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Role of RAG-W partners

ARPA traffic data collection for the Italian side
Piemonte _ _ _
traffic data collection for the French side
CETE de computations of traffic induced air
Lyon pollutants emissions
acoustic characterisation of road
' pavement
ARPA elaboration of air pollutants emissions as
Piemonte iInput for dispersion models by GIS tools
ISAC-To ‘ computation of pollutants concentrations by
dispersion modelling systems
CSTB computation of noise indicators by noise
propagation models
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Transport networks of the Frejus area

3 types of transport networks:
= motorway

= national roads )
—— railway ...
. NR ./r:!!_l:lDANE
Traffic data have been set up from dlfferng{Eng su.sp.-;fﬂ_t_g'?
dabases with heterogeneous information /"xm ----- '
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Road traffic data

Permanent traffic counting stations or toll systems:
- Highway A43 (SFTRF). Frejus tunnel - hourly data
plus 6 pay tolls - annual daily average

- National roads (DDE de la Savoie): 6 monitoring stations
(5 on RN6 and 1 on RD902)

TOTAL
DAY HOUR WAY (Fr to It, or It to Fr) CLASS CLASS e TRANSACTIONS
01/01/2004 00+01 French (way France > ltaly) Ligkhicle 99 7
01/01/2004 00+01 French (way France > ltaly) Hedethicle 2 8
01/01/2004 00+01 French (way France > ltaly) Van 99 1
01/01/2004 00+01 Italian (way ltaly > France Liytehicle 99 13
01/01/2004 00+01 Italian (way ltaly > France He&whicle 1 1
01/01/2004 00+01 Italian (way Italy > France Van 99 3
01/01/2004 01+02 French (way France > Italy) Ligkhicle 99 3
01/01/2004 01+02 French (way France > ltaly) Hedethicle 2 9
01/01/2004 01+02 Italian (way Italy > France Ligrehicle 99 9

French side
Traffic data ALPNAP




Road traffic data

Permanent traffic counting stations or toll systems:
- Highway A43 (SFTRF). Frejus tunnel - hourly data
plus 6 pay tolls - annual daily average
- National roads (DDE de la Savoie): 6 monitoring stations
(5 on RN6 and 1 on RD902)

Data agglomeration and segmentation in homogeneous section

Day / Hour H1 H2 H3 H4 H5 H.. H.. | H20| H21] H22 H23 B4 | Daily Total
Ol-january 20 13 15 10 17 .. .. 99 oy 69 44 38 1880
02-january 29 27 18 12 21 . .. 213 154 10 94 73 3393
03-january 40 24 27 26 27 .. . 277 319 232 94 62 4476
04-january 43 32 53 19 25 .. .. 165 124 93 17 39 0037
29-december 10 11 10 10 8 . : 96 60 42 36 26 1460
30-december 22 18 10 13 12 : : 123 94 73 58 31 67 18
31-december 11 30 17 8 15 y . 75 65 49 35 27 2337

French side
Traffic data

ALPNAP
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Road traffic data

Base data required for emission calculation are hourly distributed
traffic flows and ratios between vehicles categories

Generalization with average spreading histograms (h/h, LV/HV,
workday, saturday, sunday and holiday)

National Road - Light Vehicle - Workday Highway - Heavy Vehicle - Workday

12% 12%

11% 11%
10% 10%
9% 9%
8% 8%
7% %
6% 6%
5% 5%
4% 4%
3% 3%
2% 2%
1%+ 1%
0% - 0%~

Integration in GIS format

French side ‘
Traffic data ALPNAP
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Road traffic data

Traffic flows from road traffic model (9™ hour on an average
Wednesday), based on monitoring measurments (punctual traffic
counters)

Hourly distribution is rebuilt from average spreading histograms,
based on the 9t hour of the reference day:

- highway, rural, urban (LV, HV)

- hour/hour (workday, saturday, sunday and holiday)

- day/day, month/month

Highway - Light Vehicle - Workday Day / day repartition Month / month repartition
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Road traffic data
Quite good correlation between italian and french spreading histograms

Highway - Heavy Vehicle - Workday
=|talian Average =  French Average

National Road - Light Vehicle - Workday
= [talian Average = French Average

12%
11%
10%
9% =
8%
7%

Highway - Light Vehicle - Workday National Road - Heavy Vehicle - Workday

= ltalian Average = French Average 5ltalian Average = French Average
129% 12%
11% 11%
10% 10%
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Railway traffic data

Noise purposes
UE noise directive: 3 periods [day], [evening] and [night]

