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SCAN360 AS A METHOD
TO SOURCE
QUANTIFICATION

Presentation of methodologies and typical
applications

28/03/2023 | ARIANET Day— SCAN360



: quantifying GHG emissions for given
sources based on a series of on-site
measurements and the numerical model PMSS

The sensor used to measure GHG concentrations is
expensive. Positioning many of these sensors at different
fixed locations is not conceivable

: Mobile sensor covers the whole domain, capturing
peaks of concentration around all sources (f = 1 Hz)

. Calibrate each source’s emission so as to match
the fictious sensor’s concentration values

Numerical dispersion model: PMSS
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A= Raw water inlet
2-Primary settling

3- Biologice| treatment
4-Clarification

5-Final disinfection

6 Primary slodae thickening
7- Activated sludge flotatipn
8-Anaerobic digestion

9-Mechanical dewatering sysiem

10-8iogas holders
11- Gas power goneration
12-0dor contral



Al
STEP

The raw sensor data is
via a series of algorithms

A period of is chosen — only data
inside this period is treated

Concentration peaks are identified, and virtual
sensors are around these peaks
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—— STEP 2 —— STEP

Definition of the geometries and
definition of a first guess for their emission rates

Definition of inside the studied
domain

Definition of the
(terrain, rugosity, etc.) and discretization into a
numerical mesh
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of the dispersion of the GHG inside
the domain using PMSS

Adjustment of each source’s emission using a

between the simulated
concentration field and the concatenated
Sensors




Example for the concatenation process
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Example for the regression process

Slight underestimation of the concentrations close to the sources,
suggesting an increase of the emission level at this point.

Still a slight underestimation of the concentration in this area,
however the sensors more upwind seem fine

» Information from colleagues on site: presence of a
populated area and livestock

— potential source of CH,

Typical threshold for the unceriainty level: 15 = 30 %

0 80 160 240 320 400
- Meters)
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Lubrizol

The Lubrizol company in Rouen is a “high risk” chemical plant.

In January 2013, a leak of a malodorous gas, mercaptan, was
smelled about a hundred kilometers from the site, notably in Paris
and the United Kingdom.

A fire at the plant took place on September 26, 2019. A thick
plume of black smoke formed, reaching more than 20 km.

The 2013 incident led to the development of the first SIMPAC
platform for AtmoSud, as part of a rapid intervention force (FIR).

The SIMPAC platform is a software that provides an integrated
user-friendly interface, directly accessible from a Web browser.

SIMPAC allows the configuration of dispersion’s calculation by
people who do not have a training in modeling atmospheric
dynamics. Results are synthetic, easily exploitable and
understandable in a context of emergency.
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Architecture of the SIMPAC platform

Signin

User name *
Atmo ), SIMPAC Air Quality Platform @ vibsten = 53]
Password * Version: 2021.08.11 N
_ e : r‘ :
ID Simulation name Model Description Created date | Status Public

Forgot password? Don't have an account? Sign Up

O 4 SWI-WRF_ATMO_NORMANDIE Swift Swift from WRF automatic result 2021-05-24 16:48:32 run_has_finished
Copyright ARIA Technologies 2019.
O 3 SWI-OBS_ATMO_NORMANDIE Swift Swift from OBS automatic result 2021-05-24 16:47:14 run_has_finished O
O 241  doctest Spray/Unit doctrest 2021-08-17 07:43:23 run_has_finished D
>

O 237 Academic Met modelling Swift Test 2021-08-16 09:05:19 run_has_finished D
O 221 testobs-3 Swift Test-obs 2021-08-11 15:47:42 run_has_finished D
O 213 Test-obs Swift Test-obs 2021-08-11 12:50:28 run_has_finished O
O 196 retro-traj-2 Rétro-Spray Traj retro-traj 2021-08-10 13:04:30 run_has_finished D

 html |Is

- O 194 traj Spray Traj traj 2021-08-10 10:07:11 run_has_finished D
£
O 191  retro-traj Rétro-Spray Traj retro-traj 2021-08-10 09:03:47 run_has_finished D
O 145 STE-2 Rétro-Spray with STE STE 2021-07-22 13:40:57 run_has_finished D
Linux - Rows per page: 10 + 110 0f 12 < >
RESTRl  ssh_ —> et
—+ ——* kernel
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PSWIFT in SIMPAC

