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Abstract

Hourly measurements of NO, NO,
and O; from outdoor stations
have been used to highlight
spatial and temporal (seasons and
week days) variability of NO,-O,
system features, i.e. the NO,
emission/dissipation rate and the
equilibrium state reached by the
global equation NO + O; = NO, +

Data sources

Colour in
graphs

Station
number

Lat.
©)

Alt.
(m)

Lon.

©)

Name

0,. A dynamic model of the NO,-

Environment typology

Outdoor concentrations of nitrogen oxide (NO), nitrogen dioxide (NO,) and ozone (O;) are
measured using HORIBA devices deployed in 5 stations of the Wallonia telemetric monitoring
network. Hourly (day and night) measurements have been continuously collected from all stations
during a full year period and aggregated into 4 time periods corresponding to natural seasons and 2
categories of week days. A first category gathers working days i.e. Monday, Tuesday, Thursday and
Friday (exception for Wednesday). A second category consists only in Sundays. Additional collocated
and concomitant data are collected, directly for air temperature using stations sensors, or indirectly
for solar UV irradiance and sky nebulosity using yearly climatology.
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oxidation due to VOCs.

Modelling approach

A 3 equations model represents NO,- O; system with concentrations [NO] , [NO,] , [O;] as state
variables. Model parameters are emission/dissipation rate of total NO, (srcyo, derived from
measurements), fraction of NO, in total NO, (NO2,,, model output), kinetic frequency of NO, photo-
dissociation due to solar UV (J,,, calculated), kinetic coefficient of NO oxidation due to ozone (Kyg yos3
calculated), and kinetic frequency of NO oxidation due to VOCs (Fy, model output). Parameters
NO2y,,and F), are obtained by modelling approach through best adjustments of default values and
optimization of the NO,-O; system dynamics over periods of 2 hours from initial to final values of
state variables. Results also consider evolution of ratio R between real time quotient Q, of the
Qnthetic reaction NO + O; > NO, + O, and its theoretical equilibrium constant K.
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