Type of data, given by RFF:

A model cross section of Maurienne Valley for an average
week of October 2004

Daily variation by type of trains - Workday - October 200 Daily variation by type of trains - Saturday - October 2004

80%
0% 70%
B0% B0%
50% 50%
40%

40%

0%
20% 20%
10% Freight 10% Freight
0% Regional Line % Reqional Line
6 15h Majar Line

Majar Line
18h-22h Bh-18h

18h-22h

22h-6h 22h-6h

French side
Traffic data

ALPNAP



Railway traffic data
Noise purposes

Type of data, given by RFF:

A model cross section of Maurienne Valley for an average
week of October 2004

Daily average traffic data on French regulation periods for the
other sections of Maurienne Valley

Types of train Great classes of train
Freight Freight
Foods Freight
Regional train Regional train
International train International train
High speed train International train
Isolated locomotive Freight

French side
Traffic data ALPNAP




Railway traffic data
Noise purposes

French side

Data agglomeration and segmentation in homogeneous section

Generalization with average spreading histograms: unfortunately
no possible itemize railway traffic modulation for each period

ltalian side

No data for freight trains in Italy: assumption that freight trains
travelling to Modanne cross the Fréjus tunnel to Bussoleno

Use of the same spreading for regulation period, shifted of the
route time

Traffic data
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Noise emissions
Characterisation of road pavements

Motivations:
- Road is part of the noise source (but gen. not integrate in models, only traffic car)
- Strong differences between road pavements acoustical properties (10dB dyn)

Georeferenced measurements with high
spatial resolution

Noise levels compared to standard
pavement

Road acoustic properties used to modify
the apparent noise power level of sources
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Air pollutant emissions: Copert IlIl methodology

ETOTAL = EHOT L ECOLD L EEVAP

E;ora. total emissions [g] from road transport (exhaust emissions ),

E..or emissions [g] during stabilised engine operation,

EcoLp €missions [g] during transient thermal engine operation (cold start),
Ecvap €missions [g] from fuel evaporation, relevant only for gasoline vehicles.

Epori k=N Mk Guorijx from GIS data

EHOT i,k emissions [g] of the pollutem=i=pragdced in the reference year

\ i « mileage per vehiclgfdriven on roads of type k by vehicles of class j

€yot. i, j k EMissiontgctor  [g/km] for pollutant i, vehicle class j and on roads of type k

from traffic data

Air pollutant emissions



Alir pollutant emissions: Copert Il methodology

COPERT Il classification of vehicles:

- type of vehicle (passenger cars, LV, HV, bus and two wheelers)
- cylinder capacity

- fuel used (gasoline or diesel)

- legislative (ECE, Euro) or technology step

Vehicle category split from COPERT Il

Type |Class  Legislation Type Class Legislation

Gasoline |PRE ECE Gasoline |CONVENTIONAL

<14t ECE 15/00-01 @ [<35t EURO | - 93/59/EEC
ECE 15/02 ° EURO Il - 96/69/EEC
ECE 15/03 S EURO IIl - 98/69/EEC Stage
ECE 15/04 i EURO IV - 98/69/EEC Stage 2
IMPROVED CONVENTIONAL E’ Diesel CONVENTIONAL
OPEN LOOP = <35t EURO | - 93/59/EEC
EURO | - 91/441/EEC 2 EURO Il - 96/69/EEC

EURO Il - 94/12/EEC
EURO Il - 98/69/EC Stage 2000 Gasoline >3,5t- CONVENTIONAL
EURO IV - 98/69/EC Stage 2005 Diesel | CONVENTIONAL

Gasoline |PRE ECE <75t EURO | - 91/542/EEC Stage |
1,4-2,0t [ECE 15/00-01 EURO Il - 91/542/EEC Stage I
EURO IIl - COM(97) 627
EURO IV - COM(1998) 776
EURO V - COM(1998) 776

Passenger cars

Diesel IMPROVED CONVENTIONAL
<2,0t EURO | - 91/441/EEC
EURO Il - 94/12/EEC

Heavy Duty Vehicles

An emission factor &,51. ; must be introduced for each vehicle category and class

Air pollutant emissions



Air pollutant emissions: Copert |Il methodology

According to COPERT Il hot emission factors depend only on
average speed.

€oti k= [8(V) T (V)] aV

€0t i.;, x €Mission factor [g/km] for pollutant i, vehicle class j and on roads of type k,
V vehicles speed

f.. (V) frequency distribution of the mean speeds which corresponds to the driving patterns
of vehicles on road classes.

