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The WebApp and themodellingsystem

An alert-system, NOSE- Network for

Odours Sensitivity has been realized by
CNRISACand ARPASiIciliawith the aim of
tracking episodesof odour nuisance through
a citizen-scienceapproach
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The WebAppandthe modellingsystem

Improvementsof the modelling module in NOSEare in processwith the integration of the meteo-
dispersivamodellingsuite SMAR {SprayMoloch AtmosphericRegionallool)recentlydeveloped
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New and originaldevelopmentsare in progressfor SPRAY agrangiarparticle dispersionmodel,
startingfrom a versionof the modelthat includesthe option for backtrajectories,RetroSPRAY|
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The NOSE CaSeudy April 13,2020
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RetroSPRAYhe location of an unknown sourceis generallyestimatedfrom concentration observationswith

two approaches

V by identifyingareaswith maximumspatialand temporal consistencyamongbackwardtrajectoriesfrom each
sensor

V through a variational method to minimize the objective function at each grid-box reachedby backward
trajectories,providinginformation on the sourcelocationandrelated uncertainty

Thenew challengeis usingthe signalsfrom citizensc that are qualitative and subjectivec in placeof observed
concentrationsasinput receptorsfor RetroSpray.

bruciore_ bruciore_
perceive irritazion prurito_ir agli_occhillness_comme
region_n d_smell_iperceived_s mal_di_t e_alla_gcritazione i_occhi_rnt

Date lat lon ame intensity d mell_name disturbs other  esta la _al_nasoossi
13/04/2020 23:08 37,2677 15,1783 Augusta 3 2 Idrocarburi  Mal di testa, Bruciore agli occhi/occhi rossi 0 1 0 0 1

DifficoltA di respiro, Bruciore/irritazioneallagola,Mal di Non si resprira
13/04/2020 22:56 37,2553 15,1962 Augusta 5 3 Zolfo testa 1 0 0 1 1
13/04/2020 21:15 37,2746 15,1879 Augusta 5 2 Idrocarburi  Altro 0 0 0 0 0
13/04/2020 20:39 37,2471 15,2181 Augusta 4 4 Solventi Mal di testa 0 0 0 0 1
13/04/2020 20:31 37,2622 15,1632 Augusta 5 2 Idrocarburi  DifficoltA di respiro,Mal di testa 1 0 0 0 1
13/04/2020 19:53 37,2718 15,1398 Melilli 3 2 Idrocarburi  Bruciore agli occhi/occhi rossi 0 1 0 0 0
13/04/2020 18:44 37,151 15,1714 Priolo 5 2 Idrocarburi  Mal di testa 0 0 0 0 1

DifficoltA di respiro, Prurito/irritazioneal naso, Cattivo odore
13/04/2020 18:29 37,2279 15,2236 Augusta 5 1 Bruciato Bruciore/irritazioneallagola,Mal di testa 1 0 1 1 1

Bruciorefirritazioneallagola, DifficoltA di respiro,Bruciore Vomito
13/04/2020 18:29 37,1592 15,1907 Priolo 5 5 Fognatura agliocchi/occhirossi,Prurito/irritazioneal naso,Mal di testal 1 1 1 1
13/04/2020 17:43 37,1592 15,1907 Priolo 4 2 Idrocarburi  DifficoltA di respiro, Prurito/irritazioneal naso,Mal di testa 1 0 1 0 1

Alle ore 8 del

13/04/2020 16:45 37,2746 15,2071 Augusta 4 2 Idrocarburi  Mal di testa, Bruciore/irritazione alla gola 0 0 0 1 1 13/04/2020

9 Thewarningsfrom the NOSBVEBAPPare sparsein spaceandtime, | |
C"‘l = | yettheycanbe consideredasareceptorgrid movingin space/time | \R|A|\|E—|_




The NOSE CaSeudy April 13,2020

A clever clustering of the warnings is the first step to generate prépeda Srelzeppr) Fingulfions of the back
trajectorieswith RetroSPRAModel
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Two methods have been developed:

- ab00m-spacingyrid is defined orthe domain,alerts exceeding the established odour intensity threshold are counted within each gri
at each timeA to identify the cells that can be considered as sensible pseadeptors for the release of backward stochastic trajectori

- asimplecluster analysivasedon spatial coordinates is applied at eaahe interval,a spatial scale of 500 m andvariable® minimum
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The NOSE CaSéudy April 13,2020

A clever clustering of the warnings is the first step to generate pridpeda Srelzepr) Fndulfions of the
backtrajectorieswith RetroSPRAYiodel

2020-04-13 GRID: 14 Pseudo-observations at 5 locations 2020-04-13 CLUSTER: 12 Pseudo-observations at 6 times

Spatial locations of pseudoe
receptorsfor the grid method(left)

and the cluster analysis (right): 3
pseudeobservations are defined
at some times within the event DR 2
i period here considered, from
08:00to 11:000n2020-:04-13
GRID 5 gridbox act as pseudacreceptors, defining a CLUSTER: the centroml® recalculated atach
total of 14 pseudceobservationstheir locationsare the time, thustheir location differ at differentimes
sameat all times, sowhen a sufficientnumberof alerts (evenif they may happen to be close to eaather).
fallswithin a gridboxan observationis definedandthis Asaresult,12 pseudeobservations are defined
may happenin the samegridboxat severaltimes. within the time period,each at a different location.
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The retreemissions foRetroSPRAXe defined at the locations and at the tirmgtervals of such
\Hseudoobservation$)
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Gbtro-LJdZzF T 4 Q Backwadddllgivihg the atmospheric flow upstream and dispersing according
to the turbulence conditions
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different pseudeobservations in the interval 08eD1:00 LT, for a total of 9 retypuffs moving
backward in time

