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Today’s meeting esa

Welcome, introduction and meeting objectives
Austrian climate activities and strategy

ESA presentation

Current status / implementation of CCl+ phase 2
Austrian involvement in CCIl+

The content of the futur }SA climate ramme
Q&A session, discussi}r\/&

Wrap-

End of the ev?/
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Eesa

Where do we stand —
Implementation of CCl+ phase 2

ESA UKCLASSIFIED~ For Official Use 3

- ™+ 2l aE =l === =4+ s+ = o EuropeanSpace Agency



The ESA Climate Office esa

v Implement the

for climate activities in ESA (CCl) Programme — our flagship
programme

v Working on
with EU, Copernicus Services, ECMWF,
EUMETSAT, UNFCCC, IPCC, GCOS,

CEOS, CGMS, WCRP, WMO, Future
Earth, SCO etc

v" Observer at
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The implementation: current status w;sesa

WMO defined 54 Essential Climate Variables
36 benefit from space observations
21 generated by ESA Climate Change Initiative

ﬁ lakes
E sea surface
temperature glaciers

S sea ice “’ greenland

¥ | ice sheet .:l land cover

&
S sea level

i permafrost

sea state L @ greenhouse
EHH
land surface f“ biomass

E ocean colour a temperature ozone
|— sea surface & water vapour
= salinity

Py sea level e )
Oceanic g budget closure  Terrestrial @ reccaP2  Atmospheric

climate.esa.int

so0il moisture

)

LF| high resolution “; antarclic
2% land cover D) ice sheet

. user group

* i

climate change initia ti




Climate Modelling User Group Eesa

. . Project team: Met Office, ECMWF, Météo
- Dedicated forum for collaboration between the Earth France, MPI-M. SMHI, DLR, IPSL, BSC

Observation Data and Climate Modelling Communities

- New cross-project Climate Science Working Group
(CSWG)

- Providing tailored satellite based ECV products for CMIP
model evaluation activities

- 50% of ECVs implemented into ESMValTool (Earth System
model Evaluation Tool)

- Supportto WCRP’s Obs4MIPs (Observations for Model
Inter-comparison Project)

Note: Close interaction with WCRP data advisory council through
ESArepresentationand ESA currently co-chair for Obs4MIPs
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ESA hosts WCRP’s CMIP-IPO

WCRP programme, established in 1995 under
WMO

Better understand past, present and future climate changes
arising from natural and anthropogenic changes

Assess model performance in the past and future, including the
representation in models

Investigate predictability of the climate system on various time
and space scales as well as making predictions from observed

climate Stétes | _ _ . CMIP-6 Modelling Groups 16
L\/Iake t;nultl-model output publically available (in a standardized out of 28 in Europe
ormal

for the leading national and international
entities in
Work is directed by the
(WGCM)

Currently in its 7t cycle
ST 0
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Cumulative peer-reviewed CCI publications

Gth Assessment report input

15 - papers cited
59 - citations

The Ocean and Cryosphere
in a Changing Climate
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Working with operational services

LAND MONITORiNG '

: ‘ 'SECURITY

sy =it : . EMERGENCY MANAGEMENT i

ATMOSPHERE MONITORING % -

@ CLIMATE CHANGE : ,I CCI CSS cooperation agreement

. ". MARINE MONITORING. | i
#

Provision of CDR
Coordination of R&D activities

Collaboration on pre-
operational developments
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CCl & C3S COLLABORATION (= @esa

us.eu

uptake

Collaborate on

e Provide
- ; for operational climate services
to operational climate
e services including C3S (and EUMETSAT)

538 e partial pressum » O n

539
Ocean sub-surface
54.1

o Interoperability

Land hydrology & cryesphere
634

= Quality Assurance

63.7
638

R Data provenance

639
63.10

i : User Information

63.13
6.3.15
63171
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CCIl & C3S collaboration

Eesa

R&D Gap Analysis and common interests

Joint ESA-C3S Data Standards for Satellite-Based ECVs
Dataset Mapping Between C3S & CCI

