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~ Atmospheric pollutant dispersion
studies

« Air quality and soil deposits

« Gaseous, particulate, radioactive and
odorous pollutants

« Evaluations of health risks
* Creation of monitoring plans

~ Systems for continuous tracking of

emissions available online; ARIA View
Web
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Climate

] Mitigation
* Climate phenomenon understanding
« CO2 and CH4 tracking

* long-lived GHG inventories
* |Inverse modelling

I Ada ptation

* Climate change evolution studies E—

r
 Downscaling methods from global datasets
« Studies of vulnerability

« Extreme events forecasting
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2021: Lagos emissions inventory (World Bank)

Emission inventory Site data Meteorological data WRF FARM
Industries Road trafic Area sources Populatio:: l.andus.e Topography Meteo CHIMERE 23 O * 80 km
m 2N - T 700 * 670 km (smallest domain)

Meteorology 3D = :‘" -
modeling RRNE L |

3D modeling of transport,
diffusion (and chemical reactions)
‘of atmospheric pollution

gimere PMSS ' / _-W

_ — Analysis of results
2D and 3D C‘:j" :e lr;ltratlon Comparison with legislation (limit values, objectives)
maps and tables Comparison of scenarios

* Develop.an emjssions inyentory for Lagos; C e : o
. Bse alirpd%persfon moé%Ylng £0 reconcife the emission inventory with AQ monitoring and

- Coméoile activi%data forfmajor sector includin&roa&%fﬁc, waste disposal and agricultural sources
source apportionment for particulate matter :
- Estimate emissions as (Activity) x (EF) using Emissions Factors (EFs) from EMEP/EEA and US EPA

- Mix of bottom-up and top-down approaches
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2021: World Bank PMEH Program - Lagos emissions inventory

Project goals:

« Identify emission control measures and perform a cost estimation by integrating the inventory results
with the Lagos GAINS-PMEH model
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2021 - 2022: The AIRED Project

IMPLEMENTATING AN AIR QUALITY MODELING AND FORECASTING
SYSTEM FOR THE CITY OF GUADALAJARA
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2021 - 2022: The AIRED Project

Weather data

' ﬁw‘. 'UA_
A A b LI P e
=L VA W

/’

Assimilation

Vulnerability x Hazard

Public health module

Modeling

=

$:

| _eugraphi[: data

Medio Ambiente y
Desarrollo Territorial

=T ..’ Topography
' Landuse

- N Population density

town, country ...

Web and smartp

VIETNAM Air Quality

u
-
LoDl o P
s . . o
: e B
\ csrgma i BY
.
. .
Ll ™ ] e
> % ;
» “asghen. 700
s ! weve
b X
¥ Ciheeea
Medn iy 1
5 D) Gk i
hande 1510 {
L o b o5 emin

hone API

:
g2

Yl

Jalisco

GOBIERNO DEL ESTADO

| .
TECHNOLOGIES

L



2021 - 2022: The AIRED Project

Downscaling of EDGAR global emissions to create a local inventory:
Local emissions inventory
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2021 - 2022: The AIRED Project

General

Modeling results:

CHIMERE multi-scale chemistry-
transport model
(https://www.Imd.polytechnique.fr/chimere/)

FARM (Flexible Air quality Regional
Model) three-dimensional Eulerian
model (http://www.aria-net.it/qualearia/en/)

AIRED web site (demo):
http://webapp.aria.fr/awa-

aired/2.0.2/index.html
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2021 - 2022: The AIRED Project

Web interface allows users to monitor air quality evolution

in near-real time
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List of variables
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2023: Nouakchott emissions inventory
AIR QUALITY STUDY FOR THE REGION OF NOUAKCHOTT, MAURITANIA

TECHNOLOGIES

Project goals:

« Carry out two measurement campaigns

= Continuous measurements:

- Equipment rented and installed for the duration of the study (8 months)
- 5 stations of PMI10, PM2.5 and PM1 micro-sensors
- 220V power supply and/or solar panel

- 2 measurement campaigns:

- An intensive campaign of one month during each of the country's 2 seasons

- Passive tubes will be installed to measure: SO2, NO2, O3, CO and Benzene, as
well as samplers on filters for PMIO particles

-  The deployment of the tubes will be carried out by RN personnel in collaboration
with LEERG students following training by SUEZ

