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NUMTECH

= Age : 13 years of expertise

= Activity : Atmospheric modelling (air-quality, meteorology, ...)

= Localisation : Clermont-Fd (siege), PACA and lle de France (Campus Ter@tec)
= Size : 18 people

» Cluster : SYSTEM@TIC, Mer PACA et RISQUES

= Turn-over 2012 : ~ 1,4 M€

= Share-holder : SETH Group

Meteorology

= Consulting (EIA, ...)

= Conception and
distribution of application
= Data provider

= Expertise and Training
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Context of urban air-quality

O Historical request :
= Annual statistics according to EU regulatory thresholds
= Survey of specific sites
= General cartography of concentrations

— Measurement alone (permanent or temporary) were sufficient to give answer

0 From 5/10 years ago :
= High detailed cartography of concentrations
= General assessment of sources contribution to air-quality
= Environmental impact assessment study of new construction

— measurement alone was no more sufficient
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But we were face to

0 Complex phenomenology of urban scale
= Flow and dispersion around complex geometry: buildings, trees,
moving vehicles, ...
= Urban meteorological processes
= Chemical reactions
= Various sources of air pollution
= Etc.

0 And operational limitations
= Thousands buildings and streets
= Thousands moving vehicles
= Thousands potential receptors
= Engineering needs to simulate some scenarios in an “acceptable” cpu time
= and must be used on simple server

— Specific simplified Urban air-quality models have been developed are
are used by environmental agencies , engineering companies, ....
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Context of urban air-quality

Atmospheric Dispersion M odelling System
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Kilometres

octobre 2009 - © NUMTECH
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Concentrations moyennes annuelles en NO, pour I'état initial

[ 2
Kilométres

Février 2012 - © NUMTECH

) Context of urban air-quality

Site : Marseille

Hauteur de calcul : 1.5 métres au-desst
du sol

Période météorologique : du 1¢
septembre 2010 au 31 aott 2011

Emissions :

Trafic routier : Données CETE (2008)
Autres sources : inventaire Atmo PACA
(2007)

pg/m

0 2
Kilometres

Février 2012 - © NUMTECH
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Impact study of a modification
of road network

Site : Marseille

Hauteur de calcul : 1.5 métres au-dessus
du sol

Période météorologique : du 1°
septembre 2010 au 31 aoGt 2011

Emissions

Trafic routier : Données CETE (2016)
Autres sources : inventaire Atmo PACA
(2007)

pg/m?

Valeur limite (2010) : 40 ug/m*
Article R221-1 du Code de
TEnvironnement

© IGN - 3145ET

NUMTECH Airpaca
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Context of urban air-quality

Moving few years ago to more and more specific needs

Q Urban air quality reporting
= European regulation are moving to general reporting to detailed reporting :
= km2 affected by thresholds (work on interpolation mapping)
= Population exposure (work on transfer outdoor/indoor)

= Assess impact of politic of emission reduction

Etat initial

W Concentration inférieure 4 la valeur limite de lDuglm"
B Concentration supérieure la valeur imite de 40ugim’

Population

10000

d NO2 (ug/m3)

> 45

40 - 45
35 - 40
30-35
25 - 30 T
<25 e R
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Context of urban air-quality
Moving few years ago to more and more specific needs
2 Prediction and operational control

= Near Real-time survey of pollution

= Tomorrow forecast of air-quality

=

urban Qir
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urban air
Air-quality
National / Regional , measurement
air-quality v ! s - network
modelling . 3 ' Meteorological
: F observations and
forecast
Assimilation combining
dispersion modeling and
— chemical observations
buildings configuration
7
V4
7 emission
s inventory dispersion modeling

(ADMS Urban)

of score

storage
& performances

/ Mairum umate en Dt
urban Qir B swasean

— )

o e &

Web services e

Mapping of air- Additional

Applications
services on
internet and

smart-phones

quality at high
: A . resolution,
s - & Report, ....

3 juin 2013


mailto:Ter@tec

Urban’Air

= 10 cities in France (Strasbourg, Lille, Aix-en Provence,

= 7 in preparation, Dubai, Casablanca, ...

urban air
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] Urban’Air : Case of Paris
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Urban’Air : Case of Paris
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® Realtime traffic emission calculation

* Reference allocated traffic

» Traffic counts

for specific hours/days

(iterations)

< 238 counts
Y11 for IDF
' Traffic emissions
every hour
421 counts
for Paris
Traffic
Model .

# of vehicles, average speed
Cold start %

Allocated traffic data

for 10000 km of roads every hour
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Urban’Air : Case of Paris

= Assimilation of measurement

2 =c’+ K (o-Hcd

with K = B HT (H B HT + R)"!
c® analysis state vector

cb: model state vector

o : observation vector

K : gain matrix

H : observation operator

B : state error covariance matrix

R: observational error covariance matrix
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Urban’Air : Case of Paris Jer@tec .

= Communication

La qualité de l'air au coeur de Paris selon votre trajet
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Urban’Air : Case of Paris
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The future : urban planning and HPC
3 Include more and more details on architecture,
traffic data, ....
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The future : urban planning and HPC
d Include more and more details on architecture,
traffic data, ....

2 Increasing demand on high resolution outputs

Forum Ter@tec 2013 — 25/26 juin 2013


mailto:Ter@tec

The future : urban planning and HPC
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The future : urban planning and HPC
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The future : urban planning and HPC

= Increase
2 Include more and more details on architecture, c;c\:(;r;zllexny "
traffic data, ....
_ . _ = . orcouple
0 Increasing demand on high resolution outputs ol el et
Q Indoor air-quality d'fferent,
complexity
3 Increasing number of scenario to evaluate (urban
equipment, traffic plan / LEZ, new legislation for
vehicle or fuel, ...
0 Increasing robustness on outputs (uncertainties
analysis, ensemble simulations, ....)
‘ Use of HPC
PR cluster is more
= need to simulate 105 e——)
or 100s simulations and rpore
required
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The future : urban planning and HPC

BUT also

2 Need to couple urban model to architecture software /
CAO-SIG / BIM/ application of urban management
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The future : urban planning and HPC

BUT also

2 Need to couple urban model to architecture software /
system of urban management

0 Need to provide very fast information / result

U

Reduction and emulation of model

Joint work with /52,2 . inthe framework of an llab

INVENTEURS DL U MONDE NUMERI IQUE
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NUMTECH

"ATMODELISATION

www.numtech.fr
www.numtech.eu

6, Allée Alan Turing
Parc Technologique de la Pardieu
CS 60242

63178 Aubiére France
Tel. : (33) 473 28 75 95
Fax:(33)4 73287599
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