Harmonising C3S & CCI Toolboxes Workflows

ote available, base for new C3S and CCIl activities

ESA UNCLASSIFIED* FarOffiCial Use
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NEW Climate Office Webpage now

available:
= United space in Europe Lesa

ESA climate office
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Eesa

Climate from Space App

Showcase ESA Climate (ECV) datasets
Interactive 3D globes & maps

For teaching & exhibitions

Mobile | tablet | desktop

J_ .
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/ Englisch

Franzésisch

Datusch

Miederlandisch

Webseite: In
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Classroom resources

Eesa

climate change initiative

education %:source pack

teacher auide and student worksheats

A O@ wx - D RBE &

teacher guide and student worksheets

teacher guide and student workaheets'_ z ¢-;n
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Anatomy of classroom resources

medium ene

iting oygen
o rovidual steme, v

Setting up your experiment

aone T

n sunscrean, oip runming
It the water for § o sun

ith sunsce

Results
“The results below v 15 expesed 1o light W
torch for about s may take several minutes to develop similar colours
ind nominally waterproof. Bead
ed off — equivalent:

Hoe

mE |
e /

GUIDE

OVERVIEWS STUDENT WORKSHEET
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* Aunique, free glacier expedition for youngwomen aged 15-

17 from diverse backgrounds, designed to stimulate a passion
for science and nature.

* All female mountaineering expedition to support young
women, build their self-confidence and help remove any self-
limitations.

* To address the overarching gender imbalance in the sciences.

GIRLS ON ICE AUSTRIA

inspiringgirls.org/goi-austria

20—29 August 2021
Otztal, Tyrol
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ESA’'s Climate Change Initiative Eesa

Involved in

P, N .
. = | greenland
: ¥ | biomass \| glaciers [(gy | 3Ntarctic (£ 19
- : ice sheet
) B i | M| ice sheet [ |ic

Prime for
snil moisture
cci

9 authors of CCls with Austrian

74| high resolution
[land cover
ccl

6 Institutions 8 CV projects

Enveo (froma total of 23 CC
TU Wien EE) : involvement contributed to AR5 WGI
EODC 4 ECVs transferred e statements on: glaciers and ice sheets

Geoville

[/ANSYAN 23 citations in Special Report

b geos | Oceans & Cr
: . yosphere relatedto CCls
4 new ECV projects with Austrian involvement (total CCl
(of 9 new CCl projects) citations 47)
ESA UNCLASSIFIED* ForOfficial Use 18
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esa

;strj;s/role/;/;CIjl—// ‘
V. ///
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CCIl_soil moisture esa

:
. e R 2020 mean soil moisture anofif%
2020-01 n -

-~ — L

NEW: >40 years climate data
record

C3S State of European

Most accurate product to date Climate 2020

Duration:; 1978 — 20

Below-average soil moisture
conditions, similar
magnitude to 2019.
Especially in France, near
the Black Sea and Caspian

Sea.
ESA UKCLASSIFIED~ For Official Use 20

new sensors,
reanalysis
al., 2021) -

scales: Where do we stand?
Dorigo et al:"(2021)
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CCl_permafrost esa

Average ground temperatures

_ : rising 1°C decade™
Northern Hemisphere active layer

thickness deepened by 2.5cm (2007- Coas.tal erosion observed - east
2016) compared to previous decade Russia and northwest Canada
5% NH area by 30cm bordering the Beaufort sea

o
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1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Herschel, NW Canada = Bykovsky, Eastern Siberia

Stordalen

5 Varandai, Western Siberia
Mire ‘

b o '~ = Rock glacier

Pole

'/ kinematics as a
s e ~ new parameter of
e the ECV
permafrost with

Sentinel-1 SAR

ESA UNCLASSIFIEDZ ForOfficial Yse Nature 501 360-382 (2021) B\ Suozzietal 2020 23

Obu etal.

Data from Permafrost_cci;.
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CCl_snow

= Daily, global homogenised snow extent and
snow water equivalent products with
/u/ncertainty (—1980->) using products from
~ cci_landcover and cci_cloud

= Exploitation of Al to generate snow reference
data from Sentinel-2 and Landsat

= Temporal trends and snow mas omalies

derived from snow products

ESA UKNCLASSIFIED~ For'Official Use

10-day mean SCF

REDUCTION OF UNCERTAINTY IN
NH SEASONAL SNOW MASS A e Sisi-comscion
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Pulliainen et al., Nature, 2020 24
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Climate Ob
for Polic

