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The nested air pollution modeling system GRAMM/GRAL is used to simulate the NOx distribution in the city of Lausanne,
Switzerland, at 5m of resolution by taking into account the topography, land use and 3-dimensionnal building structure.

1. Motivations & background 3. Spatial distribution

= Air pollution in cities has very high spatial and temporal variability

» Strong gradients between busy streets and
background areas reproduced in the model

» 50% resp. (80%) passive sensors well simulated with
obs:simu ratio deviation from reference ratio within 20%
(resp. factor 1.5)

» Remaining diverging sensors due to systematic

* High density of measurements needed but accurate sensors are costly
* Deployment of low-cost mobile sensors in Lausanne in addition to reference monitoring sites
* High-resolution model required to extend observation coverage towards the whole city

Figure 1: (top) Wind fields computed by GRAMM for very stable conditions (23/06/2012 midnight).
Arrow colours represent vertical velocity. In-situ observations are super-imposed to modeled

2. Modeling system
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X Coarse NO, to NO, chemical conversion must be
improved

forcing wind direction and speed,
and stability classes.

= Selection of hourly states
according to in-situ meteorological
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Figure 4: Average simulated NO, concentrations (shaded area). Observation to
Simulation ratio at passive sensor sites for monthly means. Green sensors are
systematically over-estimated by the model.
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Lagrangian Model [2]

* Nested computation of building-
resolving flow at 5 m resolution

Vertical wind speed (m.s ')
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with GRAMM meteorological fields & PAIeeie
as initial and boundary forcings 2"
= Computation of reference c. Observations :
concentration fields at 5m of
resolution from NO, emission = Continuous accurate measurements at a NABEL air quality )
inventories (by sector, with monitoring site close to a busy road; NO, NO, measured,; /{ \‘
temporal daily and seosonal profile) | strong concentration gradients at this site in between a busy S
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correlation > 0.6-0.7 v Consistent influence of weather situations on
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= Very good temporal agreement at o o | observations
passive sensor sites for monthly X Reasonable temporal profile in the emissions, but still
means (r > 0.9 for most sites) potential for improvements for traffic peaks and human
activity
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