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Abstract

WRF-Chem (Weather Research and Forecasting witim@trey Model) is being used to perform air quafityecast
over the southeast Brazil with a domain centeretthénMetropolitan Area of Sdo Paulo (MASP). Thedations
are used to understand the pollutants behaviorecoimg the fluxes to and from the urban areasxtoméne the
formation of secondary pollutants (e.g., troposigherzone), and to validate the efficacy of air dfyapolicies
implementation, particularly the ones that aretegldo the vehicular fuel used in the region. Gnpdrtant factor to
improve the air quality simulations is the configtion of suited inflow boundary conditions for tehemical
species. In that context, the objective of thislgtis to assess the impacts of using time-depertleainical Lateral
Boundary Conditions (CBC) on tropospheric ozoneugitions with WRF-Chem. Two simulations were catroeit
using Carbon-Bond Mechanism version Z (CBMZ). Thstfsimulation was a set-up to run with WRF-Chem
default CBC, and the second one using time-depeéndB& obtained from MOZART-4 (Model for Ozone and
Related chemical Tracers, version 4) simulatiortse Pperiod of study was from May 15 to May 18 anairfr
October 30 to November 1, 2006, when a comprehensiperiment with ozonesondes launching and surface
measurements was performed. Results show that MOWART-4 CBC reduced mean bias, RMSE and slightly
improved correlation coefficients for ground levetone as well as ozone vertical profile above 3 Himese
improvements were more significant during periodswower photochemical activity. However, undeiasttion

of ozone concentration peaks was also observelisnperiod, which can be an issue for operatioirafjaality
forecasting.
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1. Introduction

Air pollution is among the first ten risk factorsrfdisease burden (Lim et al., 2013) and is als® athe biggest
problems that affects megacities all over the wowtiere high ozone and particulate matter conceons are
frequently experienced (Baklanov et al., 2016)Sbuth America, the most populated megacity is thegrdpolitan
Area of Sao Paulo (MASP) with a population abowe 20 million inhabitants (United Nations, 2014).cAading to
S&o Paulo State Environmental Agency (CETESB),aspperic Ozone (§) and Fine Particulate Matter (BM are
the pollutants that frequently exceed the stateyadlity standards (i.e., 140 pg/mr ~70 ppb of 8 hour moving
average and 60 pg/nof daily mean, respectively). In 2017, the ozowmecentrations were above the state air
quality standard for 28 days and exceeded the nmdtiair quality standard (160 pgfnor ~80 ppb of hourly
concentration) for 68 days (CETESB, 2018).

Long-term analysis of pollutants concentration iASP showed a decrease in the primary pollutant) as CO,
NO, and SQ. However, an increase in the number of days widor@ standard exceedance has been indicated
(Carvalho et al., 2015; Perez-Martinez et al., 2@b8 Andrade et al., 2017). MASP is highly influedcby
vehicular emissions of more than 7 million cars TESB, 2018): 3% of which are heavy-duty vehiclesléd with
bio-diesel, 85% light duty vehicles running on daso(gasoline with 25% of ethanol) or hydrated etiia(95%
ethanol and 5% water), and 12% motorcycles. Sondiest attempted to evaluate the impact of usingrethor
gasohol on the Maximum Incremental Reactivity faoiwe formation. Alvim et al. (2017), identified ngi the
Ozone Isopleth Package for Research (OZIPR), leatrtain ozone precursors are formaldehyde, acétaldeand
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