PM,, emission
factor depending
on average speed

Air pollutant emissions



Copert Ill: application to ALPNAP project

E COLD; i, j, highway @

as the road network is composed of national roads and higways,
vehicles complete their warming-up phase mainly on secondary roads

E cvap. i, j, k @

pollutants choise, PM,, and NO,, doesn’t concern fuel evaporation

PM,,= TSP

non-exhaust emissions for Pl (i.e. tyre, brake, clutch and road

wear particles) from CITEPA

(mg/km-vehicle)

Vehicle type tyre brake clutch road Total

Passenger cars 7.7 3.2 2.5 7.5 20.9
Light duty vehicle 12 4.5 2.5 7.5 26.5
Heavy duty vehicle 83.3 12.4 2.5 38 136.

Air pollutant emissions



Air pollutant emission model
Input

Software used is COPCETE, made by the French Minister
of transport

For each segment the main input data are:

year studied

type of the segment (urban, national or motorway)
heavy duty average load

length of the segment

slope of the segment

number and average speed of light cars, light duty
vehicles, heavy duty vehicles, two wheelers and bus

Air pollutant emissions



Alir pollutant emission model
Output

Emission factors (g/km) for:
base scenario (year 2004)

modal-shift scenario (shift of 1700 heavy lorries from
motorway to railway, year 2004)

each arc of national roads and motorway (Italian and
French side)

each hour of the three selected periods
8th — 18t February
3rd — 13t July
12th — 18t December

PM,, and NO, pollutants

Air pollutant emissions



Postelaboration of emission data

Georeferentiation of emission model output

. for dispersion model input
Arc identifying

.\ , Hourly emission factors
Emission data are in xlIs / dbf forma/v

R

Quantity (gram per kilometer) of NOx during
day 1, hour 2 on the segment number 5A43

Not contain any informations about geographic position.
Create a corrispondence between hourly emission factors and
spatial information.

Postelaboration of emission data



Extraction of geographic informations

Geographic information:

. start xX; y; z;
» 2D (X,y) points of start/end of arc

* heigth of road respect to terrain (Dz)
* lenght of arc arc.

IS contained in GIS shapefiles, supplied by:

- CETE de Lyon for French road network

- ARPA Piemonte for Italian road network. end x;y;z =
start X ,; Vi Zisg

end Xir1 Yis Zin

To manage geographic data, we used ArcView software

Postelaboration of emission data



Coordinate conversion

French coordinate system :

» geodedic system: NTF
* projection: Lambert Il etendu
* ellipsoid: Clarke 1880

For homogeneity, coordinate conversion
into UTM-Ed50 system:

 projection: UTM

* ellipsoid: Internazionale 1909
e datum: Europeo 1950

e zone: 32 North

As the west limit of Zone 32 North passes through Grenoble, the whole Val
Maurienne is included, so the choise to convert into UTM-Ed50 was correct.

Postelaboration of emission data



Treatment of viaducts and tunnels

Torino
—>

Frejus

Bardonecchia

Serre
La Voute

Rio Ponte
Deveys

Prapontin

v

Mpmpantero

Ramat

Clarea o
Giaglione

Postelaboration of emission data



Treatment of viaducts and tunnels

Viaducts

Viaduct needs specific segmentation to identify its different slopes.
2D (x,y) emission segments are rearranged as 3D (X,y,[x) segments.

Ramat 5 3 Dz;;=0m Dz,;;=80m
1
Dz, = 80m Dz,;= 70m
L @s50m Dz, = 70m Dz, =0m

Viaducts location in UTM coordinate was made by inspection, in
cooperation with the Province of Turin, while £z was obtained from SITAF
files, containing vertical profile of motorway A32.

=== _motorway profile
terrain profile

Postelaboration of emission data



Tunnels

Dispersion model requires every tunnel corresponds to a single arc,
because emissions have to be divided in two points: entrance and exit of
tunnel.

The arcs which compose a tunnel were joined in a single arc.

Italian tunnels location in UTM coordinate was made by inspection using
GPS, in cooperation with the Province of Turin.

Postelaboration of emission data



Emissive input for dispersion model

Each arc is univocally identified by an ID both in shape files and in dbf files.
We used “ID” field, to make the corrispondence between hourly emission

factors of dbf files and geographic information of shape files.

Geographic data Hourly emission factors

“ID” field

"lenght" field is used to obtain the linear emission of arc, as “hourly emission
factors” fields are expressed in grams for unity of length (km).

Postelaboration of emission data
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