APERCU DU PROJET

> L'objectif du groupe de travail Afrique est de
renforcer les capacités en Afrique dans le secteur
de I'Observation de la Terre depuis I'Espace, en
complément d'autres efforts institutionnels tels
gue GMES & Afrigue.

> Programme de formation des formateurs en FR,
EN et PT :

> Phase 1: 10 modules de formation
délivrée a 30 formateurs

> Phase 2 : soutien aux formateurs pour la
mise en ceuvre d'une session de formation
aupres de leurs communautés locales.

> Webinaires en FR, EN et PT pour une diffusion et
un engagement plus larges.
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Agenda pour aujourd'hui !

Webinaire 2 : Services et applications Copernicus - partie Il
Webinar #3

Durée: 1h40

Objectif : Présenter les services Copernicus et leur utilisation dans des cas
concrets

FOCUS: CAMS and C3S

Introduction générale et objectifs du webinaire (5 min) (Linda Tomasini, CNES)

Les Services Copernicus (partie I1):
CAMS (Vincent-Henry Peuch, ECMWF), 20 min
Q&R (10 min)

C3S (Vincent-Henry Peuch, ECMWF) - 20min
Q&R (10 min)

Le projet du Consortium OSS dans GMES & Afrique (Evence Louis Zoungrana,
Observatoire du Sahara et du Sahel) 10 min

Q&R (5 min)

Le SCO ou Observatoire Spatial du Climat (Linda Tomasini, CNES) - 5 min

Le projet GeoHaTACC du SCO (Jean-Philippe Malet, CNRS-EOST) - 10 min
Q&R (5 min)




Le Service Copernicus de
Surveillance de ’Atmosphere
(CAMS)

Présentation du Service et de quelques

@ applications

Vincent-Henri Peuch

Laurence Rouil

Les équipes et les contractants CAMS
Mai 2024

Atmosphere Monitoring
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Atmosphere Combiner A .
Monitoring observations et % Atmosphere
modeles :
numériques pour ,.H&\ Climat
fournir des services
) 0O emiCUS d’information
' o
\ p Europe’s eyes on Earth — “IEE Te rritoires
@ §
- + many other s.atell/tes <®  Ocdans
and non-satellite data
———————————— 1
, . , , . | ( -
Copernicus est le programme operationel de I'UE pour I'Observation | A Urgences :
de la Terre et de surveillance de notre planéete et de son LN :
environnement pour le bénéfice de tous: données entierement
libres et gratuites. ‘7 Seécurite
Service mis en oeuvre par ECMWF PROGRAMMEOF S ECMWF
I ! ECWMF contribute au Service



Atmosphere

DATA ABOUTUS WHATWEDO  QSEARCH

Monitoring
C L (opermicus SECMWE
Z 1 B — =
g We provide consistent and quality-controlled information related to air

pollution and health, solar energy, greenhouse gases and climate forcing,
everywhere in the world.

—r? L . : Today's air quality forecasts

euronews.

PROGRAMME OF
THE EUROPEAN UNION

http://atmosphere.copernicus.eu
http://ads.atmosphere.copernicus.eu

CAMS fournit des produits
d’information libres & gratuits
basés sur I'Observation de la
Terre dans les domaines
suivants:

Composition chimique
atmosphérique globale pour
le passé, present et future
(prévisions);

Couche d’ozone;
Qualité de I'Air en Europe;

Emissions et flux de surface
pour polluants et GES;

rayonnement solaire;

Forcages radiatifs sur le
climat.
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"Observation de la
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erre

Chimie tropo. & strato. detaillee, 40km,
globe (2x par jour, j+5)
Les principales chaines
opérationelles de modélisation et

10km Europe
(quotidien,
d=j+4)

(CAMS Forecast Total Aerosol Optical Depth at 550nm Le S e u x d e
20230207700 valid for 20230207700

I’Europe sur

la Terre

PROGRAMME OF
THE EUROPEAN UNION

CAMS Forecast Total Aerosol Optical Depth at 550nm
20230221700 valid for 20230221700
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Atmosphere
Monitoring

& ( CAMS MAIN WORKFLOW... SERVING USERS WORLDWIDE

gu/

Observation de la

Terre

(details ci-aprés)

European Air Quality Index
v

Utilisateurs
CAMS >33500
_ l(“3200 routine)

)25:’

% . PREV :A"' Lair en France avjourdhui et demain
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: Les principales chaines

I opérationelles de modélisation et
| d’assimilation de données de CAMS
|
|
|
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|

Effet multiplicateur
(200Mil+)
@ Windy.com
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& Google Maps Platform
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UTILISATION DES DONNEES SATELLITAIRES PAR CAMS

Atmosphere
Monitoring

Observation de la Terre
satellites (>90
instruments) et non-
satellites in-situ (sites
officiels et recherche)

= European Air Quality Index
v

AATSR ENVISAT ESA ESA AOD REA[A)
AHI Himawari-8 IMA IMA FRP GFAS(P)
GOME-2 METOP-B, -C/ EUMETSAT-ESA AC-SAF 03, NOz, 502/ | GRTF(A)/ GRTF(M)/
METOP-B, -C/ HCHO/ 03, GRTF(M)/ REA[A)
METOP-A/ METOP- NO3, SO3,
A B HCHO/ 0s,
NO;
1AsI METOP-B, -C/ EUMETSAT-CNES/ | AC- €0/CO/0s, GRTF(A)/ GRTF(M)/
METOP-A/ METOP- | -/-/-/-/EUMETSAT | SAF/AC- S0a/ GRTF(P)/ GDM(A)/
A, -B, -C/ METOP-A, SAF/ULB- | CHs/CO3/CHs, | GDMI(P) / REA[A)
-B/ METOP-A, -B/ LATMOS/L | CO:
METOP-A, -B MD/LMD/
EUMETSAT
Imager GOES-E, -W NOAA NOAA FRP GFAS(P)
MIPAS ENVISAT ESA ESA 0 profile REA(A)
MLS EOS-Aura NASA NASA 0; profile GRTF(A)/REA(A)
MODIS EOS-Agua, -Terra NASA NASA AOD/AOD/FRP | GRTF(A)/ REA(A)/
GFAS(A)
MOPITT EOS-Terra NASA NCAR co GRTF(A)/ REA(A)
oco-2 0co-2 NASA NASA €0z GDM(P)/ GHGI(A}
omi EOS-Aura NASA KNMI 03, NOz, SOz/ | GRTF(A)/ REA(A)
0s, NO2
OMPS S-NPP, NOAA-20 NOAA EUMETSAT | Os GRTF(A)
PMAp METOP-A, -Bf EUMETSAT EUMETSAT | AOD GRTF(A)/ GRTF(M)
METOP-C
SBUV-2 NOAA-19/ NOAA- | NOAA NOAA 0s profile GRTE(M)/ REA(A)
14, -16,-17,-18
and -19
SCIAMACHY | ENVISAT ESA KNMI 03, NOz, CHa, REA(A)
C0:
SEVIRI MSG EUMETSAT ICARE/ AOD/FRP GRTF(P)/ GFAS(P)
EUMETSAT
SLSTR Sentinel-3 ESA-EUMETSAT EUMETSAT | ACD/FRP GRTF(P)/ GFAS(P)
TANSO GOSAT JAXA SRON/ Uni. | CH4f CO/ CHa, | GDM(A)/ GDM(A)/
Bremen/ CO:/CHa REA(A) GHGI(A)
SRON-Uni.
Bremen/S
RON
TROPOMI | Sentinel-5p ESA-NSO ESA-KNMI- | O3, 502 /NOs, | GRTE{A)/ GRTF(M)/
DLR-/ ESA- | CO, HCHO/ GDM(P)
KNMI- CHq
SRON-DLR
VIIRS S-NPP, NOAA-20 NASA-NOAA EUMETSAT | AOD GRTF(P)