Choosing the type of meteorological modelling for a

simulation
2021-08-16 15:00 3 20210816 20:00
PSWIFT is a diagnostic atmospheric
- - L4
model that imposes mass conservation 8 From lerue scale model
From meteo stations
User defined
< A =
D
Ao
; T 5 a g T >
G Bures-sur-Dit -Richer o o LeFournet SO
) 9 Basseneville Auvillars 12 Falaise o ““Coquainvilie m/s
Cuvenille, 5 Formentin B
O(:AEN Gihervilleo Sannerville, - Troghn. St:Samson Beuvron-en-Auge o o Rumesnil Manerbe
& - :
oemouville e - Linupattie © L3 Roque-Baignard >7 &
ﬁfeﬁll o A le Grand Plain S -
% o Hotot-en-Augeo  I'Ecole Montreuil-en-Auge
Janville © laRue Haute i
0 Emigill ° TClevilly Gorbon | (CRMErered] Le Pré-d'Auge ; |, Croix de Pierre. >4
| miéville 17 % St-Ouen-le-Pin © Lis [
o Cameloup 1€ OO oMy Bisitresen- tofoissiére, >2 4
P Auge He 7 -
Bellengreville & ";Seﬂce“ Croissanille, crmﬁe::z;n“EL
Moult-Chichebovilleo Bissiéres o P oN-Didelivaye  LesMonceaux L
=Man ’ o L >
Chicheboville o e Belle Vie en Auge Monteille ch A Stpierre-desifs © 1 o
i Valam i ude
e~ SAiran © Magny.-le-Freule {oMesil-simon L& Mesnil-Eudes 5%
Castine-en-Plaine Bill o o
e £ MaFmion ° illy o Cesny-auxVignese. gjézy ; >0 s
s 5O Lai h o ppeie o Grandchamp-le- St-Germain-de-
linchamps-sur- & y"c amps LeCastelet © . oy1a-  Mézidon Vallée d'Auge A LesAuthieux- o Chiteay Livet | pratreville > RUN
b oineo e e Puceu Campagne® Fierville-Bray Papiog St Julien-le-Faucon
y Qiyeaux) StSylvaina e T i x“ge Foupeldrte Auquainville o
liéres-sur- § 8 : .o . . S
ore o Boulon Brettevillesur-Laize\ o o Condésurifs 8 OulleldBien- LeMesnil-Durand_ e Mesnil-Germain Launching the simulation
ourn 13 i
A Gouvix LeBi-sur-Rouvres Escures-sur- Thievile o oVieur-Ponten-Auge St Martn-dii f::g:“(::fn Fi
VEglise o s Unille , Soignoleso Favidres Castillon-en-Auge ® Mesnil-Oury s
o i Bretteville-le-Rat Maizires - Ernds Boisseyio- . StMichel-de-Livet o Ste-Marguerit
3 o o Loges
Fr -le-Vieux Barberyo ° Grair %
resney-le-Vieu | G ainville- Rouvres Mitols | ivarot-Pays-d'Auge o
Espins o st-Germain-le- © Langannerie - % o > Notre-Damedd
o £ S Montviette Le Mesnil-Bacley
Croisilles. Vasson % St-Georges-en- Cauzon
om oulines o Ouilly-l&kTesson o soss SR\ R ljeugevent Bellou . . . .
<y St 2 I Meteorological modelling are possible using:
. . La Brévi i
Placy®  Acquevilles :nmame-le—Pm °Potignys Olendon B8 et a préyiere . Les ':nu‘;:::tu .
» Tournebu Nerisies L'Oudon ° o Lisores
Sz b Mest Bons-Tassilly o, ¢ o ° Val-de-Vielo o
1 NP Wo | 2, inville® IeHautde orge R St-Germain-de- H H
g Martainville Ussyo. Epaneyo St . Mont, Can — O M t St t
- T SO0 esfudssissie SagPionpey oo ne or several ivieteorologica atons,
s StipncConivet Barou-en-Auge o Leaflet | IGN, © ARIA Technologies API
W s MG Large Scale Model (e.g. WRF or MM5)
° - : « 4 2023-031417:00H (UTC) »  »» !
2023-03-14 00:00 2023-03-1419:00 2023-03-15 14:00 2023-03-16 09:00 2023-03-17 04:00 2023-03-17 23:00 Unlforl | l, ConStant and user deflne Condltlon .

| Arianet Days 7)sue2




PSPRAY is a stochastic lagrangian three-dimensional-dispersion-model.

The emitted particles are numerical particles, and each carry a part of the emitted mass.

Direct simulation : _
Xo(t+dt) = Xy(t) + UX, (), t)dt + U' (X, (), t)dt

Inverse simulation :
Xo(t — dt) = Xo(£) — UXo(0), )dt — U’ (Xo(0), H)dt

A m £ m

ﬂ‘y'/\'n :m/\-

Trajectory 1 Tracer 1lkg/h
Unitary 100 User define 1/kg/h
Cartographic 600 User define User define

100 particles per seconde ~|min

10°

1071

102

1072

000 particles per seconde ~|0min

10°

107!

102

1073 .




The user can define manually point source

characteristics or use pre-available sources.
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Atmo ) SIMPAC Air Quality Platform
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The user can define surface sources, using the

computer mouse through the interface .

Source term of industrial fire (INERIS
methodology) can also be used.
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The FARSITE model follows a vectorial approach.

The fire polygon is defined by a set of two-dimensional vertices. The number of vertices increases as the
fire develops over time (the polygon expands).

At regular time intervals, the expansion of the fire polygon is determined by calculating the velocity and
direction of propagation for each vertex.
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FARSITE in SIMPAC

The Martigues fire occurred on
August 4, 2020 at 15:00 (UTC)
and ended at 19:00 (UTC) by
the sea.
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The humidity of the fuel is the ratio of the amount of water contained in the wood divided by the
mass of the anhydrous wood. The humidity of the fuel strongly influences the fire spread.

The humidity of the living fuel is assumed to be constant over the duration of the simulation,
homogeneous over the entire domain, and equal to that of the ignition point. It depends on the relative
humidity and temperature modeled by PSWIFT.

The humidity of the burning fuels is calculated for each vertex of the fire polygon and at each time step
starting from the initial conditions.

Fire front obtained for the reference ™
case (left) and with an increase in :
the fuel humidity of 5% (right).
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FARSITE in SIMPAC

Istres and Marignagne met stations

CPU time : FARSITE + PSPRAY

=9min

.
RE

Specie Anim. 10s

TRAC ~ . <« I« 2020-08-04 19:00H (UTC) »I

a*

The work of firefighters to limit the fire
propagation is not considered.

non-burnable area (sea or urban areas)

Leaflet | IGN, Simulation Sources

2020-08-04 15:00 2020-08-04 16:00 2020-08-04 17:00




Istres and Marignagne met stations

CPU time : FARSITE + PSPRAY = 9min
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