology for population exposure estimates , based
on infiltration factors, is now in progress.
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EXTRA

Buses \vere considered for each road

link (source

ATC)
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CALMET

Wind speed (m/s)
Wind direction (°)

Reciprocal of theMonin-
Obukhov length (m1)

Mixing height (m)

LAMA

Wind speed (m/s)
Wind direction (°)

Near surface
temperature (°C)

+

* Near surface * Incoming solar radiation
temperature (°C) incidente (W/m2)

« Surface albedo (local station Sasso Miarconi)
+

 Incoming solar radiation
incidente (W/m2)

(local station Sasso Marconi)

Fo:sus on Children — Why?
1) Children hzve nxcreasing importance in public health
evaluations

2) Children’s mobility is usually short-radius. Bologna high-
resolution outdoor AQ simulations are referred to a small
area of the city and so short-radius mobility could be a great
advantage. Furthermore, we can estimate a simplified but
realistic time-activity table without surveys

3) Mobility surveys on children could be more easily done
in the schools of the area. In the future, monitoring data
could also be collected inside and outside next to the
school.
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Time serie of CALMET mixing heigth and
NO, concentration in the summer episode
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