ESA’s Climate Change Initiative: how space data
support our understanding of climate change

Clement Albergel, European Space Agency (ESA)
Head of ESA's Actionable Climate Information Section
Bonn, Germany | 9-10 April 2025
Workshop on ancillary data for land surface and

Earth system modelling
Part of ECMWF's 50th anniversary celebrations
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Figure 2 lllustration of the SMOSMANIA network (from Mété
used to evaluate various ECMWF's soil moisture analyses. Th~
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- Surface-only simulations*  Jan, 2007 to Dec. 2010

Research experiments**  Dec. 2008 to Nov. 2009

Tab). st of various soil moisture analyses used in this study.
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> 4 comparing in situ soil moisture
.e the temporal correlation, bias (in
.ata) and root-mean-square difference
-sents the validation methodology in detail.

.

Q,\ for using the root-mean-square difference

X

vot-mean-square error is to emphasise that in situ
contain errors (instrumental and representativeness)

1ey are not considered as ‘true’ soil moisture.

Spatial resolution
(as from Jan. 2007) Land Surface Model IFS cycle***

Before 26 Jan. 2010:
23 km (1799)
from 27 Jan. 2010:
16km (11279)

80 km (1255) Q311

(y31r2to (3713

80 km (1255) (3674 Y

(y36r4
80km (TZSS)i (old bare-ground evaporation)

80 km (T255) Qy36r1

* ERA-Interim near-surface meteorology is used as forcing term; more information in Balsamo et al. (2012).
** More information in de Rosnay et al. (2011). *** More information at http://www.ecmwf.int/research/ifsdocs/
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OUR FUTURE CLIMATE ¢
SIXSCENARIOS ..

esa
+1.1°C wHere WE ARE Now , -

Global warming due to increased human-driven greenhouse gases in the atmosphere

o/ % ! ,': t |
y & LA g\ I ' +1.4°C takinG THE GREEN ROAD |
} . Y. ./'\ » B If net zero emissions are achieved by 2050 (SSP1-1.9)
SRR < = FNiv, v o
. < DO, - 2R S8 A\ +150c
5 A % A‘k’\\" Y .

. PARIS AGREEMENT GOAL it
A r’ +1.80c LIMITING GLOBAL WARMING 1
= If net zero emissions are achieved in second half of 21st century (SSP1-2.6)
. /

1 It is unequivocal that human influence 4 ’ 4 B +2.7°C No EXTRA CLIMATE POLICIES
has warmed the atmosphere, ocean & land. - '
Widespread and rapid changes have occurred"
IPCC AR, 2022

If current greenhouse gas emissions persist until mid-21st century (SSP2-4.5)

+ll.ll°C FOSSIL-FUELLED DEVELOPMENT
An energy and resource intensive scenario for the 21st century (SSP5-8.5)

GLOBAL MEAN TEMPE'RATURE INCREASE BY 2100 (RELATIVE TO 1850-1900) ¢
Source: IPCC Assessment report Working Group 1, Table SPM.1 . . 3
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Climate Change: UNFCCC & The Paris Agreement Eesa

A

‘/V \) Tasked with preventing

\\(\ C )\// ‘dangerous’ human
interference with the climate

“\\, y system

Umted Nations Framework

Legally-binding treaty to limit global
warming to well-below 2C, and
preferably 1.5C

Convention on Climate Change PA R I Sz O 1 5
“...to reach global peaking of greenhouse gas emissions as
. Lead the international effort to combat climate change soon as possible ... and to undertake rapid reductions
=  Body responsible for driving global climate action thereafter in accordance with best available science...to
=  Make decisions on climate change mitigation and achieve a balance between anthropogenic emissions by
adaptation sources and removals by sinks of greenhouse gases in the

= Requires systematic observations of the climate second half of this century.

