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Agile solution for the integration, management, and efficient use of
combined weather and environmental data

> Accelerate the development and optimisation of environmental risk management applications
by combining machine learning, weather data, and satellite observations
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Why DHEMETER?

Key challenges in environmental data management

> Access & Variety

»  Wide range of data needed: meteorological, oceanographic, hydrological, and spatial (multi-sensor)

» Diversity of data providers and formats

> Data retrieval challenges
»  Complexity of registration, authentication, and retrieval procedures

»  Questions about refrieving specific data and crafting queries

> Management of multi-source retrieval

» Needs for concatenation with spatial/temporal interpolations
»  Selection of study areas

+ Use of a common storage format
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Data Hub for Environmental and METEorological Resources
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A data aggregation service centred around physical synchronisation and file format
standardisation for observation (satellite and in-situ) and forecast weather data

Weather Products
More than 10 international data sources

Forecast &
Re-analysis
(historical data)

METEC
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v Complete Workflows

— Data source selection

— Variables selection

— Data sources’ combination
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OPTIONNAL

»  Geographicalfocus
»  Data tailoring
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— Customized interpolation
— Dynamic Downscaling Method

Data

on-demand

AREA: France
TIME: 1:00 AM
RESOLUTION: 0.25°

v Weather Products with :

» Physical Synchronisation
» File format Standardisation

» 1 APlfor >10 data sources

* ERAS Pressure
*ERAS Single

Forecast
(model)

+ Sentinel-5P Q\\‘__
+Sentinel-2 \""-'\’.f__h_ _
L=1As] Jj -

_
_ B

I
netCDF

*|COMNEU
*|CON

GLOBAL
*|F5

*GF5

API
integration
for end-users

* METAR

* AIREP & PIREP
*IGRA

* RS MF

L]

OPTIONNAL

Adaptation of the output
format to visualisation needs
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High resolution zoom

Precip between 11 and 12 Jan 2016
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Final resolution

Initial meteorological forecast

: GIObaIGVﬁgather data: Spatial ~ 2 km - temporal ~1h ——— — Spatial ~ 200 m - temporal ~10 min
- IFS - ——5kin
- ICON EU - ljjj WRF: Examples of

meteorological modelling

INPUT LT ] OUTPUT
y 4 Temperature every hour from
9:00a.m. on 2021-06-15 in Finland
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DHEMETER : la data météo au service du climat et de la protection des sociétés
Automatiser, fiabiliser et valoriser la météo locale

il

> Role de DHEMETER

» Un agrégateur de données météo qui joue le role de chef d’orchestre entre :
— prévisions globales,
- données d'observation (satellites, terrain, capteurs in situ)

»  Objectif : fransformer un flux hétérogene de données en décisions opérationnelles

> Ce que fait concretement la solution

» Automatise la chaine de traitement de bout en bout (du global au local)
» Integre une validation systématique : comparaison aux mesures terrain, métriques de performance, ...
»  Fournit des données via des API standardisées, prétes a intégrer dans les systémes métiers des clients

»  Se déploie en Cloud, selon les besoins

> Pour les utilisateurs

» Réduction des coUlts opérationnels grce a I'automatisation,
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Key Points
Single API

Uniform request format

No limit on variables per request

Aggregate the most relevant multi-source
variables into a single, easily exploitable file

Ensure maximum data availability

Adjust spatial grids for better coherence
Perform spatial interpolations for coherent data
Select data based on space and time

Obtain a global overview of the data

HALES

ng a future we can all trust
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How to use it? =R

Accelerated ingestion

Uniform output: standardised output format for easy
integration into applications and visualisation tools

Rapid integration of functionalities

Customisable post-processing steps
Adjust spatial projections

Efficient data storage and retrieval

Based on cloud technologies

Docker: Containerisation fechnology

)

docker

Kubernetes: Orchestration platform

Object Storage (S3): Scalable storage solution

Microservice Architecture: modular and
scalable architecture

> Software quality: maintainability, extensibility,

interoperability
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From data needs to operational impact =0
B’ 4

> Key needs > Operational expectations

» Accurate, up-to-date environmental data » Centralised, automated pipelines to speed
aggregated across sources acquisition, processing and delivery

» Harmonisation across Earth, atmosphere and » Simple, secure access (single sign-on, API
surface observations keys, ready-made queries)

» Advanced risk modelling from proprietary » Scalable common data store

and open datfa » Flexibility and frugality
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Use cases