- Analyses to be carried out in France

eeeeee



2023: Nouakchott emissions inventory
AIR QUALITY STUDY FOR THE REGION OF NOUAKCHOTT, MAURITANIA

TECHNOLOGIES

Project goals:

 Create an emissions inventory
« Estimate air pollutant concentrations using ARIA modeling chain

Implementation of ARIA Impact dispersion model:
Estimation of aerial pollutant concentrations

l

Concentration maps

Results tables

General



2023: Nouakchott emissions inventory
AIR QUALITY STUDY FOR THE REGION OF NOUAKCHOTT, MAURITANIA

TECHNOLOGIES

Project goals:

* Air quality monitoring and surveillance plan
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2023: AIRCITY Tel Aviv (FAEE\

Air quality study and modeling framework for the Israeli Environment Ministry

TECHNOLOGIES

WRF/CHIMERE/SIR ANE modeling chain:

A R R P""“ﬂm‘de Récepteurs et . SIRANE : Pollution atmosphérique en milieu urbain
Météorolog{e Emissions et gﬁlle:de:«:catcul Urban Air Quality Model P q

. Cartographie de la pollution urbaine chronique

Géométrie
des batiments

- — e e ————————————— D - i iriiiiif

Moyenne annuelle
de NO, en pg.m*

120
Parametres de Exemple =
simulation d’application sur
S l R A N E I’aggloTération de 60
L yon
LIStlng m;z’:&r
d’exeécution .
10

Dossier Dossier Dossier Dossier Dossier
METEO GRILLE GRILLE_STAT RECEPT RECEPT_STA'I‘

Donnees meteo Concentration Statistiques sur Concentration Statistiques aux
calculées sur un maillage un maillage aux récepteurs récepteurs

General
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2023: AIRCITY Tel Aviv A

Air quality study and modeling framework for the Israeli Environment Ministry

SIRANE:

* De nombreuses applications en France et en Europe
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Des analyses statistiques permettant réaliser des

comparaisons modéle/mesures

TECHNOLOGIES
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2022 - 2023: UNON - Malawi Climate Risk Assessment

CLIMATE CHANGE MODELLING AND RISK ASSESSMENT FOR THE NATIONAL ADAPTATION PLAN OF
MALAWI

Northern

l 2 Karonga l
3 Rumphi

4 Mzimba

5 Mzuzu

6 Nkhata Bay
7 Likoma

l 8 Kasunﬁu
9 Nkhotakota

10 Ntchisi
11 Dowa
12 Mchinji
13 Lilongwe

14 Lilongwe (Rural)
15 Salima
16 Dedzda

17 Ntcheu

- Focus on 8 key districts throughout the country

* Diverse agro-ecological profiles in each district
* Diverse livelihood profiles
* Diverse hazard profiles

- Identify the likelihood of future climate hazards
including floods, droughts and extreme storm
events

Southern :

19 Balaka
20 Machinga
21 Neno

22 Mwanza

- What has been the experience to date?

- What is likely to be the experience in the future?

- What does this mean in terms of risk?

- What can we do to mitigate the risk through
effective applied adaptation?

ural)

26 Zomba
27 Zomba (Rural)

|
29 Phalombe
30 Mulanje
31 Thyolo

32 Nsanje




2022 - 2023: Malawi Climate Risk Assessment (UNON)

CLIMATE CHANGE MODELLING AND CLIMATE CHANGE RISK ASSESSMENT FOR THE NATIONAL
ADAPTATION PLAN READINESS PROJET IN MALAWI

Average annual ralnfall 1961-2020

Total precipitation m

- Identify and evaluate risks AND opportunities
e
(yes, they do exist!) ﬁ?’\\ i
(k‘x

) | Topgraphic wetness index

* Lilongwe

- Plan and prioritize effective adaptation to | |
protect lives and livelihoods |

/
- Mainstream into development plans and N L
projects to prepare for inevitable extreme - . J
events and loss/damage occurring when the [ \{

limits of adaptation have been breached —

06 1 14 18 22 26 3 34



2023: PRODUCING CLIMATE CHANGE SCENARIOS AND RISK
ASSESSMENTS FOR ESWATINI (UNON)

Project goals:

Develop downscaled or area-based climate change projections
- Climate scenarios for 2030, 2063 and 2100 with details for four

regions

- Train National Meteorological Service staff to use climate data to
prepare climate change projections, scenarios, risk and
vulnerability assessments