system
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From space, the evidence
for climate change is compelling
.- Y &
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Promoting cooperation'amo:ng

| European States in space research,
ESA Wbrkforce technology and applications, for

exclusively peaceful purposes

'’ 3 2024 Budget

Member States 7.79 billion =
*L 15 per Europear S

7
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ESA in a Nutshell Eesa

2'?:* Member States, 2500+ staff members and total workforce of
6uul+

For the peaceful use of space, benefiting all ESA-ESOC ——

- HQ in Paris, seven sites across Europe & Spaceport in Kourou ESA-ESTEC

€7.7 billion = €15 (one cinema ticket) per European a year ESA-ESEC

ESA-ECSAT

ESA is committed to i
the peaceful exploration and g

i ESA-HQ
use of space for the benefit of
g ESA-EAC
people society and our planet
ESA-ESAC
ESA-ESRIN

EUROPE’S SPACEPORT
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Earth Observation Activities at ESA: ESRIN, ESTEC, ECSAT {esa

Satellite Design & Development

Missions Management

Cal/Val & Data Dlstrlbutlon

Planned EO Satellite Launches 2022 - 2032 A \
A - N\
“-— @ O @ > @ :
*®
'®
L P 4 S\
-
Applying the Data Innovation ‘Commercialisation
' [/ )
for Earth Action e Yo d-lab
\ ;u‘ture of EO
~ Via: transforma%ye
Climate Change Knovatmn
"3“ g Cco mercnallsatlon
o B e ~ actions 3
» ® /-\g | ethe
. Future Systems [Svgrn| utmgv
Z © e ||| & Instruments | €AUErESeACh
@ 5. ® . activities
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ESA’s Earth Observation Missions Eesa

Satellites
Heritage 08

2010 2015 )
ERS-1 2020 Operatlonal 16
Meteosat 10 MetOp-B . E\/IMeStEr]Jsat L .
& ~ B s 1 P wor PR : Developing 40

Proba-l@ - Sentinel-1A Ml @M Sentinel-2B MTG Ilﬁ I Pre ar n 22
L0 — WSentinel B : paring

% Sentinel- ZAM : ff",f'"ﬁ'pﬁ - Sentinel-4A \Satelllte
- MTG-S1
~»> Proba-V Sentinel-3A &é\> @\ il ﬁ 2025 Total 86

Sentinel-5P Sentinel-2C

Sentinel-1C Sentinel-3C e —-f
B 3 Sentinel- 1D 5 4 Met0p-56-B1
Ty s Sentinel-5A MTG-T2
g ,,@1 s ﬂnﬁ?fzz MetOp-SG-Al
i (02M-B (02M-C
% Sentinel-2D Sentinel- 3[;1MR_A
Sentinel-6B CRISTAL-A ROSE-L-A

ALTIUS

LSTM-A =N Q@@‘@

‘ .
b= CHIME-A @
: FUM f CRISTAL B 7 ROSE-L-B

_____________ 7

) Sentinel-1 Sentinel-2 'Sentinel-3  © Sentinel-6

ina Sentinel-5B
Sentinel Next Generation Missions EAEF[_:H;%I -4B Met0p-5G-A2 e

Earth
Explorer-11
(@)

Explaren12 :
Y 4
Copernicus Meteorology {
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The BIOMASS Mission

ESA’s 7" Earth Explorer to be deployed in 2025
An interferometric, fully-polarimetric P-band SAR
Designed to observe forest height and biomass



The Copernicus Space Component — Sentinels

A” global

landmass IS

observed every o4

5 days at 10m > 700 PB of Sentinel
resolution | Products Disseminated for
Services to Society

* ESA Sentinel Data Policy (Sep 2013) and

PROGRAMME OF THE e S a
EUROPEAN UNION

Aol R o

=

i p
A
- w4
W w4

4 Land Atmosphere Ocean

> 200.000

Registered Users
since Jan 2023

Supporting 6
operational services

Climate Disaster Security

EU Delegated Act on Copernicus Data and Information Policy (Dec 2013)
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PROGRAMME OF THE
EUROPEAN UNION

o

Europe's eyes on Earth

OEIMICUS

-

—

E EUROPEAN SPACE AGENCY



PROGRAMME OF THE
EUROPEAN UNION

A
......
. 1

Strengthening
Copernicus Space
with the Sentinel

. i e
|Expansion Mission - 2
- observations s ct
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ESA’S CLIMATE CHANGE INITIATIVE esa

