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The ALPNAP Project

Monitoring and minimisation of traffic-induced noise and
air pollution along major Alpine transport roufes

Interreg IIIB - Alpine Space
Final goals:
,-*_'-.:f‘:ﬁ*describe the peculiarities ,of (the dispersion of air polluta

ﬁ{ he, agation of noise in AlpipeValleys
a5 3o _L_.fc;\_c‘jtr- '_.ﬂ_-science-based method and tools\for monitoring a

—~predidhiomfoTenvirenmental impact dueto trans=Alpine traffic.
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(meteo and air quality data)
o CETE de Lyon: French side ® Air quality stations
@ ARPA Piemonte: Italian side ® Meteo stations
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- Summer episede: 3 - 13 Jyly

Winter episodes: 10 - 20 December and 8 -"18 February



Selection of periods

NO, French side PM10 French side

Time evolution of hourly NO2 concentration in St. Julien and St. Jean - Year 2004 Time evolution of daily PM10 concentration in St. Julien and St. Jean - Year 2004
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Meteorological characterization of the episodes

To confirm the choice of the episodes, we looked at the
meteorological conditions.

The selected periods were generally characterized by
,a’rmospherlc high pressure, no-perturbation and consequent

:“-‘iﬁ absafice of precipitation: w

¥ ..-H'.,_ .

e dnalyzed in.details the wind>speed/timeevolution'at the
‘surfaceand shestemperature verticabprofile in PBL during the
PM10 highest concéntration day-

Susa - July 2004

Susa - July 2004
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Simulation of the meteo fields using the prognestic
code RAMS up to 1 km resolution, 4 nested domains

2 k.
# grid 1: 1088 lon x 1088 lat km? 64 km horizontal resolution

Mesoscale

grid 2: 562 lon x 464 lat km? 16 km horizontal resolution
g grid 3: 197 lon x 132 lat km? 4 km horizontal resolution 8
grid 4: 101 lon x 81 lat km?2 1 km horizontal resolution [

| Vertical grid: 27 vertical stretched layers (0 -17500 m),
first layer 50 m depth (first level at 24 m)

Regional to
local scale

RAMS s initialised with the ECMWEF (0.5° lat/lon) analysis
fields.

Nudging at the lateral boundaries of the outer grid every 6
hours.

focus on the valleys for dispersion modelling of traffic emissions on

main roads (highway and national roads)
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Wind speed [m/s]

St. Michel

Wind speed [m/s]

Comparison between measured and simulated wind speed - St. Michel de Maurienne 5-11/07/2004
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Comparison between measured and simulated wind speed - St. Michel de Maurienne 8-14/02/2004
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Comparison between measured and simulated wind speed - Susa 5-11/07/2004
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Comparison between measured and simulated wind speed - Susa 8-14/02/2004
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Wind speed [m/s]

Modane

Wind speed [m/s]
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Comparison belween measured and simulated wind speed - Modane 5-11/07/2004
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Comparigon between measured and simulated wind speed - Modane 8-14/02/2004
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Comparison belween measured and simulated wind speed - Bardonecchia 5-11/07/2004
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Spots of 'science’: some critical items

for atmospheric modelling

Sensitivity of the simulations to a proper modelling of the surface
temperature in highly complex terrain, especially in Winter time.

= The initial profile of temperature and humidity in the soil represent |

the triggering-start of the soil model, part of the ‘engine’ of the
 surface layer and boundary layer physical processes. p

Lack of observed.data and information about the soil thermodynamical
variables is one of the limits which canaffect the performances of
the numerical models: more ‘dramatic’ for Winter periods, not yet
optimal information on snow coverage

15T try: initial soil profiles of temperature and humidity from values
extracted by the ECMWEF analyses,

2"d try: using a constant profile of humidity with lower values than
the ECMWEF ones (ex. RH =25 %)




Temperature ['C]
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Spots of 'science’: some critical items for atmospheric modelling

Comparison between measured and simulated Temperature - Prerichard (Bardonecchia) 05-09/07/2004 (GMT)
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Downscaling from RMS to MINERVE mass consistent model

Simulation of the meteo fields using the dlagnos‘nc code

MINERVE # up to 100 m resolution, in subdomains Regional
aria scale

I wind speed - Bardonecchia 5-11/07/2004 rison beh d and simulated wind med{MNERVE) Bardonecchia 5-11/07/2004
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MINERVE gets as input the hourly RAMS 3D gridded dynamical and thermal fields and...

- interpolates the mean input fields on its 3D computational domain
-performs and objective analysis: application of mass conservation in every domain cell

Sub-grid 1:Susa valley 20 x 15 km, 100 m resolution
Sub-grid 2: Maurienne valley 20 x 20 km, 100 m resolution
Vertical grid: 27 vertical stretched layers (O -8000 m), Ist /eve/ 10 m



Accounting for the presence and effect of viaducts and tunnels
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NO tunnel case: the emission road segments lay on the topography
=

' I-A case : the tunnel emitted mass is attributed to the first emission-
. segments adjacent to the two entrances (50 m in case of Frejus!!)

L

- Distributed Case: the tunnel emitted mass is attributed to # emission-
= segments starting from the funnel enfrances up to cover about the 10% of
.ff{‘ the tunnel length (~ 1000 m in case of Frejusll) &

e In MSS also
Defined-range case: the tunnel emitted mass is attributed to
emission-segments adjacent to the furinel entrances with the
criteria... (inspired by literature)

Tunnel length < 1000 m 2> Segment length = 50 m
Tunnel length 1000 - 5000 m ==»  Segment length = 100 m
Tunnel length > 5000 m 2=  Segment length = 200 m

Emission boxes at tunnel entrances:
40 m cross-road (2 highway lanes) x 20 m height x segment-length m along-road.
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. —
.- consistent. differences (asexpected...) in concentrafioniatdocations in proximity
of the tunnels when including or not their presence

- at 1 km res;not remarkable differencesbetween the I-A and Distributed cases

- af 100 m res., analogous behaviodr between I-A case (50 m at Frejus) and Def-
range case (200 m at Frejus)

-at 100 m res.: sensible differences between the Distributed case and others

Final choice: keep the ‘'defined-range’ configuration to have a more realistic

representation of tunnels’ impact: modulation as function of their length, that is
their emitted mass



NOx concentration fields
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Providing concentration data for impact assessment

Differences between 2004 and 'future’ scenarios’ concentrations
mean maximum

NOx concentration fields L )9 7 Pl .. i NOx concentration fields

(pgh) o pigl £ 20 _ (ngi)

Mean over period (Mpp) AL e Max over period (Mxp)
05 o iy = 05— 11 July




‘The peculiar
Aqh&nogen'eo wn '

T i R =i
ﬁ/\s was*qge‘d in ‘r_‘l;\ ar \ of ALPN/
' ansect
further c . local scale was per'formed
with mass-consistent fr EgVE So ific critical items were discussed

w analysis allowed ld he most critical zones for the air pollution
d the informatio transferred to the impact assessment.

The methodology proposed was proved tobe efficient to simulate (and forecast)
meteorology and dispersion in highly complex and inhomogeneous terrain
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