¢ KS yszSNJ\ Ol f )\y(]SEINJ- G)\zy f I ada -dgbgeNatibns, Nggel azyl
taken back to 0600 LT

Thinkingforward: searching for a source area that could start emitting in the interval @&30D LT
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Thel3.04.2020 case studgin exampleof the puffs simulations considerinigree receptor cells

SMART simulationghe 3D meteorological fields from MOLOCH atmosphmandel- 0.5 km horizontal grid space

have been processed by ARAMIS turbulence and bouddgeyparameterization codé, preparingthe input for
RetroSPRAY

RetroSPRA%Imulations performedby releasingfrom the identifiedreceptorcells,a series of retrepuffsat each time

.U — - - 4

interval F N2 Y (0 K SpseuddNS O 8 Higre (Wi @&en typically) & | dregendy A Y S

@ &= W \RANET




The NOSE CaSeudy April 13,2020

Exampl&X @

where is at 10:00 forward time n,
the retro-puff correspondingo the
pseudceobservationrecordedin the
Interval 10:30 - 10:00 backwardin
time in the cellxxx_yyy

066 101 retroeml;j:5,10:30;|time n=8,10:00

Time of
possible
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Time of the ]
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066_102 retroem:j=7,11:30; time n=11,11:30

2e-05 5Se-05 0.0001 0.0002 0.0005 0.001 0.002 0.005

Forward time n=11
11:007 11:30




066_102 retroem:j=7,11:30; time n=10,11:00

2e-05 5Se-05 0.0001 0.0002 0.0005 0.001 0.002 0.005

Forward time n=10
10:30 71 11:00




066 102 retroem:j=7,11:30; time n=9,10:30 066_101 retroem:j=5,10:30; time n=9,10:30

2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005

Forward time n=9
10:007 10:30




066_102 retroem:j=7,11:30; time n=8,10:00

066_101 retroem:j=5,10:30; time n=8,10:00

066_099 retroem:j=4,10:00; time n=8,10:00

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

066 101 retroem:j=4,10:00; time n=8,10:00

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

Forward time n=8
09:307 10:00




066_102 retroem:j=7,11:30; time n=7,09:30

066_101 retroem:j=5,10:30; time n=7,09:30 066_101 retroem:j=3,09:30; time n=7,09:30

066_099 retroem:j=4,10:00; time n=7,09:30

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

066 102 retroem:j=3,09:30; time n=7,09:30

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

066 101 retroem:j=4,10:00; time n=7,09:30

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

Forward time n=7
09:00 71 09:30




066_102 retroem:j=7,11:30; time n=6,09:00 066_102 retroem:j=2,09:00; time n=6,09:00 066_101 retroem:j=5,10:30; time n=6,09:00 066_101 retroem:j=3,09:30; time n=6,09:00 066_099 retroem:j=4,10:00; time n=6,09:00
.l
"
1
— T T = — T T = — T T =
2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e—-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005
066 102 retroem:j=3,09:30; time n=6,09:00 066 101 retroem:j=4,10:00; time n=6,09:00 066 101 retroem:j=2,09:00; time n=6,09:00
B L I I . —
2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005
Forward time n=6

08:3071 09:00




066_102 retroem:j=7,11:30; time n=5,08:30 066_102 retroem:j=2,09:00; time n=5,08:30 066_101 retroem:j=5,10:30; time n=5,08:30 066_101 retroem:j=3,09:30; time n=5,08:30 066_099 retroem:j=4,10:00; time n=5,08:30

— T T = — T T = — T T =
2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005 2e-05 5e-05 0.0001 0.0002 0.0005 0.001 0.002 0.005
066 102 retroem:j=3,09:30; time n=5,08:30 066 102 retroem:j=1,08:30; time n=5,08:30 066 101 retroem:j=4,10:00; time n=5,08:30 066 101 retroem:j=2,09:00; time n=5,08:30

B UL I I N . — B UL I I N . —
2¢-05 5¢-05 0.0001 0.0002 0.0005 0.001 0.00Z 0.005 2¢-05 5¢-05 0.0001 0.0002 0.0005 0.001 0.00Z 0.005 2¢-05 5¢-05 0.0001 0.0002 0.0005 0.001 0.00Z 0.005 2¢-05 5¢-05 0.0001 0.0002 0.0005 0.001 0.00Z 0.005

Forward time n=5
08:00 71 08:30




066_102 retroem:j=7,11:30; time n=4,08:00

066_102 retroem:j=2,09:00; time n=4,08:00

066_101 retroem:j=5,10:30; time n=4,08:00

066_101 retroem:j=3,09:30; time n=4,08:00

066_099 retroem:j=4,10:00; time n=4,08:00

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

066 102 retroem:j=3,09:30; time n=4,08:00

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

066 102 retroem:j=1,08:30; time n=4,08:00

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

066 101 retroem:j=4,10:00; time n=4,08:00

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

066 101 retroem:j=2,09:00; time n=4,08:00

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

Forward time n=4
07:3071 08:00




066_102 retroem:j=7,11:30; time n=3,07:30

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

066_101 retroem:j=5,10:30; time n=3,07:30

066_099 retroem:j=4,10:00; time n=3,07:30

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

066 101 retroem:j=4,10:00; time n=3,07:30

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

2e-05 5e—05 0.0001 0.0002 0.0005 0.001 0.002 0.005

Forward time n=3
07:0071 07:30