Linking satellite observations
and modelling communities P

Crucial lines of evidence
for informed decision-making

Supporting the Paris Agreement
and Global Stocktake

Developing satellite-derived
climate data records

---------------------------------------------------------------------------------
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ESA’S CLIMATE CHANGE INITIATIVE

GCOS defined 55 Essential Climate Variables | 36 benefit from space observations |
27 generated by ESA’s Climate Programme

o @

Clouds Upper Atmosphere Ice Sheets Snow Permafrost Glac
Water Vapour

Surface Ocean Physics

Aerosol  Greenhouse Ozone Precursors Other
Long-lived

- Discharge
Fract;non of "
7 Temperatu;: ’;Area ¥ Absorbed. Anthroposphere

(M AALRMAN i WU LA {hdex Pﬁotos?nthetlcally =
Active Radiation %

Ocean Colour Total Anthropogenic

/ ESA EOs archived combined with

data from third party and current L
missions
https://climate.esa.int/data
— == I 4+ = __ o 1 A o =W 5 W e = = == e » THE EUROPEAN SPACE AGENCY




ESA’S CCI: SOIL MOISTURE ECV esa

= Annually algorithmically updated global climate data https://climate.esa.int/en/projects/soil-moisture/
record of soil moisture spanning > 40-yr

= 3 separate soil moisture products derived from active,
passive and combined (active + passive) sensors
= 14 public releases to date

2023-01

80°

0.100

0.075

0.050 :E
20° 0.025 .E,
0.000 %
o —0.025 §
B <
o
, Referefice Period: 1991-2020 ol i
-60° -120° -60° 0° 60° 120° ( 1975 '1980 1985 1990 1995 2000 2005 2010 2015 2020 |
Soil moisture anomalies for the year 2023 derived ESA CClI soil moisture v09.1 products utilize 5 active and 12 passive

from the ESA CCI COMBINED v09.0 product microwave sensors

V09.1 (1979-2023), already available at:

https://climate.esa.int/en/projects/soil-moisture/
Now generated operationally via C3S 17
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https://climate.esa.int/en/projects/soil-moisture/

ESA CCI : Fire ECY {esa

Satellites permit to monitor different
fire characteristics: areas that are dry
and prone to wildfire outbreak, actively
flaming and smouldering fires, burned
area, as well as smoke and trace gas
emissions

2 principles: thermal anomalies and

changes in surface reflectance

18
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ESA’S CCl: Burned Area

FireCCI51
..... ;:‘%; e’ -:%:; ) .I
Coverage Global
Time series 2001-2020 (21)
pi
ixel 250m
resolution
Grid
. 0.25 deg.
resolution
Input
- nput. MODIS (SR & HS)
information

SR: Surface Reflectance
HS: Hot Spot

https://climate.esa.int/en/projects/fire/data/
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ESA’S CCl: Burned Area

FireCCI51 FireCCIS311

Coverage

2001-2020 (21) 2019-2020 (2022..)

resolution
Grid
resolution

Input S-3 SYN (SR)
MODIS (SR & HS)
information + VIIRS (HS)

SR: Surface Reflectance )
Fire burned area

HS: Hot Spot August 2020

[ |
200 2400 km?/cell
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ESA’S CCl: Burned Area

FireCCIS311

= Detects globally 1Mkm? more BA than previous products!

Table 4. Burned area (km?) of the year 2019 for each product and biome.

