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Note that CALINE4 was deliberately not used in the case studies presented here. This Gaussian line source model was
mainly designed to predict atmospheric concentrations within a few hundreds of meters from open roadways (California
Department of Transportation, version 1.31, 2005). Our decision was motivated by a first series of tests in which application
of CALINEA4 to street canyons lead to high underestimation (Wroblewski et al., 2008).

TEST CASES
Streets
Six streets were studied: three street canyons of Berlin, Hanover and Copenhagen instrumented during the European
TRAPOS program (1994-1995) and three streets located in the city of Nantes:

- adeep street canyon (height/width ~2)

- aclassical street canyon (height/width ~1)

- asemi-open street.
In each of those last three sites, a monitoring campaign was carried out by AIR Pays-de-Loire for a period of several months
to two years. The presentation of the results will be limited to those cases (Table 1 and Figure 1).

Table 1. Characteristics of the three studied streets.

Name Height | Width | H/L. [ Annual average traffic Measurement period Measured pollutants
Rue de Crébillon 21.0 9.3 2.3 | 10650 veh./day 1 May 2004 to 30 | NOy, PMyq, CO
April 2005
Rue de Strasbourg 18.0 14.5 1.2 | 27 090 veh./day 1 January 2004 to 30 | NO,, CO
April 2005
Quai de la Fosse | 15.9 30.0 0.5 | 43 810 veh./day 1 October 2004 to 31 | NO,, PM,,, CO
(built side) January 2005
Quai de la Fosse 30.0 / 43 810 veh./day 16 December 2004 to | NO,, PM;q, CO
(open side) 31 January 2005

Measuring side

i Measuring side | Measuring side

Buildings g

Measuring side
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Figure 3. Cross sections of the streets.

Input data
Since no information about CO background levels was available, only NOy, NO; and PMj, concentrations were modelled.
The following data were used as input:

- Hourly NOy and PM; background measurement data. They were respectively taken from two urban background
monitoring stations located in the surroundings of the streets and selected by AIR Pays-de-Loire. O3 background
measurements were also introduced into ADMS-Urban and SIRANE (for modelling chemistry).

- Hourly meteorological recordings of wind, cloud cover (for computing stability in ADMS-Urban and SIRANE)
and global solar radiation (needed by OSPM simplified chemistry module) (Meteo-France, Nantes airport).

- Information about traffic and fleet composition. Data were provided by AIR Pays-de-Loire and used to compute
NO, and PM¢ hourly emissions in the three streets. COPERT IV emission factors (EEA, 2007) were applied.

SENSITIVITY TESTS

Preliminary sensitivity tests were first performed with ADMS-Urban, OSPM and SIRANE to better characterize the response
of those models as a function of the input data. Crébillon street and all related input variables and parameters were taken as
the reference case. In all the tests, a 12 month long modelling period (1 May 2004/30 April 2005) was considered. Given a
dispersion model and a pollutant (NO, or NO,), the model sensitivity to each variation of an input (all other parameters being
fixed) was quantified by the coefficient:

AE[%] = (El - Ef‘ﬁ'f) /Eref
Ap[oo] (pz - pref) / Pret

AE[%] is the relative variation of NOy or NO; mean concentration (average over the period) due to a relative change

) i=1, 2...N=total number of variations for parameter p

Ap[oo] in the parameter value. Q=1 means that a 100% variation of the parameter entails a 100% variation of the average

concentration.

All models appear to be most sensitive to: NOy traffic emission rates, with more pronounced effect on NOy concentrations;
background concentrations, with more pronounced influence on NO, concentrations; the street geometry (Table 2).