Pour la composition
chimique, seules les données
satellitaires sont assimilées
dans le systeme global CAMS
(in situ utilisées pour la
verification et assimilées
dans les systems régionaux
sur I'Europe).

Toutes les autres données
pour les variables Météo non
décrites ici (~75 satelllites &
in situ)

Statut (A: assimilé; M: monitoré; P: planifié
/ mode recherche) depends des
différentes applications:

Global real-time forecast (GRTF)
Global delayed mode (GDM)

Global reanalysis (REA)

Global fire assimilation system (GFAS)
Global surface net flux inversions of
GHG (GHGI)



( UTLISATIONS DES DONNEES IN SITU PAR CAMS
Atmosphere

Environment
’/ Agency

%‘é} Up-to-date air quality data

Q

Network for the
Detection of

I

I g Integrated
> Carbon
I o s
1

Atmospheric

Composition Observation |

System

DeBilt, Netherlands (52.10°N) Cabauw, Netherlands (51.97°N)  Valentia, Ireland (51.93°N) Uccle, Belgium (50.8°N)

(South Pole
U E=NsIiVIVWVVWIE
uropes eyes on Earth




Atmosphere MetOp-SG-A

Monitoring MTG-S _
Saiellite A P?{;}g}?: . I RS
IASI-NG
3MI Seninels 4 Lancement
ounder - .
: fin 2025
& EUMETSAT 52 in ou
Lancement i i Infra-Red 2026
‘- @esa Sounder
fin 2025 ou [
2026

Utilisation de GEMS (Asie) & TEMPO
(Amérique du Nord)
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Lancements x3
mi-2026 a fin 2027




Atmosphere .
Monitoring 1AGHS

Period: July - December 2021
(a) Frankfurt airport (b) North American airports (c) Middle Eastern airports  (d) West African airports
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L'ajout de nouvelles données pour CAMS est un effort continu. Ici, I'exemple est pour les
données de monoxyde de carbone (CO) déduites des mesures de Sentinel-5P. Elles améliorent
les performances du systeme CAMS qui assimile déja les données de CO des instruments
MOPITT et IASI. Ces données sont assimilées en opérationel depuis Juin 2023.



. Atmosph ere The Copernicus Atmosphere Monitoring Service (*CAMS) reanalysis dataset of atmospheric composition has been updated to the REFERENCED CONTENT
. 4 end of 2022 in the Atmosphere Data Store (ADS), which means that the ADS now contains a full 20-year global EAC4 reanalysis
Monitoring I
| CAMS reanalysis dataset > ‘
The CAMS reanalysis dataset (EAC4) consists of three-dimensional time-consistent atmospheric composition fields, including
aerosols and chemical species. A separate reanalysis dataset for greenhouse gases is published as EGG4. The dataset builds on the
Monitoring Atmospheric >

experience gained during the production of the earlier Monitoring Atmospheric Composition and Climate (MACC) reanalysis and

CAMS interim reanalysis. Composition and Climate

CAMS reanalysis of particulate matter d < 2.5 um (PM2.5): 2022 annual mean

‘ CAMS interim reanalysis > l

>. ‘ CAMS global forecasts > ’
\.\ ‘ AeroVal website > l

" ‘ Atmosphere Data Store > ’

FURTHER READING

CAMS releases Interim
Assessment Report on air
quality in Europe >

0 25 50 75 100 125 150
ug m=?

PROGRAMME OF
THE EUROPEAN UNION

Europe’s eyes on Earth

A REANALYSE CAMS (EACA4)
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- (™ ] LA REANALYSE CAMS: PUTTING EPISODES IN CONTEXT
Atmosp here CAMS REAN Surface PM2.5 Concentration Climatology: January 2003-2019 CAMS REAN Surface PM2.5 Concentration Climatology: June 2003-2019
peiieniie . (o s N s oL L s e e S« Laréanalyse CAMS fournit un
“ : ‘ o s ensemble de données cohérent
r ol pour comprendre les changements
a long terme dans la composition
i i atmosphérique a l'echelle
Y s s mondiale et la qualité de l'air.
™ e * Cet exemple montre la
‘ s0s o : climatologie mensuelle de janvier
. v o T w e oW T e et de juin pour la concentration de
0 125 250 [ug/m3] 0 125 250 [ug/m3]

PM2.5 en surface, en moyenne
Ci\MSREANSuﬁaoePMZ.SConcenlraxionAnomaly:‘.ll:ne?(?2!?‘-: . pour 2003 é 2019.

* Les cartes des anomalies pour
janvier et juin 2020 mettent en
évidence des valeurs plus fortes
pour les poussieres désertiques et
plus faibles pour les émissions
dues aux feux.

, R ¢ CAMS contribue aux bulletins
. e annuels OMM/GAW et BAMS.

[ug/m3) -100 0 100 [ug/m3]
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7§ EXEMPLE: EPISODES DE POUSSIERES DESERTIQUES (MAI 2022)

Comparison of model (oper) and L1.5 Aeronet AOT at 500nm over Comparison of model (oper) and L1.5 Aeronet AQT at 500nm over
Cape_San_Juan (18.38°N, 65.62°W). Model: 00UT, 1-31 May 2022, T+3 to T+24. Dakar_Belair (14.70°N, 17.43°W). Model: 00UT, 1-31 May 2022, T+3 to T+24,
® L15Aeronet — Total FCAOT —— Sulphate —— Sea Salt — Dust — Organic Matter — Black Carbon @ L15Aeronet — Total FCAOT —— Sulphate —— SeaSalt — Dust — Organic Matter — Black Carbon

