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The system (1 / 2) &4 TervAria ...

Photochemical model: CAMXx (version 4.0);

Meteorological input:

CALMET (version 5.5): temperature field, horizontal
wind (u, v), vertical diffusivity;

pressure and water vapour concentration: interpolation
of radio-soundings data;

Grid emissions:

TD approach with disaggregation at municipality level
Integrated with BU emission inventory for the industry
near or inside the Venice Lagoon Catchment’s Basin.
Large industry treated with plume in grid module.




N ) s The system (2/2) & Terdvia..

Boundary conditions: CHIMERE output of 0.5x0.5 degrees
(Copyright (C) 2004 PREVAIR, Pierre-Simon Laplace Institute, INERIS, LISA, C.N.R.S.):

e initial: 3D variable in space (x,Y,z);
e boundary: function of (z, t) for the four borders;
e top: one constant value for each specie.
Other input:
e landuse and albedo: CORINE LAND-COVER (250m x 250m);

e haze (AErosol RObotic NETwork - NASA);

e 0zone column (TOMS - NASA);

e photolysis rate.




The outcome &4 TerrAria s....

The modelling system had been run for one year starting
from the 1° of July 2004. Resolution 4km x 4km.

The two major outcomes we wish to obtain from the output are:

1. An assessment of the air quality levels in the Veneto
Region;

2. An assessment of the deposition fluxes of nutrients
within the Lagoon and the Lagoon Catchments Basin
(SIMAGE project).
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Staton 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
NO2 0.50 0.48 0.60 0.58 0.54 0.36 0.40 0.63 0.52 0.49 0.44 0.38 0.34 0.54 0.30 0.37

Os 0.73 0.76 0.84 0.85 0.83 0.78 0.76 0.84 0.80 0.73 0.83 0.82 0.87 0.74 0.81 0.60

PM10 0.65 0.68 0.49 0.51 0.70 0.67 0.68 0.62 0.46 0.56 0.45

I NMSE 03210 132143 01506 0.7>12
- Correlation o =
200 1
NO, from 0.3 to 0.6 " 100 -
O5 from 0.6 to 0.87 £
PM from 0.45 to 0.70 | g 00
£

- Bias ‘ -10.0

-20.0 -
NO, / O; both signs -30.0

SO, overestimated NO2 SO2

03 PM10
PM underestimated

BIAS O min @ mean [ max




Overestimation
of morning peak
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Overestimation
of morning peak

Ability to model
the vertical

diffusivity?

Bad timing on
morning peak

emissions?

100

60

40

20

100

a0

60

40

20

100

a0

60

40

20

100

g0

60

40

20

P.Bissuola

— mis
— mod

M

2 4 6 81012141618202224
P.Gluerini

— mis
—— mod

24 6 81012141618202224
Adria

— mis
— mod

%, -\uf\
_,/\~4_/_

2 4 B 91012141618202224
Legnago

— mis
—— mod

i g

24 6 B1012141618202224

100

a0

G0

40

20

100

a0

G0

40

20

100

20

Gl

40

20

100

a0

G0

40

20

NO, typical day

S.Fisola Chioggia
100
— mis — mis
— mod ] — mod
il
M 40
20 M
i
24 B B1012141618202224 24 6 B1012141618202224
Schio Bassane
100
— mis — mis
— mod 80 —— mod
&0
40
20
i
24 6 81012141618202224 24 6 81012141618202224
Mandria Cason
100
— mis — mis
— mod 80 — mad
]
40
20
il
24 6 81012141618202224 24 6 B1012141618202224
Treviso Conegliano
100
— mis — mis
— mad =l — mad
]
40
20 +Y
i

24 6 B1012141618202224

246 81012141618202224

100

a0

60

40

20

100

a0

60

40

20

100

a0

[<11]

40

20

100

g0

60

40

20

S.0DonaP.

— mis
— mod

M

24 6 B1012141618202224
Borsea

— mig
—— maod

w

24 6 81012141618202224
S.Bonif

— mis
— mad

&/\/\//

24 6 81012141618202224
Monselice

— mis
— maod

=Sl

246 B1012141618202224




- ‘
A TereAvias..

Deposition

Measurement sites

e Bulk
deposition

e 12 monthly
campaigns
(6 in lagoon site)

Fozla - AZC00




Deposition & Teredria...

Sulphates as S
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Dry deposition
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Conclusions &4 TerrAria s

SURFACE CONCENTRATIONS

1)  Good mean values

2y  Satisfying correlation (better in summer and during the day for NO, and O.,)

3)  Not good typical day (NO,early morning peak and nocturnal underestimation)
4) SO, overestimation (due to also large values in Boundary Conditions)

DEPOSITIONS

59 Good average values

6) Good spatial variability

7)  Satisfying seasonal variability
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Problems

= Vertical diffusion parameterization?
[Conclusion (2) and (3)]

= SO, emissions too high?
[Conclusion (4)]

Remedies

= Use a prognostic meteorological model output
In synergy with CALMET

= Update/Revision emission inventory
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Thank you for your patience

for more information:
Francesca Liguori — fliguori(at)arpa.veneto.it
Silvia Pillon - spillon(at)arpa.veneto.it
Fabio Dalan- fdalan(at)arpa.veneto.it

Giuseppe Maffeis - g.maffeis(at)terraria.com
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THE END




De pPOS ition &4 TerrAvia s....
Annual mean Sulphur Sulphur Sulphur Nitrogen Nitrogen Nitrogen
[mg/m2/day] S.Fisola Lissa Malcontenta S.Fisola Lissa Malcontenta
Measure 2.1 2.0 4.2 1.9 2.4 3.0
Model 1.3 2.8 5.9 2.0 3.6 5.1

Annual mean [mg/m?/day] S.Fisola | Lissa Malcontenta Lagoon Basin
Sulphates as S 1.3 2.8 5.9 1.3 1.8
Total N 2.0 3.6 5.1 1.4 2.6
TOTAL (WET)

DEPOSITION [ton/yr] Veneto Region Basin Lagoon
Nitrates as N 5535 (2200) 940 (282) 128 (43)
Ammonia as N 7290 (2220) 1354 (281) 136 (30)
Sulphates as S 7380 (3281) 1795 (569) 256 (104)
Total N 14292 (4420) 2668 (563) 283 (73)




O & OV arpav Deposition & Tercdvia..
Total Nitrogen
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Large
overestimation

on certain sites

Need to update

the emission
inventory?
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Seasonal and &4 TervAria s....
daily trends

day night
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e Scatter plot:

The measures

(x-axis) are
equally

overestimated

and

underestimated
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e Scatter plot:

basically no

correlation or

even an

autocorrelation,
due to also the
lack of a strong
diurnal cycle as
it is for NO2 or

O3
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The emissions

An example of the An example of the
Top-Down Inventory 2000 Bottom-Up Industrial
Inventory
PM10 from Y SO2 from

sector 7 industries

Transportation
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