ESA UKNCLASSIFIED~ ForOfficial 30

= ] ™ 4+ IRl m E == ] == =" I == 4 + 2E = | European Space Agency



Eesa

= The international climate network

B Main drivers

UNFCCC Paris Agreement/ IPCC
= + 2030 Agenda for Sustainable Development
of-THS ' r Risk

for biodiversity and

'h (@ [ Y

31

= ] ™ 4+ IRl m E == ] == =" I == 4 + 2E = | European Space Agency



Developments in climate research and systematic observations @esa
— past and future

CEOS Working Group to encourage collaboration betw een
major space agencies in the area of climate

EUMETSAT
new SAFs
How we could address it W CRP
) . ESA Climate Chag Strategic Plan
Answering the questions Inifiative  staga 2019-2028
EU
e Green ESA New
established Deal e
Programme

UNFCCC

established
SCO

1988 20)

/z/czz

GEO VWG
Cli

© new

proposal

GCOS Revised
Implementation Plan

PCC AR5

CEOS/ICGMS WG
Climate ECV inventory
& gap analysis (annual)

ESA UKNCLASSIFIED~ For'Official Use 32
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The challenge esa

PARI52015
COP21-CMP11

A \
SPACE CLIMATE
OBSERVATORY

ESA UKNCLASSIFIED~ Faor'Official Use 88
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An example

Eesa

Policy

Support to and guidelines
for regional implementation

The European
Green Deal

National implementation and
reporting

pem Klimawandel heqeqnen

gegnen
ndel be!
pem 'I\'ﬂ%mw

ez
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the work supported
over the last decade by the successful
ESA Climate Change Initiative, and

Additionally respond to

for EO to support the UNFCCC Paris
Agreement (Global Stocktake, AFOLU,
GHG emissions quantification, supporting
national and regional adaptation plans), as
well as climate aspects of the UN SDGs,
and other international drivers such as
CBD, UNCCD, IPBES.

esa

Perform to maximise the value of
information from European space
infrastructure, supporting member states’
needs, collaborating through CEOS,

Support activities undertaken by ESA's
partners within Europe, such as the EC (e.qg.
CHE, VERIFY and CoCO2), EUMETSAT
(e.g. CM SAF), and member states,

Take advantage of relevant R&D under CClI,
EOEP and FutureEO.

_— 0 4 Il ==l == i
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International Climate Network

ESA’s role UNFCCC | IPCC | GCOS | WCRP | Future Earth | CEOS | CGMS |
GEO | EUMETSAT | ECMWF | C3S | SCO | CMIP ...

INPUT

Addressing
requirements from
international

climate network
and drivers, such as

OUTPUT
R&D, pre-
operational

development

GCOS, WCRP,
UNFCCC, IPCC,

S92IAISS pue Ay

climate

services/C3S, State
of the Climate
reports.

The excellence basea
syao Aujenb-ybiH

1uswaauby sued 2224NN
Buleapow alewd 01 yyoddns
aseq 92UspPIAS J1J11UBI0S

Using the excellence base
to expand on cross-cutting

activitie
Support member states in Linking observation and R&D: Carbon, State of the
responding to the requirements of modelling community: water and energy Climate, IPCC, WMO
the Paris Agreement: CMIP IPO, CMUG, providing cycles, tipping etc
e Serving requirements of national data for points, climate
GHG inventory agencies and for CMIP7+ model initialisation, trends, cross ECV,
Global Stocktake (top-down GHGs, verification and reanalysis R&D and pre-
AFOLU, natural sources and sinks) (e.g. ESMValTool,obs4MIPs) operational
¢ Serving Adaptation and Loss & development for
Damage requirements in partnership climate services OUTPUT
with GDA and FutureEO

Knowledge Exchange: data access & curation, communication, education and outreach

lopessequy arewli|D
K18190S 0] suoieAlasqQO arewl|D Buliaalag




Schedule

CCl+ Programme Implementation
CCl+ implementation plan for phase 1 presented to PB-EO

New R&D on Existing ECVs
Theme iii) Cross-ECVs activities

1st CCl Fellowship Call
Theme iv)
Knowledge Exchange

CCl+ Mid-Term Review
CCl+ implementation plan for phase 2 presented to PB-EO
Procurement Plan approved by AC/IPC

New ECVs (extension from phase 1)

Additional new ECVs

Theme ii)