1 2
021 Cape San Juan CAMS Analysis Total Aerosol Optical Depth at 550nm, 20220501T00 151 Dakar
0.8 | ! 1 * s | 16
07 : 14
L S N S S St S s s R s e (N R T . TR T ST T 12
0.5 1 .
L o/ 1 S e e " e S~ 0.8 -
0.3 0.6 -
0.2 | MNM A A n ST e A S Y W TN ey 041 & 14
0.1 0.2

e e e A 9NON e R R e, 0 —

| 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 1
. May Jun
Comparison of model (oper) and L1.5 Aeronet AOT at500nmover ~ IS°N &A= = R = Sl Comparison of model (oper) and L1.5 Aeronet AQT at 500nm over
La_Parguera (17.97°N, 67.05°W). Model: 00UT, 1-31 May 2022, T+3 to T+24. Capo_Verde (16.73°N, 22.94°W). Model: 00UT, 1-31 May 2022, T+3 to T+24,
© LL5 Acronet — Tolal FCAOT — Sulphate — Sea Sall —— Dust — Organic Matter — Black Carbon © LL5 Acronet — Tolal FCAOT — Suphate — SeaSalt — Dust — Organic Matier — Black Carbon

1 1 -
es1  La Parguera » 91 Capo Verde
L e R " ¥ N A A (R A S S i . S SR X

200w
0.0 0z 04 06 0.8 10

Gl (opemcss  CSECMWE (&

Prévisions opérationnelles du CAMS et leur évaluation dans le cas d’un transport de
poussieres sur I'Atlantique. Ces informations sont partagées avec les utilisateurs via le site
CAMS, les réseaux sociaux et les médias.

g THE EUROPEAN UNION SCECMWF

Europe’s eyes on Earth




k ( EXEMPLE: ERUPTIONS VOLCANIQUES (SEPTEMBRE 2021)

S5P Tropospheric Column S02 2021-09-20 14:12:00 - 2021-09-20 14:13:00

AT e oms e mom mm  non  tom  wom w0 e

Atmosphere CAMS Total Column Sulphur Dicxide: 20210920, D0z
Monitoring : :
-7~
’
|
\ oo
\ -—
.~'/
g

0.00 335 6.67 10.00 [ou]

* Cumbre Vieja volcano on La Palma erupted on
» 19 September 2021 for first time since 1971

* First SO, detections from GOME-2 & S-5P
assimilated in IFS at 06z on 20 September
(layer height ~550 hPa)

* Initial transport to the NW across N Africa,
Europe and Mediterranean

\
A
Comparison of model (oper) and L1.5 Aeronet AOT at 500nm over
MetObs_Lindenberg (52.21°N, 14.12°E). Model: 00UT, 1-30 Sep 2021, T+3 1o T+24.
© L1.5 Aeronet — Total FC AOT —— Sulphate —— SeaSalt — Dust — Organic Matter —— Black Carbon
2
1.8
1.6
1.4
1.2

1
0.8
0.6
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GFASv1.2 Total Fire Radiative Power: 2023-01-01 - 2023-01-29 CAMS Daily Total Fire Radiative Power (GFASv1.2) for Northern Tropical Africa
Atmosphere —— - sk
Monitoring
BO -
60 =

Wildfire radiative

. 40 |
- LY power (W m™3)
v R -- 1-5
) | 5-10 20 1
. ) T ®10-50 L
f —+ 0-100 |
— IR pr.id. . { CAMS GFASv1.2 January wildfire C emissions for Northern Tropical Africa
0

Total Fire Radiative Power / GW

08-Jan 15-Jan 22-Jan 29-jan 100
CAMS Analysis carbon monoxide volume mixing ratio at 850 hPa:
20230101700
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th
@® eu.carbonmonitor.org - October 10, 2023

les activités

Prévisions mondiales quotidiennes des concentrations
atmosphériques de CO2 et de CH4 a haute résolution

Emissions basées sur

Inventaires
d’emissions

ions of CO2 for residenti

[ | = B By 2 e
- = 5 el | s Y il i s s
RN ENT RN %j [Tt A ,
\ f" =TT L ;}? Inversions de flux
. i | s} 2 . .
«.‘?? ‘E?;}? 238 mises a jour
S — 7,. | .
gj & vy BN annuellement
| EEEEEEN (mensuellement) pour

-0.02 0.02 0.07 0.12
Dot M = 0,11 M = .13, Wean = 808

PROGRAMME OF
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CO,, CH,, et N,O
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- —— Methane 4
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& 2 E- /// -E Carbon dioxide
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© - 1 Aerosols
A o r =1
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O v . Total
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1| e e e Bl e e e e e e v e vl L e
2005 2010 2015
Year
forcing would need to become negative. Over the past 16 years, the opposite has happened: net radiative forcing has become
Carbon dioxide +28% over the past 16 years
Methane +7% over the past 16 years
Ozone +14% over the past 16 years
Aerosols -11% over the past 16 years (becoming more negative)
Net radiative forcing +27% over the past 16 years

+2.2+03Wm™2

+0.5£0.1Wm™2

+0.3£0.1Wm™2

-0.7£0.5Wm™2

+22+13Wm2

PROGRAMME OF
THE EUROPEAN UNION

+1.4% ina year

+0.5% ina year

+3.8% ina year

-1%inavyear
(became more
negative)

+1.7%ina year

Europe’s eyes on Earth

FORCAGES CLIMATIQUES RADIATIFS DE CAMS

Tropospheric ozone +0.3 + 0.1 W m2
Stratospheric ozone -0.01+0.1W m2

Aerosol-radiation interactions 0.2 + 0.1 W
mf?
Aerosal-cloud interactions -0.5 0.2 Wm™2

To slow down climate change, net radiative forcing needs to decrease towards zero. To reverse climate change, net radiative CaICUIéS é |'aide de Ia réa nalyse CAMS et d,u ne
more positive, fuelling further climate changes. S|mU|at|0n prélndUStrle”e CAMS A été prIS en
compote par le GIEC (AR6).

IMPLEMENTED BY

<SS ECMWF



( LA “NOUVELLE FRONTIERE” POUR CAMS: EMISSIONS

At h . . . r e . . ey s . .
Mf;‘,?;‘;r;r; La cible principale concerne les émissions de CO, par les activités humaines, mais
des produits seront aussi developpés pour le méthane et différents pollutants.
& = & m:‘ e EMISSION st @
—w mmmmmmm MONITORING DATA Supporting the Paris Agreement
ﬁ | ATMOSPHERIC COz AND CHs 6
g \ INTEGRATION AND USER SUPPORT
MODELLING
=l
e S i POLICY TOOLS

# LOCAL THE PUBLIC
Supporting green cities
Gi"’
IMPLEMENTED BY

THE EUROPEAN UNION SCECMWF

Europe’s eyes on Earth

[ [ (opemicys CECMWF @ EUMETSAT esa

Une contribution européenne aux efforts de CEOS, de GCOS,
de GEO et de 'OMM en soutien a I’Accord de Paris.