Air
Monitoring &
Forecasting

Monitonng oir poliufion in near recl
irre | sproce using arlificiol

Flexible algORIthm for
the monitoring of Air
pollution based on
artificial intelligence
and satellite —

observations SCO

SPACE FOR CLIMATE
OBSERVATORY

THALES

Building a future we can all trust

Ourservices
to manage

Identification of high-
risk areas for wildfires
High-resolution
prediction of fire
development and
Chemical composition
of the smoke

> Cutting-edge Al-based solutions that integrate
satellite observations and weather data

> Applicable to any area in the world

Early warning h <
system of g

Innovalive and automoted solufion
based on Adificial Inlelligence

* Flood risk forecasting
through early,
reliable and local
detections

* Mapping of the flood
extent

* Renewable energy

* Anticipation of
Photovoltaic and
Wind Energy
Forecasts
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» High-resolution wind
forecasting

» Fog Forecasting
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Our solution: FLexible algORIthm for the monitoring of Air pollution

An innovative statistical approach based on artificial intelligence coupled with satellite data,
aqlliiqting weplaalion {q differentregions, af the, alehea gnd tp any air pellutants ‘

4‘)

q

4

Input data . .| Atrfificial Intelligence .| Output map of air pollution
» Meteorological dafa C || Machine Learning/Surrogate Model | | » Regular (daily) production of
+ Sateliite observations  \OPEIINERS pollutant maps at ground level

at satellite resolution
»  Tool able to support decision-
and policy makers
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Présentation du projet FLORIA Bidnsaiueweand s = Oe

'ACE FOR CLIMATE
OBSERVATORY

> Contexte > Approche innovante
» Les PM10 (<10 um) sont un indicateur clé de la qualité de I'air. Surrogate model IA couplé aux observations satellite
Les modeéles numériques (chimie-transport) sont efficaces (Copernicus/Sentinel-3)

mais coUteux en calcul. : . . , : :
» Cartes PM10 journalieres a la resolution satellite (4 km)

> Projet SCO FLORIA sur I'Europe
» Fév. 2025 — mars 2026 — Label SCO mars 2024 » Zones peu instrumentées couvertes
» Zone : Europe + Rép. Tcheque (Prague, Brno, Pilsen)

LORA C someewo
ENTREE SORTIE PM10

.} ] Cartes journaliéres de concentration
| B
Data Hub for Environmental and METEorological Resources MODELE 1A 16th July 2022
Modeles num. Obs. satellites
[ Modéles num. | CatBoost ML
ICON-EU Sentinel-3 —_— algorithm
Input =—p =
Modéle météo AOD 550 nm P Output
/uh‘ﬁTEWTcTu
W e A e e A e A s e A a A A A A
(u o o
A m A A s A A A & I ‘ : : ; — z 3 : | - PR -

O
A A A A a A A A & 1TV

T°, vent, humidité ...

!révisions 6h
Y WORL

D
THALES THALES .@ EoaMe @ floria-dev.pf-services-bu-aes.fr

Estimated near-surface PM10 concentrations (pg/m3}

Résolution spatiale : 4 km x 4 km A A A s A A oA oa
rmat NetCDF e Europe & Afrique du No o o

future we can all trust Th,
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FLORIA : industrialisation de la solution sidngsfuureennains = Oe S
OBSERVATORY

> Workflow automatisé quotidien > Visualisation & diffusion

» Préparation des données via DHEMETER (récupération, agrégation » Service web Flask : https://floria-dev.pf-services-bu-aes.fr/
météo & agrégation satellitaire) » Fonctionnalités :

» Prétraitement et tuilage (découpage géographique) — visualisation cartes mensuelles (Preview),

> Infér,enc.e IA.poroIIéIis.ée (CC1|CL’J| par fuile) . _ exploration (Zoom/Dézoom),

» Agrégation finale (fusion des résultats en une carte continue _ téléchargement des cartes (Download)
NetCDF)

» Stockage

| Workflow automatisé quotidien en 5 étapes clés + Visualisation & diffusion

(1) (2] 5] (%)

Preparation Prétraitement Inférence IA Agrégation Stockadge
des données & tuilage parallélisée finale 9 Visualisation & diffusion

FLORIA Monthly Averaged Products

DHEMETER Découpage geo. CatBoost ML Fusion des tuiles Minio S3 —
Météo ICON-EU Paramétrage JSON Calcul par tuile Carte continue Modéles IA ]

