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Copernicus for Biodiversity Workshop Agenda

* 15.00 Introduction, Michel Massart, European Commission, Directorate General JRC
» 15.05 Copernicus, EO Space Flagship Program, Michel Massart, EC DG JRC
* 15.15 EO Nature protection: an EU policy perspective, Bruno Combal, EC DG ENV
* 15.30 Copernicus Services and Copernicus In Situ component
State of play of the Copernicus services, the products and their interest for biodiversity monitoring.

Andreas Brink, DG JRC for Copernicus Land Service, Tina Silovic, MOI for Copernicus Marine Service,
Laurence Rouil, ECMWF for Copernicus Atmosphere Service, Samual Aimond, ECMWF for Copernicus
Climate Change Service, Jose Rubio, EEA for Copernicus In Situ component.

* 16.30 Coffee Break
 17.00 Panel discussion

Relevance of the Copernicus service products for biodiversity monitoring, the potential evolution of the
products towards new challenges and the strengthening of user uptake.

Jillian Campbell (UN-CBD), Alice Hughes (GEOBON), Pavel Milenov (EEA), Enrique Montes
(NOOA), Steven Ramage (CEOS-GEOBON), Andrea Taramelli (ISPRA), Victor Martinez Vicente (PML)

+ 18.30 End
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The EU Space Programme
AN INVESTMENT INA

4 EU SPACE = = gt FUTURE READY EUROPE
¥ PROGRAMME OVERVIEW s

Research
innovation

Ambitious research and
innovation programme
benefiting from
Horizon Europe

Competitive
edge

Completing current satellite
constellations, developing
and launching the next-
generation of satellites

& &
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COPERNICUS

GALILEO EGNOS SSA GOVSATCOM

Earth Observation (EO) Global satellite Reliable navigation Space situational Secure satellite F|ght| ng EU as a
and monitoring based on navigation and signals for safety awareness monitoring communications :
satellite and ppsitioning system of life use and protecting space for EU security C"mate Change 9|0ba| aCtor
non-space data (GNSS) assets actors i e ; . . )
Monitoring biodiversity, Supporting disaster relief,
Nr.1 world provider 10% of the Operational Providing Delivering environmental compliance  hymanitarian assistance and
of space data and U GDP enabled in 360+ airports &  surveillance and rapid support ar;)d COﬁ em|5310?s SECUfiW
information by satellite helipads in tracking services over crisis (Paris Agreement) operations
navigation 23 countries to 210+ satellites areas
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Copernicus Overview

Copernicus is the European Union programme
aimed at developing European information
services based on satellite Earth Observation
and in situ data

Copernicus is coordinated and managed by the
European Commission

Copernicus is implemented in partnership with
the Member States, ESA, EUMETSAT, ECMWEF,
EEA, EC JRC, Mercator, EMSA, SatCen, Frontex

Copernicus Multiannual Financial Framework
2021-2027 > 5 billion €

Tool for economic growth

Operational, Sustainable, Free and Open
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Contrlbutlng missions

Sentinels

Value-added - Services
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Building on existing expertise
Copernicus Land Service : 65+ industry partners / 350+ experts
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The Copernicus Services
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The Copernicus Sentinels

Sentinel Mission and Status Key Features

4-40m resolution, 6 days revisit at equator day-and-night radar imaging

SENTINEL-2: Polar-orbiting, multispectral

optical, high-res imaging

SENTINEL-1: D Polar-orbiting, all-weather,

10-60m resolution, 5 days revisit time

SENTINEL-3: Optical and altimeter mission
300-1200m resolution, <2 days revisit monitoring sea and land parameters

SENTINEL-4: Payload for atmosphere chemistry
8km resolution, 60 min revisit time monitoring on MTG-S

SENTINEL-5p: Mission to reduce data gaps
7-68km resolution, 1 day revisit between Envisat, and S-5

SENTINEL-5: Payload for atmosphere chemistry
7.5-50km resolution, 1 day revisit monitoring on MetOp 2"9Gen

SENTINEL-6: Radar altimeter to measure sea-
10 day revisit time surface height globally




Sentinel Satellite Deployment

Gpemicus Indicative Copernicus Constellation Deployment Schedule
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Copernicus Expansion Missions

CHIME
Copernicus Hyperspectral

ROSE-L

L-band Radar
Imaging Mission

for the Environment

Observing System
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Polar ;
forest Mans ar jc

LSTM

Land Surface
Temperature Monitoring

CIMR

Copernicus Imaging
Microwave Radiometer

co2Mm

Copernicus
Anthropogenic Carbon

Dioxide Monitoring

CRISTAL
. o . Copernicus Polar Ice
. o . - and Snow Topograph
Copernicus Sentinel R
Expansion Missions

Altimeter




Copernicus Contributing Missions

SPOT (VGT) 48

PROBA-V a

 Emerging Companies
(EU and Copernicus participating states)

Copernicus

Deimos-2 Contributing Missions

« Established Companies RapidEyer.éiades
(EU and Copernicus participating states) *

Ay g
SPOT (HRS) "

* Non-EU Companies (Copernicus cooperating states)

MetOp Meteosat 2nd
Generation
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How to access the Copernicus data and products

Copernicus services’ portals

-\-\-\-\"-\.\_\..\.
™
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>l Marine
. A MoOnNitoring LY, Thematic Hubs

https://

dataspace.