~ Atmosphere
~ Monitoring

v 2015

Depuis les groupes d’experts
et les projets de recherche
vers les services opérationnels

ECMWF (- esa @eumetsat

Sentinel 5p

Emissions Qualité de I'Ai

LA MISE EN PLACE DU SERVICE CAMS POUR LES EMISSIONS

Sentinel 5

---- CO, Mission
r

Sentinel 4 2025/26
SATELLITE MISSIONS Operational
ramp-up in CAMS - @ SERVICE
CO2 TASK FORCE o COMPONENTS
GUIDANCE DOCUMENTS i w,w“‘"'
g 2026/27
g CO, Monitoring & Verification Support (CO,MVS)

2019

Observations

Satellite CO, & CH,

observations
Sentinel & international
constellation

Surface and airborne
observations
Meteorological

observations
Satellite & in-situ

2022

1orizon
2021

s
pernicus €0, service

ICOS

Auxiliary observations
b Salallite observations of
Cities CO, NO,, night lights, ...

2018

%m

2017

2 numan
5==" Emissions

RECHERCHE ET
PROJETS

PREPARATOIRES PROGRAMME OF

THE EUROPEAN UNION

Prior Information Decision support system

CO, fluxes, model
parameters, emission

Options for actionable
measures at country

reports, economic and city scale

statistics.

Integration Output
Global
Integration
& attribution
Evaluation &
quality
control
Hot spat
integration &
attribution

IMPLEMENTED BY

. <SS ECMWF
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Atmosphere
Monitoring

Data available and easily accessible on the
atmosphere/climate data store :
ads.atmosphere.copernicus.eu and
cds.climate.Copernicus.eu

Collaboration/contribution to the European
Climate and Health Observatory https://climate-

adapt.eea.europa.eu/en/observatory

- An Union | yo 1v Environmental Information systems @ EN

O e e Y Climate |
W Goseratoy '@ ADAPT

About  Policy context  Evidence on climate and health  Publications and outreach

CAMS pollen forecast viewers accessible
in Observatory

News Item | Created 10 May 2024 | Published 10 May 2024 | Modified 10 May 2024

Birch pollen: forecast for 12 April 2021, 18h CET

‘ g
Birch pollen (grains/m3)
———— |

0.0 20.0 40.0 60.0 80.0
Data i = 0.0, M = 5803
@| (opermicus EECMWF
PROGI CAMS forecast of birch pollen for 12 April 2021. Credit: Copernicus Atmosphere Monitoring Service/ECMWEF.
THE EURUFEAN UNIUN A E=sIVIVVW I



https://climate-adapt.eea.europa.eu/en/observatory

N
f

FORMATION ET UTILISATION DES DONNEES CAMS

https://atmosphere.copernicus.eu/training

Implemented by ECMWE a5 part of The Copernicus Pragramme Mews Events Press Tenders Help &support

: . . Atmosphere
- Gnglgus 6 Monitoring Service Data  Aboutus Whatwedo

ﬁéum, -Gpem'ws :"‘:.wECMWF

Home / Heln & support / Training Jupyter notebook based data tutorials

AQD at 550nm, 2021-08-01T12.00
(3 w'e

Training -

JUPYTER NOTEBOOK BASED DATA TUTORIALS | TRAININ IGEVENTS | MASSIVE OPEN ONLINE. COURSES (MOOCS)

De nombreuses ressources
sont disponibles, le plus

Other Jupyter resources:

Discover how to access and process CAMS
atmospheric composition data with these Jupyter
notebook tutorials.

souvent développées en
v Learning tool for Python

CO I I a b 0 rat i O n e n t re E C M W F[ v Fire Applications with Next-Generation Satellites

E u m etsat et I’ ESA . v Dust Aerosol Detection, Monitoring and Forecasting

v Jupyter notebooks on WEKEO




Monitoring

Baseé sur le CDS

y (G —
[11 Change Service

Cooem EECMWF

Home Sesrch Datssets FAQE

Atmosphere Data Store

1

I'uscription (1ére fois)

Login/register

Your feedback helps us to improve the service

: ieistiey
+

Atmosphere
Monitoring Service

Zreate Plot
Datasets | Catalogs | Bookmarks

Welcome to the Atmosphere Data Stor
Dive into this wealth of information about the Earth's past, present and future

Itis freely available and functions as a one-stop shop to explore Atmosphere data. Register for freq
ADS and its Toolbox. [

our FAQ or the CAMS forum 2.

* We are constantly improving the services and adding new datasets. For more information, please

5 S ript réutilisables (API)

Name
() ENS_ANALYSIS.nc

© latitude

= level

% langitude

= pm2p5_conc
& time

Combine Plot Open Datasi

ak

Asmosphere  hittp://ads.atmosphere.copernicus.eu

ATMOSPHERE DATA STORE

2 Recherche dans le
CAMS global reanalysis (EAC4) catalogue

EACA [ECMWF Atmospheric C tion Reanaly the MWF global reanalysis of atmosphe tion. R Is combines model ¢
with observations from across the workd in

CAMS global reanalysis (EAC4) monthly averaged fields

EAC4 (ECMWF Atmospheric C Reanalysis 4)is MWF global reanalysis of atmospheric composition. Reanalysis combines model ¢
with observations from across the worid in.

CAMS global inversion-optimised greenhouse gas fluxes and concentrations

This data set contains net fluxes at the surface, atmospheric mixing ratios at model levels, and column-mean atmospheric mixing ratios for carbon dioxide (CO2)
‘methane (CH4) and nitrous oxide (N20)..

CAMS solar radiation time-series
The C
ofthi Variable @

CAN Ammonia Birch pollen Carbon monoxide
Dust Grass pollen Nitrogen diaxide

Thisd |~ Nitrogen monoxide Normethane VOCs Olive pollen

sigti| Orone @ Particulate matter < 25 um PM2,5) Particiate matter < 10 m (P10}
P25, anthrapagenic fassi fusl carban anly PMZ.5, anthrogogens wood burming carbon only PM1G, widfires only
Peroxyacy nitrates Ragweed polien Secondary Inorganic aerosol

Sulphur dioxide
Selact all

Model ®
o Ensemble e Ry~ agi ayooseyios
) § L : H
mass concentration of pm2p5 ambient aerosol in air
L - 250 500
- i : — 5000 5000

= i — : Select all

3 Hormulaire

rgement et utilisation

Arrayts) | Seale | Map | Overlays | Shading | Comours | Vectors | Labels |

Scale Range:

0 Max:

30 Fitta Dt Color Table: (I CB_Reds_08.cpt B

Clear al



Atmosphere
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B G
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Events
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a Changing Climate—
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ARTICLE DE PRESENTATION GENERALE DE CAMS

Signin  Sign up
AMS& Journals JOURNALS ~ BROWSE  PUBLISH  SUBSCRIBE  ABOUT
American Meteoroiogical Socety O\ Search