New R&D on Existing ECV's (extension from phase 1)
Theme iii) Cross-ECVs activities

2nd CCl Fellowship Call

Ocean Carbon Cycle

Theme iv)

Knowledge Exchange

Preparing the new climate programme

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

European Space Agency




The consultation

Climate User Group: “Foresight Report”: high level
requirements for the use of EO in climate research and services, led
by Richard Jones, UK Met Office, IPCC ARG lead author. completed

RECCAP-ESA: feasibility of producing updated estimates of GHG

balance anomalies (natural and anthropogenic) at country level

constrained by EO & dialogue with national inventory agencies,
on-going

Study on the potential for “EO support to the
": case studies and network of leading experts to define

R&D agenda. on-going

European Space Policy Institute (ESPI) Horizon study: EO-based
climate data to support on-going

in the Earth’'s Climate, Forum at ISSI, Bern, 27-29
January 2021, With Future Earth AIMES projecton-going

oncommonR&D on-going

esa

Conclusion: "EO plays a critical role
underpinning climate change research
and providing information relevant to
intl. and national policies and action on
climate change."
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Led by Michaela Hegglin, Univ of Reading

10 month study to assist ESA identify how Earth
Observations can help support the Paris Agreement and
support future directions of ESAs climate programme

= Involving UNFCCC, national agencies to define stakeholder

needs, EO community and climate experts

WP3: Define R&D needs
as input to ESA climate
activities

%

WP1: UNFCCC EO WP2: European capacity
requirements to meet EO requirements

/ \

What arethe need What arethe current
of the Paris capabilitiesfor
Agreement? responding to these

needs?

Glasgow, April 2020
trievals of Land Surface Temperature could be used to support
future adaptation and resilience measures

ESA UKNCLASSIFIED~ For'Official Use 39
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Supporting national climate policy

¢CSd
Turning ESA's excellent science into solutions for the climate challenge C

Study Summary Climate Policy — Austria

®E E FI | Goals
European Space Policy Institute

Carbon neutrality by 2050

To support ESA Climate Office in understanding how EO- Reduce GHG emissions by 36% by 2030 (below 2005
based data support climate policies in Europe and examine levels)

how this contribution could be further improved in the future

Policy documents

Study Scope: ESA Member States and European Union Austrian Strategy for Sustainable Development (2010)
/ ion of the growing season, flooding
) [ increase in average annual
d maximum temperatures, heat waves,
WP1: Policy WP2: Policy impact WP3: Analysis of . .
_ roec
Austrian Forest Strategy
7~ / /

Austrian National Park Strategy (2020)

ESA UKCLASSIFIEDA ForOfficial Use 40
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Consulting with the climate science community @esa

... “Recommended science gaps for CC| & Al —

CClI’s contribution to international climate Teleconnections, Explainable Al, Inferring Precipitation, Cloud

initiatives Masking, Intelligent Gap Filling, Water Cycle Change
Cross-ECV — from current to future activities, Prediction, Atmospheric ECVs & Ground Phenomena,
lessons learned and setting priorities for future Extreme Weather Events & Climate.”...
activities
el QosERElD 19 ENAEES (e ... “Science Leads’ feedback on Cr0SS-ECVSs:
Agreement High interest from our climate community for:
Al Contribution to Climate Data and Modelling * Lateral connectivity — fluxes

) » Coastal interface
Collaboration between CCIl and C3S « Consistency study on regional water cycle
Evolution of CCl into phase 2 and beyond to a closure/budget (using CCI ECVs but not only)”....
new ESA Climate programme - the views of
the Science Leaders Feedback from all sessions available

online www.climate.esa.int

41
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http://www.climate.esa.int/

Next steps esa

National Climate Days — summer 2021

Workshop to present programme proposals for Ministerial Council 2022 — Sept
2021 at PB-EO

First presentation of full programme proposal — PB-EO November 2021

Subsequent iterations until May/September 2022
Ministerial Council 2022 — Q4 2022

42

- ] ™ 4 o E ] === ] == - =E I == 4+ + 32 - N — » THE EUROPEAN SPACE AGENCY



Are you ready to discover more?



https://twitter.com/esa
https://www.facebook.com/EuropeanSpaceAgency
https://www.instagram.com/europeanspaceagency/
http://www.youtube.com/user/ESA
http://www.esa.int/
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