202507

AOD Sentinel-3 Bounding Box Zones 1/2/3... NetCDF Europe Sorties quotidiennes |

508

2025-01 D =

Fognioy

02501
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THALEs @ éERe
A real-world example: the 2025 forest fires in France - 2LES _&_ SCO

'ACE FOR CLIMATE
OBSERVATORY

> Daily and monthly production of fine particles (PM10) using daily measurements taken by satellite
(Sentinel-3) over a month
» Open maps : GCP-hosted platform for visualizing PM10 map » Use Case : Wildfire Aude August 2025
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Estimation of pollutant plume dispersion

Input Weather Forecast:
Spatial 7 km — temporal 1h

Satellite measurement
of Pollutants from the
Top of the Atmosphere
+ Weather Data

* Weather:

- GFS

- ICONEU
e Sat:

Output Weather Forecast:
High scalable resolution depending
on the users need

.
.
.
| MO TTORENG OF SLIRFACK AR "
1 POLLUITIGN 5

Dynamical downscaling

INPUT

+ S3 SYN/S5P

Near-real tfime Estimation
using an Al Model

Mapping surface pollution sources

using satellite data

- - - a - r “ ~
3 # A A A A A A A
- a e a » a a A

THALES

Building a future we can all trust

- - MONITORING OF SURFACE AIR
POLLUTION

A -

A A A & “ # & A &

A a ~ A “ A a A a

Automatic Hotspots
detection & extraction

Atmospheric
dispersion model

§oFean
FLEXPART
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FLORIA

48 Hours Forecast
Forecast of pollutants dispersion
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CENTRE NATIONAL D'ETUDES SPATIALES
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Use cases

Air
Monitoring &
Forecasting

Monitonng oir poliufion in near recl
irre | sproce using arlificiol

Flexible algORIthm for
the monitoring of Air
pollution based on
artificial intelligence
and satellite —

observations SCO

SPACE FOR CLIMATE
OBSERVATORY

THALES
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Ourservices
to manage

Identification of high-
risk areas for wildfires
High-resolution
prediction of fire
development and
Chemical composition
of the smoke

> Cutting-edge Al-based solutions that integrate
satellite observations and weather data

> Applicable to any area in the world

Early warning h <
system of g

Innovalive and automoted solufion
based on Adificial Inlelligence

* Flood risk forecasting
through early,
reliable and local
detections

* Mapping of the flood
extent

* Renewable energy

* Anticipation of
Photovoltaic and
Wind Energy
Forecasts

REF xxxxxxxxxxxx rev xxx — date Name of the company / Template: 87211168-DOC-GRP-EN-006

» High-resolution wind
forecasting

» Fog Forecasting




Wildfire favorable conditions detection

Data Production by Automation:
Innovative Approach: For each fire/non-fire event
Hybridation of data used to build a "
training database

Study area:
Mediterranean region
(Prometheus zone) Données Satellites

* Sentinel-2
* MODIS

: Données météorologiques
/-~ Climate .
LNy - Réandlyses ERA-S

Données Terrain
= Donnges IGN: BDAI25m, Routes500, BDForet

Données Feu (Label Apprentissage)
= Archives Tones brulées (EFFS)

Risk map from D-0 to D+5: Fire risk prediction from 27/05/2024 to
01/06/2024 in an area south of the Alpilles (84))

Données

ERA-5 + LST + 01

Données Météo Labe| feu

Pile dimages :
» Indices télédetection
+  Données terrain

THALES REF xxx
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Expérimentation SDIS 34 : été 2025

©

cnes

%erault

SAPEURS- POMPIERS
e

THALES

Building a future we can all trust

> Service de prévision journaliere de risque de départ de feu a JO et J+1

> Exemples

» Risques de départ de feu dans I'Hérault durant la période
du vaste incendie sur I’Aude le 9 aout 2025