< Previous Article  Next Article >

m Bulletin of the Article Type: Research Article (3] Full access

American
The Copernicus Atmosphere Monitoring Service: from

research to operations

Meteorological Society

= Early Online Release - Vincent-Henri Peuch?, Richard Engelen’, Michel Rixen?, Dick.., _ViewMore +

- Metrics Published-online: 23 Aug 2022
DOI: https://doi.org/10.1175/BAMS-D-21-0314.1

Past
All Past 30
Time Year Days

Article History ] | Download PDF J [ © Get Permissions

Abstract Abstract/Excerpt Full Text  PDF
Views 0 0 0 -
Full Text Abstract

Views 525 525 326

The Copernicus Atmosphere Monitoring Service (CAMS), part of the European Union’s Earth observation
PDF programme Copernicus, entered operations in July 2015. Implemented by the European Centre for Medium-Range
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Europe’s eyes on Earth
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Atmosphere
Monitoring

Dans le cadre du programme Copernicus de I’"Union Européenne, CAMS
fournit des informations opérationnelles sur la qualité de l'air et Ia
composition chimique de I'atmosphere (analyses, prévisions a j+5,
réanalyses) et celles-ci sont disponibles librement et gratuitement.

De nombreuses facons d'interagir avec les données, en fonction des besoins
et des capacités.

Il n'y a jamais assez de validation/verification! CAMS est trés ouvert aux
collaborations (expertise/retour d'expérience, comparaisons avec des
observations locales, campagnes de terrain, descente en echelle, exploitation
des données en général...)

Approche conjointe avec EUMETSAT et ESA, notamment pour la formation et

les interactions avec les utilisateurs (comment utiliser au mieux les données
?

et informations disponibles?) ProcrAwNEOE wECMWF




Atmosphere Monitoring
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Copernicus EU

Copernicus ECMWEF

@CopernicuskEU
@CopernicusECMWF
@VHPeuch
@RichardJEngelen
@m_parrington
@Antjelnness
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Politique d’acces aux données Copernicus: complet, libre et gratuit

FULL, FREE AND OPEN | - {-
ACCESS TO DATA &

(5 ATMOSPHERE MONITORING

| (“= MARINE ENVIRONMENT MONITORING
T LAND MONITORING -

: CLIMATE CHANGE

¢ | (AN EMERGENCY MANAGEMENT

: / ._@._sé’cumw

\_(_Operhicus’ )

Europe’s eyes on Earth



C3S: les chiffres

o Utilisateur inscrits
Utilisateurs dans le monde £
? Europe a@ Do Utilisateurs finaux
j Asia «“@ >
North
America
- :’]\ : Requétes
- South Africa . )
u America 3.9 Volume téléchargé

Oceania

Top 5 jeux de données
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- Europe’s eyes on Eartl
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$ Des données libres pour des decisions pertinents
Passé Présent Futurs possibles
| DN
e S e— 05 CHOX
TEEEET

PRODUITS C3S

Observations

2 O

‘ﬂ’-’ﬂ A=
ul t Reanalyse

Prévisions saisonniéres a décennales
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—)
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& Variables Climatiques Essentielles (ECV)

© 0 20 ¢

Surface Surface
Ice Sheets Snow Permafrost Radiation Budget Pressure
and Ice Shelves

SURFACE ATMOSPHERE

=

Surface Air Surface Surface Wind
Temperature Water Vapour Speed&Direction

FA

Upper-air Wind  Upper-air
Speed&Direction Temperature

CRYOSPHERE

eC

Glaciers

Legend
@ Satellite ECVs
ECVs from reanalysis

® Planned/ambition

Unavailable Precipitation

SURFACE OCEAN PHYSICS

SCU

Earth Radiation
Budget

Clouds Lightning

Upper-air
Water Vapour

Surface Sea Level Sea Surface Sea Ice
Currents Temperature
@

Ocean Surface Sea Surface
Heat Flux Salinity

Precursors for
Aerosols&0zone

Aerosols €Oz, CHa4, GHGs Ozone

Surface
Stress

OCEAN BIOLOGY, ECOSYSTEMS

wr
Sea Stam/

ANTHROPOSPHERE

L]

Anthropogenic Anthropogenic

Marine
Water Use GHG Fluxes

Habitats

SUBSURFACE OCEAN PHYSICS

l

Plankton

HYDROSPHERE

'Y

Subsurface  Subsurface Subsurface Evaporation  Groundwater River Terrestrial
Temperature Currents Salinity from Land Discharge water storage
OCEAN BIOGEOCHEMISTRY

‘D
i 0 C
N 4 - -
Ocean Transient Inorganic Oxygen Nitrous Oxide Nutrients Albedo Fires Leaf Area Land Surface Above-ground Soil
Colour Tracers Carbon Cover Index (LAI) Temperature Biomass Carbon

“Fraction of Absorbed Photosynthetically Active Radiation

A\ Climate
l ' Change Service

2 ECMWF
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(opernicus

Crucial pour
comprendre les
changements du
climat.

C3S répond aux
besoins de mise
en ceuvre du
GCOS et de la
CCNUCC/UNFCC
C.



& Observations in situ: fondements des archives climatiques

Observations
assimilated
in ERAS
Jan
1940
o 2.10°
3
~N
g In-situ
5 Surface
1]
I Pressure
ﬁ bl = -‘
£ In-situ In-situ | s
3 Upper-Air Upper-Air ’ _'
s Wind Temperature ; _ )
a | e 2|
E p——— p———
o In-situ | s In-situ | s
o Near-surface Near-surface
E 3 b 2 1 o 2
3 Wind _ : » Temperature _ _ )
. P e 4
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@ C3S etend les jeux d’observations disponibles librement/gratuitement

Stations Operational with Dew Point Temperature Data 1940-1949 Stations Operational with Pressure Data 1940-1949

4 - / Ex?lizoataae.easez - | L Exi‘llng Dot e 2
Ces observations
seront utilisées dans
ERAG6, pour

180° 135°wW 90°W 45°W 0° 45°E 90°E 135°E 180° 180° 135°W 90°W 45°wW 0° 45°E 90°E 135°E 180°

e s B S AOR R R %94:“.::::memmaeleases augme”ter la
A S . [ o onventure
d'observation par
rapport 3 ERAS

Stations Operational with Wind Data 1940-1949

L, N

> .

SR e
o \\T\Uj .
iy A s

L | Avec Maynooth University,
90°S 90°S NOAA ryyi

180° 135°W 90°W 45°W 0° 45°E 90°E 135°E 180° 180° 135°W 90°W 45°W 0° 45°E 90°E 135°E 180°

https://cds.climate.copernicus.eu/cdsapp#!/dataset/insitu-observations-surface-land?tab=overview

roearemeoon™  (opemics S ECMWF (3


https://cds.climate.copernicus.eu/cdsapp#!/dataset/insitu-observations-surface-land?tab=overview
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Reanalyses globales et regionales
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/@\ L eS d O n n éeS d e réan al yS e 2022 mean soil moisture anomaly

E RA5 SEA SURFACE TEMPERATURE ANOMALY - JAN 2023 (ﬂ@:

Reference period: 1991-2020 « Data: ERAS « Credit: C3S/ECMWF

- -‘\_’

- ERA5-Land

Data source: ERA5-Land Credit: C3S/ECMWF Reference Period: 1991-2020

Temperature anomaly (°C)

won (opemicss  CSECMWEF

77\ Copernicus Climate Change Service PROC
‘.... ! ....> 4" European State of the Climate | 2022 THEE
-3 -2 =T 5 1 74 3

-05 -025 0 025 0.