FireCCIS1  MCDG64Al ¢c6 FireCCIS310
Boreal forest 86711 72370 87145
Deserts & xeric shrublands 116907 176164 253192
Mediterranean 29162 32364 39765
Temperate forest 111999 105320 165621
Temperate savanna 165610 145221 220141
Tropical forest 433493 400165 897703
Tropical savanna 2958452 2529860 3311552
Tundra 11531 8437 12000
Global 3913865 3469901 4987119

+116%
+48%0
+107%

+279%

Lizundia-Loiola et al., 2022, RSE
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ESA’S CCl: Burned Area

FireCCI51

FireCCIS311

FireCCILT11

o

I_HNN;

Coverage Global
Time series 2001-2020 (21) 2019-2020 (2022...) 1982-2018 (gap 1994)
Pixel
xet 250m 300m 0.05 deg.
resolution
Grid
. 0.25 deg. 0.25 deg. 0.25 deg.
resolution
Input S-3 SYN (SR
- nput MODIS (SR & HS) (SR) AVHRR LTDR (SR)
information + VIIRS (HS)

SR: Surface Reflectance

HS: Hot Spot

https://climate.esa.int/en/projects/fire/data/

_?
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ESA’S CCl: Burned Area

FireCCI51 FireCCIS311 FireCCILT11 FireCCISFD11 FireCCISFD20
Coverage Global Sub-Saharan Africa
Time series 2001-2020 (21) 2019-2020 (2022...) 1982-2018 (gap 1994) 2016 2019
Pixel
Xt 250m 300m 0.05 deg. 20m 20m
resolution
Grid
. 0.25 deg. 0.25 deg. 0.25 deg. 0.25 deg. 0.05 deg.
resolution
Input S-3 SYN (SR) S-2A (SR) S-2A&B (SR)
, _ MODIS (SR & HS) AVHRR LTDR (SR)
information + VIIRS (HS) + MODIS (HS) + VIIRS (HS)

SR: Surface Reflectance
HS: Hot Spot

https://climate.esa.int/en/projects/fire/data/
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Modis-based

BURNED AREA MAPPING:
RESEARCH TO OPERATIONS & Data as a Service

3E°200"E

esa

35500 36°0'0°E 38710°0"E

11°0'0°8

0755 10 0

|0 40

‘ FlreCCI8311

11°200°8

=

103 f:e W ‘
r.t :.i!,: i;% 3 'F‘ . %ﬁi" &
i < '
g—.—f —1 {%-wufy “"..-i'i','-
i f?"’ FireCCISFD20 __

:: FireCCH1 -« = ESA Climate Change Initiative (CCl) high-res prototype
T e L - algorithm has matured into a Data-as-a-Service to support
1o t,. ‘: %""’-’a« 1f " wildfire disaster risk reduction & recovery mapping and fire-

related GHG emissions assessment

Welcome to the

OPErMICUS LAC

PANAMA

Network ot Resources

[

1 Research 2 Operational 3 Service

y

Sentinel-3 based

- Prototype algorithm

Based on Copernicus
Sentinel-2

- Open-source
workflow developed
for Disaster Risk

- Burned area
processing service
for commercial and

- Resolution 20m Reduction & non-commercial use
Management via ESA nor-
discover.org
Burned area map improvement (ESA CCI Fire Project)
ESA Climate Change Initiative’s Fire project (CopLAC consortium) (Brockmann Consult:
=g s e I E = ] = YR e EN be BN SE IS ED im = i oem 1SMBER) curopean seace acency


https://nor-discover.org/
https://nor-discover.org/

CLIMATE CHANGE INITIATIVE — FIRE EMISSIONS

__ FireCCISFD20

From Burned Area...

ESA CCI latest fire product (FireCCISFD20 —

small fires database)

= 20 m resolution using Sentinel-2
observations

= Significantly improves total burned area

35°500°E 3600E

36°100'E 36°200°E

11°00's

-
* FireCCI51 .,
i ]

¥

- b
.-

0 ‘:.Em
X “*.

