POTENTIAL IMPACT OF A LOW EMISSION ZONE ON STREET-LEVEL AIR QUALITY IN BARCELONA CITY USING CALIOPE-URBAN MODEL
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> |ntroduction

This work is an initial step towards evaluating the impact of Barcelona Low Emission Zone
(LEZ) on air quality using CALIOPE-Urban. Here we evaluate CALIOPE-Urban ability to sim-

ulate NO, concentrations and assess its sensitivity to structural reductions of NOx emissions.

> Methodology

CALIOPE-Urban

CALIOPE-Urban is a street-scale modelling system that couples CALIOPE air quality
mesoscale modelling system (Baldasano et al., 2011) with R-LINE (Snyder et al., 2013). The
CALIOPE system integrates WRF meteorological model, the BSC-CNS in-house HERMES for
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> Methodology (con't)

Barcelona Low Emission Zone and sensitivity of CALIOPE-Urban to poten-
tial reductions of NO, emissions

A 68% of Barcelona citizens were exposed in 2016 to NO, levels above the annual limit of
40 ug/m> (ASPB, 2017). To decrease the negative impact of air pollution on citizens health,
Barcelona municipality implemented last December 2017 a Low Emission Zone (LEZ) that
focus on its first stage on reducing NO; levels during air pollution episodes, banning the
entrance of approx. 17,9% of the current circulating vehicle fleet (BR, 2017). Specifically, those
produced before the entrance into force of EURO standards. This policy is planned to become
permanent on December 2020.

To analyze the sensitivity of CALIOPE-Urban to potential reductions of NO, emissions we
use a mesoscale model run that incorporates the full emissions in the region and we force the
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> Results (con't)

For daily means, similar correlation is given by both systems but CALIOPE-Urban produces
more results within a factor of two of observations (FAC2 = 0.95 vs 0.87). The street scale sys-
tem tends to overpredict daily means at Eixample site, in the area with highest traffic in the
city (black dots), and to underpredict at the background site of Palau Reial (purple). For the
daily maximum, CALIOPE underpredicts in general and CALIOPE-Urban decreases the bias
mostly at sites closed to high traffic intensity (e.g. Valencia Street 445 and Eixample).

Scenario Palau Reial Eixample Gracia Valencia St. 445 Industria St. 309 Industria St. 213
CALIOPE-Urban base case 28.0 77.2 49.7 65.8 44.7 46.5
CALIOPE-Urban-R15 27.3 72.6 43.7 61.1 429 44 4

Table 1: 2-monthly mean NO, concentrations on an hourly basis in ug/m? at each site during
April-May 2013 for CALIOPE-Urban base case (full NOx road traffic emissions) and CALIOPE-
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