Rgmee

Temporal Spatial

P P Ti ilabili
roduct urpose ime availability resolution resolution
Global reanalysis for 1940 onwards, up to 5 days
ERAS , , H 1 30 k
atmosphere, land and ocean waves behind real time ourLy &
ERA5 land Global reanalysi; for land- 1950 onw§rds, up t? 5 days Hourly 9 km
surface variables behind real time
CERRA European regional reanalysis 1984-2021 Hourly 5 km
3-hourly analyses,
1990 d to 3 th
CARRA Arctic regional reanalysis onwgr so b 9 MONEAS hourly short-term 2.5 km
behind real time
forecasts
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</@\ Des données pour agriculture & securité alimentaire basees sur ERAS d
, . Agri-research
Données libres: AgERAS

CLEAN WATER
AND SANITATION

Produit global basé sur |la réanalyse ECMWF ERA5
Correction de Biais a I'laide des prévisions oper. ECMWF
0.1x0.1 degré (~10 km)

De 1979 a au temps présent avec un délai de ~1 semaine

22 variables pour les applications agricoles:

* Température (avg, min, max, etc.) Agri-policy
Précipitation et type de précipitations @
Rayonnement global
* Moyennes quotidiennes vapeur d’eau et vent | Quelques utilisations deAgERAS

Y. . Y . FAO:
Humidité relative a difféerent moments du jour | \woridcereal:

openEO Hub:

1 CLIMATE _ )
ACTION Agri-business

WAGENINGEN

RRRRRRRRRRRRRRRRRRR
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https://doi.org/10.24381/cds.6c68c9bb
https://data.apps.fao.org/
https://ceos.org/gst/agriculture.html
https://hub.openeo.org/

</@\ Analyse des potentiels solaire et éolien en Afrique

a Solar PV and wind MSRs b Diurnal profiles ¢ Seasonal profiles
] 0,

- 100% "9 gon, 44€ 30 0/°
S 80% | Somalia 25%

(s
1] 20%

_____________________ = 60%
' 2 ° 15%
0

§ 40% 10%
8 200/0 i 5%,
0% 0%
100% 100%
1 Solar PV _g 80% | 80%

| Wind 8
> 60% | 60%
S 0% | 0%
S 20% | 1.8°N, 36.6°E 20%

K
0% 0%
Oh 12h 23h JFMAMJJASOND

S. Sterl, B. Hussain, A. Miketa, Y. Li, B. Merven, M. Bassam Ben Ticha, M.A. Eltahir

Elabbas, W. Thiery, and D. Russo. An all-Africa dataset of energy model “supply (12th of March of met year 2018) |RE NA

regions” for solar PV and wind power. Submitted to Scientific Data (2022).

International Renewable Energy Agency
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Climate Pulse

&

&

Implemented by Copernicus Climate Change Service C35S
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Prévisions et projections
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o DONNEES NUMERIQUES

1M0101

cds.climate.copernicus.eu

</@\ Composantes des prévisions saisonnieres C3S

il

U Climate Data Store
*  Atmosphere
o daily and subdaily data (6h, 12h, 24h)
o monthly statistics (mean, max, min, standard deviation)
o bias corrected data (monthly anomalies)
*  Ocean monthly means

O Multi-system retrospective forecasts and real-time forecasts, the latter
published on 6" (ECMWF) and 10t day of month (the rest)

CDS API

cdsapi
¢ = cdsapi.Client()

y-single-levels',
ib',

e_month':['1','2",'3",'4",'5',"6'1 },

0f
'cds_seasonal_output.grib')

Python workflows
s
jupyter
v

Coming
soon

PROGRAMME OF THE
EUROPEAN UNION

@pggmiggﬁ

PRODUITS GRAPHIQUES

climate.copernicus.eu/charts/packages/c3s_seasonal/

Products for individual contributing systems and multi-system combination

¢ forecast  ECMWF/Met Office/Météo-France/CMCC/DWD/NCEPAMAZECCC
Pre preciitation) MAM 2022

Total precipitation

Near-surface temperature and wind
Mean sea-level pressure

Sea surface temperature

Sea ice concentration

Geopotential height at 500 hPa
Temperature at 850 hPa

NINO142 SST anomaly percentiles 10, 25, 50, 75, 90
C35; Multi-system forecast from 1 February 2034
monthly mean anomalies relative to 1981-2010 ciimatology

Sea surface temperature NINO regions
Sea surface temperature Indian Ocean
Zonal mean wind at 10hPa

Forecast system: | MeteoFrance System8 v
Aggregation and leadtime:

Nominal start date:
Variable: | SST indices

Temporal correlation
Relative Operating Characteristic (ROC) score
Ranked Probability Score (RPS)

IMPLEMENTED BY
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T NINO 3.4 Mai 2024

NINO3.4 SST anomaly percentiles 10, 25, 50, 75, 90

Global effects - temperature and precipitation

C3s: Multi-systgem forefiaSt from 1 May 2024 Using the ENSO years selection approach outlined above (here with a choice between the period 1940-2022 and 1970-2022), typical effects on temperature and precipitation are illustrated, by displaying the number of years
monthly mean anomalies relative to 1981-2010 climatology falling into the upper or lower tercile category of the distribution of the respective variable. Colours are only shown when the number of years is statistically significant. This concept and methodology is similar to that used in
Davey et al. 2014.
1.0 1 These charts can be used to identify regions where, according to this analysis method, there is a statistically significant ENSO teleconnection for temperature or precipitation for each calendar month. Due to the variability seen
within the postage stamp charts shown above for Europe, there is not a strong signature in the composites below.
0.5
> Click here to see the selected ENSO events for each month
0.0 Month: [January  v|Reference period: [ 1940-2022 v |
- JAN 2-metre temperature (ERAS 1940-2022) JAN 2-metre temperature (ERAS 1940-2022)
1S) La Nifia years . ___ ElNifio years
o
g -0.5 1
Pl
o 20 20 2 2
g —1.04 ®=== ERAS
2 UK Met Office By B LE] 1
Météo-France : i 2 3
-1.51 ECMWF 6§ i " wi
¥ H ¢ z
bDWD £ i H i
uE ug ut ug
—-2.0 1 ECCC g S £ 2
JMA
» » 2 ¥
1 CMCC
—25 ) NCEP 10 10 10 10
T T T T T T
Nov 2023 Jan 2024 Mar 2024 May 2024 Jul 2024 Sep 2024 Nov 2024
JAN precipitation (ERAS 1940-2022) JAN precipitation (ERAS 1940-2022)
La Nifia years & Nlﬁgﬁqrﬁ -
Probabilities for NINO3.4 index percentile categories
C3S: Multi-system forecast from 1 May 2024 x x »
100 monthly means; reference period 1993-2016
B <P25 [ P25-P75  EEE >PTS By B 1y
168 168 165
¢ ¢ ]
80 H H 3
ug ug ug
2 12 12
F 60
‘; 10 10 10
£ i 1 M
5 - 3 . -
2
o
£ a0
Etude des téléconnection ENSO
) https.//confl f.int/display/ /i
0 T