1720075 115100"S

11°3000"S

FireCCIS311
Ko

B 1 Jenuary
- 1 February
[ 1 1 march
1 api

[ ] 1May
- 1 June
- 1July
l:l 1 August
I 1 september
I 1 October
- 1 November
- 1 December
< - 31 December

10°00"S

15°00"S

detection compared to medium-resolution =
sensors (ESA FireCCI51 at 250m) Modis-based
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CLIMATE CHANGE INITIATIVE — FIRE EMISSIONS

35°500°E

11°00's

3600E

36°100'E

36°200°E

FireCCIS311 FireCCISFD20
-

-
* FireCCI51 .,
i ]

From Burned Area...

0 ‘:.Em
X “*.

- -
)
Km

2
B 1 Jenuary
] - 1 February

115100"S

ESA CCI latest fire product (FireCCISFD20 —

small fires database)

= 20 m resolution using Sentinel-2
observations

= Significantly improves total burned area

1720075

11°3000"S

| I 1 octover
5 - 1 November

detection compared to medium-resolution
sensors (ESA FireCCI51 at 250m)

...to Fire emission

Constraining models such as the Global Fire Emission Database
(GFED) with FireCCISFD20 improves analysis of fire emissions
(van der Velde et al in prep)

» CO emissions (a measure of fire emissions) match TROPOMI
observations (2019) (Green vs Black) in GFED’s simulations

= Aerosol optical depth results also improved

Given the impact that biomass burning aerosols have on the
energy budget of the planet, this could in turn lead to improved
weather forecasts and consequently better skill in downstream
applications that rely on it.

130

120

90

80

(b) CO concentrations Southern Africa

== M-GFED
=@= S2-GFED
—-@=— S3-GFED
=®= GFED4s
== TROPOMI

v

F M A
Van der Velde et al., 2024

M J J A S o} N D

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023G1L.106122

10°00"S

15°00"S

CO TROPOMI [ppb]
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https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023GL106122

Aerosols released from Australian bushfires triggers algal blooms @esa

EXTREME BURNING = Satellite fire data and modelled quantities of standing

The 2019-20 Australian bush fires destroyed millions of hectares of

vegetation. The geographic extent was so immense that it exposed the blomaSS 275 m|”|0n tonnes Of Carbon dIOXIde

nation’s fire monitoring system as a thing of the past. Because individual

states and territories record bush fires in different ways, there are data - . il

gaps and inconsistencies that make it difficult to accurately assess the CaICUIated from TRO PO M I E 715 mi I | 1on ton Nes
fires” scale and environmental impact.

Land type Area burnt (2019-20)

H Forest B Satellite estimate (30.38 million hectares)
Temperate woodland Government estimate (39.8 million hectares)
Tropical woodland
Sparse/treeless g
Agriculture/urban .

I,’JJ
&
.z

gSydney

0. A
./ Canberra

Adelaide'o

-,

Fires rarely cause
thunderstorms; 17
were confirmed in the
2019-20 bush fires.

Carbon monoxide
Nov. 2019 - Jan. 2020 average
| —

higher

27
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https://doi.org/10.1038/d41586-020-02306-4

Use Multiple ECVs to Study Climate Processes Eesa

Welyi Tang et al_, 2021
Nature, vol 597, p370
doi: 10.1038/541586-021-03805-8

MODIS aerosol optical depth Jan.2020 P lopk on (Cz’gijga—nzoon;glééstsrg ggrln?ncsrf;“ Colour ECV)

160° W 120° W 80° W

Increased activity of the ocean biological
carbon pump might have offset some of
the huge GHG emissions from the fires
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ESA Climate Change Initiative ECVs: Land Cover CCI Qecsa

@ cci

" 7

Accurate estimates of LU & LCC: crucial to support GST
=>» Role of land for storing carbon and its future potential for offsetting
carbon emissions

*LC: series of annual maps, 300 m, 1992-2022,
Consistent analysis-ready annual PFT maps for climate modelling

NOAA - AVHRR LTDR
SPOT 4 - Vegetation 1
SPOT 5 - Vegetation 2

Envisat - MERIS
PROBA-V
Sentinel-3 - OLCI

* Generated operationally via C3S from 2016
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ﬁ cci