Produce ecosystem-based climate risk assessments for four regions
- Country climate change impact story lines

- Set of climate risk assessments, developed in collaboration with
national stakeholders

Organize a one-day capacity building virtual workshop on climate
risk assessment and key findings

T

Mean Annual Rainfall (mm

B oo
* 600 - 700

700 - 800
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2023 Roadmap for integration of ARIA tools with F-AIR »

[ .
TECHNOLOGIES

Motivation:

 Create centralized modules to manage operational execution of Integrated
Modeling Chains for air quality prediction

~ lfipac’ Y Vigw

GIS-embedded software for modelling air quality 3D software for studies on the impact of industries Air quality surveillance system for
in cities and vehicular traffic on air quality industrial sites
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 Improve user control in customizing modelling chain execution in operational
mode and study applications

« Automation of data flows

* Improved portability of ARIA/ARIANET software tools



2023 Roadmap for integration of ARIA tools with F-AIR

General

Motivation:

 Allow easy configuration of new simulations by allowing users to set up simulations

from a collection of templates

ﬂodelling chain configuration \ fair_chain_start ‘ task Load Files
workflow: — —
fair_chain_start '

|

- _ _ --> task Load Files
- task Load Files --> run_WRF

- run_WRF --> run_GAP_ g1l
- run_WRF --> run_GAP_g2
run_GAP_gl --> run_SurfPro_gl

run_WRF

1

- run_GAP_g2 --> run_SurfPro_g2 %

- run_SurfPro_gl --> run_FARM

- run_SurfPro_g2 --> run_FARM [ run GAP gl

- run_Arplot --> task store results

run_GAP_g2 }

K - task store results --> -Fair‘_chain_ey JL

[ run_SurfPro_gil

run_SurfPro_g2 }

- The “workflow” key defines the order and

dependencies of tasks execution
- The workflow gets validated by F-Air according to run_FARM

the tasks requirements (specified by each task) and
DAG consistency rules

- Arbitrary degree of parallelism between tasks and [task_store_results

portions of the chain

TECHNOLOGIES

e



2023 Roadmap - Integration of ARIA software tools into F-AIR !APTA

TECHNOLOGIES

VISION 360 "ARIA
INSIDE"
Saas s for continuous ARIA-CITY ARIA REGIONAL
SIMPAC s ,,za“a coolarquaiysl ARIA IMPACT 3D - : SARRIM
Saas assessing ustrial sies S-embedded Desktop Desktop udios emise system for air quakty
33, dtspefss:neo.?‘mal software for modeliing air quality the ”Mg %tsz‘stnes - anagscs andsg‘ecestm aturban Desklop software for assessing
(eleases ARIA VIEW in ches and traffic on air quality and regional levels rocket launch plumes impact
PO - Bruno Ribstein On Premise system for PO - Victor David PO - Lydia Ricolleau PO - Ines Makni PO - Marine La
5 continuous survedliance of aw BO - Maxime - Maxime X BO - Fanny Velay BO - Maxime Nibart
BO - Fréderic Mahé Bty ot incfustiial sios BO - Anne-Sophie Saffre
PO - Bruno Ribstein
BO - Claude Derognat

Data fusion/Assimilation
SIMPAC FIRE module modules RISKFP FIRE WUI CLIMATE FORTAL

Combination observatons and ~ WEC & Weather Apps (climat-c in) - Solution 1o make
Forest fire module for platiorm developed o (Wildfire and the wildiand Urban & :
SIMPAC 3D Saa$S Suite (30  Modeling results information Wbom forest managers,  Interface) Fire Widland-Urban  Climate projection data produced

SaaS can be achweved by what is Extrome ran events service Vesions rANce arfac by nabion institute avaiable to the
s d‘s‘%:;!'g;o&a;csgg;r‘%an e X L (nowcast/lorecast) n"\‘anagmgaug :Jsmm%m Service WEB.SIG (SaaS) for WUI RN AT N0 e (WG
releases) (Vanagsone method or bayesian assets/portfolios 1o fire nsk management access 1o these data for potential

Users

Ly

filer) or "data fusion” (e.g land
USe regrassion)

Client base needs refinement Needs business model

Ready-to-market and business value assessment definition

General



Thank you!
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