May 2024 Jun 2024 Jul 2024 Aug 2024 Sep 2024 Oct 2024

B s (ooemics ©ECMWE G

Prévision C3S multi-systemes

rossamerte  (opermicus ZSECMWE (s
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https://confluence.ecmwf.int/display/COPSRV/ENSO+impacts+on+Europe

1> ¢3S projections décennales et 2 long terme

CRP.& CMIP5

World Climate Research Programme

World Climate Research Programme

1: South America (SAM)
2: Central America (CAM)
3: North America (NAM)

4: Europe (EUR)

5: Africa (AFR)

6: South Asia (WAS)

7: East Asia (EAS)

8: Central Asia (CAS)

9: Australasia (AUS)

10: Antarctica (ANT)

11: Arctic (ARC)

12: Mediterranean (MED)
13: Middle East North Africa (MNA)
14: South-East Asia (SEA)

I
Coordinated Regional Climate Downscaling Experiment Eimion mas)

Prévi. climatiques globales

Change Service

/@\\ Climate

Prévi. climatiques régionales

CMIPS daily data on single levels

climate.copernicus.eu
Global ~ Atmosphere (surface)  Atmosphere (upperai)  Climate projections
This catalogue entry provides daily climate projections on single levels from a large number of experiments,

\ 7
models, members and time periods computed in the framework of the fifth phase of the Coupled Model * Acce s a u X d O n n e e S . .
mercompa . CORDEX regional climate model data
: T ope rat|0n6| on single levels

CMIP6 climate projections
CMIPS Global Atmosphere (surface) A . , Europe Atmosphere (surface)
i CO nt ro I e q u a I Ite Atmosphere (upper air) Climate projections

Atmosphere (upper air) Climate projections

. This catalogue entry provides Regional Climate Model (RCM)
[ ] t uto r I a u X data on single levels from a number of experiments, models,
domains, resolutions, ensemble members, time frequencies
and periods computed over several regional domains all over
the World in the framework of the Coordinated Regional
Climate Downscaling Experiment (CORDEX). The term "single
levels" is used to express that the variables are 2...

Pracioitaion

This catalog This catalogue entry provides daily and monthly global climate

models, me N . i

intercompa PTOjections data from a large number of experiments, models

onevertical and time periods computed in the framework of the sixth

.q phase of the Coupled Model Intercomparison Project (CMIP6).

CMIP6 data underpins the Intergovernmental Panel on Climate
Change 6th Assessment Report. The use of these data is mostly
aimed at: addressing outstanding scien...

21 CMIP6-Endorsed MIPs CMIP_&

p—— Prévi. décennales

o CMIP®6 predictions underpinning the C3S decadal prediction prototypes | P07
Global Atmosphere (surface) ~ Atmosphere (upper air) Climate projections
s e This catalogue entry provides daily and monthly global climate model data from Decadal Climate Predictions Project (DCPP) experiments, .

part of the sixth phase of the Coupled Model Intercomparisen Project (CMIP6). The decadal data in the Climate Data Store (CDS) are a
quality-controlled subset of the full DCPP. CMIP6-DCPP data addresses the ability of the climate system to be predicted on annual, m...

Hurricane activity
{ACE 10"kn?)

ScenarioMIP

oA

—— Forecast
o — Observed

Eyring et al., CMIPG Overview, GMD, 2016 e W s

1 dio 2020
Central year of 5 year period
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Copernicus Interactive Climate Atlas Mean temperature (°C) - CMIP6 - Change - Warming 2°C - Annual - rel. to 1850-1900

O]

Mean temperature CMIP6 ARG Regions v

Climatology and Changes Global warming levels

1961-1990 1981-2010 1991-2020 2°C 4°C
1850-1900 1986-2005 1995-2014 1.5°C 3°C
PAST FUTURE
Quantity
Change v
Season
Annual v

OusmOmamO): m=mm

Units: °C

Robustness:

SCEE808068G6aA

@ Robust signal (original color)

O - N W oA O ®

@ No change or no robust signal

@ Conflicting signals

(B Palette = Autofit  Reset

b b A b b A

About C35 About the Atlas Contact us Privacy policy
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(" Activités de formation

- Contrat sur la formation (sessions, matériel) R —— S rene:
o Contract started Q1 2024 : e 2

o Training events (also in context of partnerships, NCP,
core & other users)

o Curation & development of learning resources (Jupyter,
elearning)

Using climate models for climate
and scenarios

« Appel a des formateurs avec des expertises
speciques

o Launched Q3 2023

o Trainer

O

Py 45 o o
Content Creator « ) i cto @ nbiewerorg/gi.. Q 12 x} *»00 a. <— C A Zoobvewe. QA % O OO
‘:Jupyter = Jupyter » B 0 ¢ & = Jupyter
o Instructional Designer | e G Goowr T
. . | Calculation of global distribution and
e C3S Mini-MOQOCs | fimeseriesof Gtgoing Longuave

o RFP due for launch in Q1 2024 I
o Series of short online courses on C3S relevant topics

o Targeted to wider audience

roearemeoon™  (opemics  ESECMWF (3¢
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Conclusion et perspectives
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a0 Attribution: acces modulaire a I'information sur les évenements extrémes

/

Acceés opérationnel aux informations sur les événements
extrémes, notamment :

SCO FLAude: Understanding extreme hydrometeorological . « Changements observés a long terme dans les évenements
events in Aude and Occitanie in fhg context f c!i@atg changeﬂ = extrémes et leur attribution

i ¥ |

» Informations détaillées sur les types d'événements dans un
climat en changement(par exemple, fiches d'information ou

A _ ' , similaires)
e s i ' ‘ S * Augmenter le nombre d'outils dédiés pour 'analyse des
O v in événements extrémes
o e - | e : « Etude de la cohérence avec les projections climatiques
Disaster risk reduction « Suite quotidienne NRT similaire a la suite de bulletins
We provide climate information to support policies related to disaster risk reduction, as well as practices to address weather-related risks. m e nS u e I S (éte nd u e/éVOI u ée) CBS