" 7

Accurate estimates of LU & LCC: crucial to support GST E | e o=
= Impacts of CC on northern

= Role of land for storing carbon and its future potential for offsetting 8 ——q Aispletement OF¥Re forest-shrubs-
Cal’bon emiSSionS I_ o HRLC10 2 grasslands-transition zone, fate of

permafrost carbon
*LC: series of annual maps, 300 m, 1992-2022, E ] HRLC30 and HRLCC30
Consistent analysis-ready annual PFT maps for climate modelling -

HRLC: static map at subcontinental level at 10m (HRLC10), long-term
record of regional maps at 30m in the sub-regions of HRLC10 every 5 G,
years (HRLC30), change information yearly (HRLCC30) :

#

Impacts of deforestation, fires,
agricultural expansion on water
and carbon cycles changes

Impacts of CC on drought/flood events
West Africa and Indian Monsoon dynamics

2015 ESA CCI MRLC at 300m Sentinel-2 image
y 5 Mitigation studies (e.g., Green Belt) ,@

[ B |

&

~~
o O
=D
o
N ™
© N
Ew
<5
S

-i.‘l il L'-

https://climate.esa.int/en/projects/high-resolution-land-cover/

* Generated operationally via C3S from 2016
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ESA Climate Change Initiative ECVs: Land Cover CCI Eesa

ﬂ_ﬁ Y i

Accurate estimates of LU & LCC: crucial to support GST
=>» Role of land for storing carbon and its future potential for offsetting
carbon emissions

*LC: series of annual maps, 300 m, 1992-2022,
Consistent analysis-ready annual PFT maps for climate modelling

HRLC: static map at subcontinental level at 10m (HRLC10), long-term
record of regional maps at 30m in the sub-regions of HRLC10 every 5
years (HRLC30), change information yearly (HRLCC30)

2015 ESA CCI MRLC at 300m Sentinel-2 image 2019 ESA CCI HRLC map
| B | | 1 ! B T ; /:a- ‘(‘v\.\ i .' 5

Amazonia
ile 21KUQ)

(t

aRdi s { / A ;
l e o / i 4 P P
Il 7Y i 1 (g ¥
[ | t / d /2 Ay ¥ 515
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https://climate.esa.int/en/projects/high-resolution-land-cover/
* Generated operationally via C3S from 2016
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New activities in response to UNFCCC Paris Agreement @esa

o
‘@’- cci

Expanding on results from
RECCAP-2 and working with
operational climate services

Bastos, A., Ciais, P., Sitch, S. et al. On the use of Earth Observation to support

estimates of national greenhouse gas emissions and sinks for the Global stocktake

process: lessons learned from ESA-CCI RECCAP2. Carbon Balance Manage 17, 15

(2022). https://doi.org/10.1186/s13021-022-00214-w https://climate.esa.int/en/supporting-the-paris-agreement/reccap

2-climate-space/
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https://eur05.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1186%2Fs13021-022-00214-w&data=05%7C01%7CSusanne.Mecklenburg%40esa.int%7C96e2e13252ee44f4c26b08daa6f0a6c7%7C9a5cacd02bef4dd7ac5c7ebe1f54f495%7C0%7C0%7C638005849755457936%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=KEXSkiTfcdTfWTcyIzrRy00avSdgN7dElYYsshllm3E%3D&reserved=0

PARIS2015

= Providing physical evidence for = Earth observation
a changing climate, R&D for data support and
operational climate services verify the UNFCCC
Paris Agreement
pledges

GCOS & WCRP requirements
UNFCCC Paris Agreement

»
o climate modelling 7
-4 user group

Linking observations * Cross-ECVs and
with modelling Tipping Points
provides trustworthy
climate predictions
and projections

+ Knowledge Exchange
(data management and
curation, commes,
outreach, education)

IPCC Assessment Reports
New users: tipping points, biodiversity & ecosystems, health