. . . '35_' — T&\/ g".‘,fu—_ ._J._
Risque d’'incendie _ = _'--“H, we e
[0: 1] : é‘ f »
0-01 s A
N < =
mol-02 60 LA T
0,2-0,3 - \ o fisne. N
P ) u sz -
0,2-0,4 . 3 & i T
0,9-0,5 o
B ™
0,5-0.6 :
06-0,7 2, T .-
0,7-0,8 St i q/ Bo-o1
. I:'. B I:'. 9 i > . ‘-“ T _—‘;_ AL, W - - = 7 . D 1- D.2
. 0.6 -1 ’a-,f,.’:""' o 259G 0 5 e > 0,2-0,3
0,2-0.4
»  Aligné avec la “Météo des foréts”, en apportant une résolution 0,4 -0.5
plus fine : Tres bonne complémentarité avec les indicateurs de 0.5 -0.6
Météo-France pour cibler les zones a surveiller 0,6-0,7
»  Bonne prise en compte des phénoménes météo clés (vent, ...) 0.7-0.8
C . y W osg-009
»  Valeur ajoutée decisive des données satellites (granularité Wos-1
spatiale, actualisation fréequente) ) . .
Risque d’incendie
T H I\ LES [0: 1]

ewe can all trust

Départ de

I'incendie 84%

72%

This document may not be reproduced, modified, adapted, published, franslated, in any way, in whole or in part or disclosed to a third party without the prior written consent of THALES © 2023 THALES. All rights reserved.

»  Départ de I'incendie de Montagnac dans I’'Hérault
le 8 juillet 2025

,,,,,,,,, " ;’ i
) » i 2D
v;.;:_ 2 ﬂ """""" _.-_ -~

» Validation des résultats de prévision par les
pompiers du SDIS 34 dans un cadre
opérationnel

» Conditions météo & sol propices au
départ de feu
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Fire Spread Forecasting Model: WRF-FIRE High-resolution Forecast

of the Fire’s Spread

Meteorological data

Fire madelling La Te:

Input Data:
Low Resolution Burnt area
and wind
speed

Dynamical

downscaling

Coupled fire-

atmosphere Model

Weather Forecasts Open-source

Satellite products +

Weather Data
INPUTS WRFF OUTPUTS
 Weather: % Il‘e
« GFS
- |[CON EU
PM 10
Simulation:
* Burning and burnt Zones
+ Spread rate of the fire's front
* Flame Heights and emitted
radiation
Aa A e a4 A A s ~ =~ =« e««|ntensity and smoke plume’s- ~ - ~ . g
W e e e e e e e Digital Elevation Model Fuel Type Database n a2 «~ . height. . . . . . . . . . . .. -
. (provided by Land Copernicus) (provided by EFFIS) . ,'ﬁChemiQOLVQIiOMQSZ CQ - .
e e e e e e . : R . congentration, fine particles ., |, A
20 m resolution 400 m resolution
Geographical data
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Use cases

Air
Monitoring &
Forecasting

Monitonng oir poliufion in near recl
irre | sproce using arlificiol

Flexible algORIthm for
the monitoring of Air
pollution based on
artificial intelligence
and satellite —

observations SCO

SPACE FOR CLIMATE
OBSERVATORY

THALES

Building a future we can all trust
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> Cutting-edge Al-based solutions that integrate
satellite observations and weather data

> Applicable to any area in the world

Early warning h <
. system of g
Our services Y

to manage

Innovalive and automoted solufion
based on Adificial Inlelligence

Identification of high-
risk areas for wildfires

* Flood risk forecasting
through early,
reliable and local
detections

Landslides prediction
and monitoring

High-resolution wind
forecasting

High-resolution
prediction of fire
development and
Chemical composition
of the smoke

Fog Forecasting

* Mapping of the flood
extent
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Our solution: A more reliable and automated forecast system

An innovative approach combining in-situ & satellites imagery data and artificial intelligence

Input data

»  Meteorological data
»  Satellite observations

v In situ observations ~ .
opernicy

ST

»

fQr reliaple, and.lgQ

4

Combination

Hydrologic modelling &
Machine Learning

e
prectpitatloﬁ"; b
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Building a future we can all trust
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Demonstration under real conditions

B4 11/01/2022 event on the Aude basin

» Real conditions:
d Flood dates not recorded in the fraining database
d Use of weather forecasts available between January 6 and 12, 2022

> Event detection:

d 4 days in advance
O Decreased uncertainties with each iteration
d Accurate estimation of magnitude

> User-friendly design and visualisation of
combination of occurrence probability
and magnitude of the event
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Demonstration under real conditions (11/01/2022 event)
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Différence de hauteur d'eau & la moyenne

Flood4Kast

»  Rainfall from
meteorological model
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Fully configurable
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> Digital Terrain Model

»  Bathymetry + topography
> Land cover
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