» Mécanisme de déclenchement via 'Extreme Forecast Index
(ou similaire)

DEMONSTRATOR PROJECTS | SHOWCASES
Related news

Demonstrator projects 29TH JANUARY 2021
New C3S app lets you discover

currentand turs e danger « Adeéquation des ensembles de données pour I'analyse des

o § 28TH AUGUST 2020 Z 2\ A
Pluvial Flood Risk Assessment in Urban Areas Climate organisations join forces evenel I Ients extrel I IeS
. o ) . . to support flood management
This service aims to generate the information required to assess the
risks associated with extreme rainfall events in Europe. In particular, it - ASTHDECEMEER 2018 - 7 )
: * Renforcement d tils b I'lA
iasn::y;st;elztt:ea::‘:ru;ﬂocdlngcauseclbymtenseramfallthattheground From climate data to climate en Orce en eS Ou I S ases Sur
g action
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Seasonal agriculture
monitoring

Water abstraction
assessment

hXt Land degradation monitoring

Consolidation - Better operationalization - Appropriation & Uptake
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Objectives of GMES & Africa
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Contribute to a more sustainable management of

and tackling climate change based on
applications, mainly under COPERNICUS

Developing a
framework fro
promoting intra-
African and Africa-
Europe collaborating
on open access
data

Supporting the of
WNR services and
CMS
operationalization to
adequately provide
information to policy
makers, scientists,
businesses and the
public on real time
basis

Strengthening
regional and
national capacities
to generate and
apply EO-based
Information

Raising public
awareness on the
critical role of EO

systems and

geospatial

Information in

sustainable
development
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=» Services : participatory approach

OBSERVATORY

North-Africa

End-users needs

Past experiences
of the partners assessment

A A

Data and kit of indicators on interested themes

¥

Decision supports systems
‘ Geo-services

specific context

End users involvement  Information, indicators & data
{m} National parmers  tO plan appropriate response
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6 Plateformes + 1
MISBAR GuetCrop MISLAND
w.misbar.oss-online.org http://guetcrop.oss-online.org www.misland.oss-online.org (MGIS

l’,_"";,,.."‘ o om  Crop monitoring and Early warning in North-Africa o s_q,s_‘s =,
Osseavarony Guet for agricultre, guet for better decision

| : =

ﬁ‘”%;ﬁ"‘ @w&tveﬁ 4 i} — e R
s5semination platform JIN platform eLearning platform
/projet.oss-online.org/GMES-Africa http://projet.oss-online.org/GMES-Africa/jin/ https://www.crastelf-eacademie.com
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Plateforme E-learning
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Centre Régional Africain des Sciences et Techrologies de [Espoce
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Use cases in Tunisia

1. Monitoring of non-inventoried water pumping Onstn e o el
crops in Ariana P T i
=» Farmers are pumping water without any information F@égf’%g
regarding the volumes of water that are used =» Need to r_“{%‘
identify pumping site non-inventilated. - e

Sulvi de l'irrigation & Arlana _4 Juin 2021_zoom sur les parcelles irriguées . @ v

» Identification of the plots and people affected
by unauthorized pumping

‘ Next step

1. Identification of water leaks in the irrigation network
2. Estimated cultivated area

3. Hydromorphy and salinization of irrigated perimeters

NDVI from Sentinel-2
in MISBAR + -
authorized well

location
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Use cases in Tunisia

2. Monitoring burned areas in Bizerte and Jendouba

=>»In the north African region, there are often a lot of forest fires
in summer.

=>» Need to identify determining exactly how much forest area
has been burnt.

| .Q"- MISBAR - Afrique du Nord

Sentinel-2 data preparation +

. Burned area in Bizerte
selection burned area style

African (ag))
Union'&."2

Identification and estimation of the

burned area

Q G 'SES VHOUK \(J(llsL\) o-: £7 DU SAMEL

ANDAFRITA BSERVATORY
Apercu des zones affectées par les feux

Image Sentinel-2 du 16 Aout 2021

Burned area in Jendouba
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Use cases in Tunisia

3. Monitoring the crop intensification rate in the
irrigated areas : Jendouba and Nabeul

=>» Technicians responsible for monitoring irrigated areas want to
know the rate of crop intensification in irrigated areas.

Carte des aires irriguées a Brahmi gouvernorat de Jendouba saison d'été 2021
ano 4000 459000 2000 95000

NDVI from Sentinel-2 MISBAR + . ‘
delimitation of irrigated area Brahmi irrigated area in Jendouba

436000 9000 as2000 195000

African (ag)
Union %22

Determination of crop intensification
rates in the irrigated areas

Irrigated area in Nabeul
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Use cases in Tunisia

4. The assessment of plants' theoretical water

requirements : Manouba Theoretical water consumption maps enable the

: : : . irrigation manager to provide the right dose at the
=>» Need to identify the theoretical water requirement at the 8 ) . 5 P : g. :

. . . right time for the various crops irrigated.
level of a region = Technicians want to assess the potential of
spatial remote sensing for irrigation management. f

Variation du besoin des cultures ETC (m3/mois)

Indice de végétation NDVI (21 Juillet 2021) g
P *
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- W ot
Liw SN NOVI
5 % - ] Valeur = ETC
S A W Elevée : 0.906655 F 9% Valeur
AP St - o . W Elevée: 2078.25
P S ‘\ Faible : -0.204225
& . o < Foo5 . -
Systeme géodésique: WGS84 Systéme géodésique: WGS84 Faible : 597.77
H Projection cartographique : UTM Projection cartographique : UTM
entlne - rOI I I + Données source: MISBAR

Données source: MISBAR

delimitation of irrigated area NDVI of the irrigated area Plants’ theoritical water requirements
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Use cases in Tunisia

4. Mapping and estimation of wheat crop areas
in Jendouba and Kairouan

=>» There is a need to identify the wheat crop areas, monitor
crop growth condition and its Phenology, and get input

data for in support to yield estimate. Jendouba

Requests from the 2 CRDA
Field data provided based on the
campaigns done by the two CRDA

Kairouan

D oM Ay M
e

uuuuuuuuuuuuuuu

(O
Carte des cultures
Période : Janvier - Mai 2023

Gouvernorat de Jendouba (Tunisie)

Localiation e Geuvernsest &e lendoube

P ictie

: ALGERIE

MISBAR for satellite data acquisition (Sentinel-2)
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GMES and AFRICA Programme
The Support Programme Management Unit
AFRICAN UNION COMMISSION
h k Department of Human Resources, Sciences and Technology
T a n S PoBox 3243 | Roosevelt Avenue (Old Airport Area)
o Addis Ababa, Ethiopia
for you r atte nt|on Tel.: (251) 115517700
Website GMES and Africa: www.gmes4africa.blogspot.com

African Union Website www.au.int
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0SS (Sahara and Sahel Observatory)
Boulevard du Leader Yasser Arafat BP 31 Tunis
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