34
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Use of ESA Climate Change Initiative data in
ECMWF’s Earth system model

Interrupited forest
Mixed forest
Evargraen broad
Deciduous broad
Deciduous neadle

Evergraen raedle

Imigated crops
Tundra

Newsigtter 171

Eesa

ECMWF Newsletter 171

ESA-CCI Essential Climate Variables in the
Climate Data Store

MWF Newsletter 171 - Spring 2
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CCl Project

Water Vapour CCI

Cloud CCl

Greenhouse Gases CCl
LOLIPOP CCI*

Ozone CCI

Precursors CCl & MEDUSA**
Aerosol CCI

Sea Surface Temperature CCI
Sea Level CCI

Sea Ice CCI

Ocean Colour CCI

Lakes CCI

Glaciers CCI

Antarctic Ice Sheet CCI
Greenland Ice Sheet CCl

J
I

CCIl R&D in Operational Services

GCOS ECVs

GCOS 245

Atmospheric ECVs
Upper-Air Water Vapour
Cloud Properties

Greenhouse Gases

Ozone

Precursor ECVs***
Aerosol Properties
Ocean ECVs
Sea-Surface Temperature
Sea Level

Sea Ice

Ocean Colour
Terrestrial ECVs
Lakes

Glaciers

Ice Sheets and Ice Shelves

Operational
Service

C3S Water Vapour & SAF
~ €35 Cloud Properties
J C35C02
L C3S Methane
C3S Ozone

C3S Aerosol

C35 SST & CMEMS

C3S Sea Level & CMEMS
C3S Sea Ice

C3S Ocean Colour

C3S Lakes
C3S Glaciers

C3S Ice Sheets

’~~ Climate
@ Change Service

& Copernicus
——— Marine Service

o SAF

The EUMETSAT Network of
Satellite Application Facilities

*LOng-LIved greenhouse gas PrOducts Performances

Landcover CCI ** Precursors for aerosols and ozone CCI
High Resolution Landcover CCI Landcover C3S Land Cover ***Methane Emissions Detection Using Satellites Assessment
Precursors supporting the aerosol and ozone ECVs
Fire CCI Fire C3S Fire Disturbance **%x% In discussion with CMEMS re. Sea State
Soil Moisture CCI Soil Moisture C3S Soil Moisture
FAPAR C3S FAPAR
Vegetation Parameters CCl
Leaf Area Index C3S LAI
The R&D of 21 CCI projects has been taken up by operational services. 36
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Working with operational services €esa

s Q B | CLIMATE CHANGE - . :
L . > ~' . YRRF N #
A RCRENR f‘ ) MARINE MONITORING. ~ *

‘ LAND MONITORING :

/ " 'SECURITY
easiSiRiE e ‘ EMERGENCY MANAGEMENT

|—'—I

= Provision of CDRs

ATMOSPHERE MONITORING -° -

= Coordination of R&D activities

= Collaboration on pre-operational
developments

CCI-C3S dedicated cooperation agreement

Regular interactions with C3S, CAMS, (CMEMS and CGLS)
providing R&D and pre-ops support

ESA presentations at C3S and CAMS general assemblies
C3S and CAMS presentations at CClI colocation
Membership on science advisory boards (CSAB, MEDUSA)

Coordination as part of 4Es meeting on European Capacity
for Climate Observations — LPS2 agora

As part of CEOS/CGMS WGClimate: collaboration and
coordination internationally

Common topics
Supporting DG-CLIMA
CMIP: prep for AR7 and forcing data provision
Adaptation and health

S
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Thanks!

Clement Albergel, European Space Agency (ESA)
Head of ESA’s Actionable Climate Information Section

Bonn, Germany | 9-10 April 2025

Workshop on ancillary data for land surface and

Earth system modelling
Part of ECMWF's 50th anniversary celebrations

Clement.albergel@esa.int

ESA UNCLASSIFIED — For ESA Official Use Only
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