copernicus
.eu

Copernicus Data Space
Ecosystem (CDSE) Portal

Climate
Change

https:// T m—
www.wekeo

-eu

ENERGY HUB

A gateway to Copernicus for energy
policy makers, public administrations,
and industry

WEKEO Portal

HEALTH HUB

Copernicus Health Hub: the link
between Earth Observation,
Environmental Information and Health
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https://dataspace.copernicus.eu/
https://dataspace.copernicus.eu/
https://dataspace.copernicus.eu/
https://dataspace.copernicus.eu/
https://www.wekeo.eu/
https://www.wekeo.eu/
https://www.wekeo.eu/

Knowledge Centre on Earth Observation

Pillar 1: Policy Needs, Uptake & Coherence Pillar 2: Mainstreaming R&

o KCEO
LAND .ﬁ:ga::xGF. . ﬂ ﬁ
n
e @ ) | Y| —
MARINE WATER t
ENVIRONMENT MANAGEMENT i Li
G -
Focused entry point

CHANGE

Inclusiveness & Transparency: Dialogue with external partners; international
organisation; society
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European Green Deal Legislation including Copernicus by policy area over time

? - Policy Areas
European Green Deal
Increasing the EU Climate Ambition for 2030 and 2050
Building and Renovating in an Energy and Resource Efficient Way
15 Mobilising Industry for a Clean and Circular Economy
Accelerating the Shift to Sustainable and Smart Mobility
. From Farm to Fork: Designing a Fair, Healthy and Environmentally-Friendly Food System
Preserving and Restoring Ecosystems and Biodiversity
A Zero-Pollution Ambition for a Toxic-free Environment
Sustainable Development Goals
EU Missions
Cohesion
- International Partnership, Cooperation, Research, Innovation & Development, Telecommunications

10

Mumber of pieces of legislation

Matine, Water & Fisheries

2.1

2019 2020 2021 2022 2023
Year
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Thematic Deep Dive Methodology

Summary of steps

1. Policy needs assessment
2. Earth Observation Value Chain

3. Translation of needs into quantitative
requirements

4. Assessment of fitness for purpose with
regards to existing products, services,
infrastructure, capacities

5. Gap analysis and recommendations for
evolution

PROGRAMME OF
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Policy evaluation

>

« Monitoring for post-
assessment

Ad-hoc policy support

-

« Crisis response

LN

Decide

These information and
products are used to
monitor progress towards
biodiversity conservation
and restoration targets

Service
Evolution

Policy anticipation

» Historical perspective
= Modelling contributions to

impact assessment

= Data constrained uncertainty

Policy implementation

+ Monitoring and

assessment

« Integration, agregation

Apply

Mostly CLMS, CMEMS and
(35. Examples:
» Natura 2000 product
» Global Land Hotspot

Activity
Land use change

Ocean acidification

and « standardisation »

* Ocean colour

Policy formulation

<

+ Reference Conditions
« Transboundary issues

Policy adoption

—_—

High spatiotemporal
resolution data to be
increasingly coupled with in
situ data. Examples:

*  Leaf Area Index
*» Surface Soil Moisture
*» Sea surface temperature

F

+ Raising awareness

through information

= Acceptance through

consistent European
scale knowledge base

P

Sense

»  Sentinels data
* PROBA-V
+ SPOT-4 and SPOT-5

N

Ground Segment Space Segment y
Evolution Evolution y



Nature
YO8 )
Law

Birds
Directive

Habitats

Directive EU Climate

Cohesion Wetland

Strategy for
2030

Habitats for Ecgsys’Fem

biodiversity EU adaptive

. capacity: forest &
Investments Biodiversity wetlands

European . Strategy EU Strategy on
Adaptation to

Regional :
Climate

Development

Key Landscapes ok Biodiversity in
for N ) Agricultural
Conservation landscapes

EU-AU
Strategy
NaturAfrica

Biodiversity
Strategy

Marine
Protected Fisheries Common
Areas habitats Agricultural
Link MSFD Policy
and Habitat
Directives -
Maritime Common
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EU Biodiversity Strategy Targets

# |RS - Biodiversity Product (*) 1 slalslel7lale 10111213 14l15 |16 Copernicus Product

1|Biological effect of fire disturbance X X | x Burnt Area

2 |Biological effect of irregular inundation | x X | x Soil Water Index

3|Leaf Area Index X Leaf Area Index

4|Land Cover X X | x X | x| x|[x Land Cover

5|lce Cover habitat X X | x RLIE S1+S82

6 |Above ground biomass X NA

7|Foliar NPK Content X X NA

8|Net primary productivity X | x Net primary productivity

9|Gross primary productvity X | x Gross primary productvity
10|[FAPAR X FAPAR
11|Fraction of vegetation cover X | x Fraction of vegetation cover
12|Plant area index profile X NA
13|(Urban habitat X 1. Urban Atlas, 2. GHS BUILT, 3. GHS SMOD
14|Vegetation canopy height X X | x NA
15 |Habitat structure X NA
16 |Ecosystem Fragmentation X X Corine Land Cover
17|Ecosystem structural variance X X Corine Land Cover
18|Land surface phenology peak X | x Vegetation phenology and productivity suite HR VPP
19|Land surface phenology green-up X | x Vegetation phenology and productivity suite HR VPP
20|Land surface phenology senescence X | x Vegetation phenology and productivity suite HR VPP
21|Carbon cycle X NA
22 |Chlorophyll content and flux X X Chlorophyll content and flux

(*) RS products prioritized as EO biodiversity metrics in Skidmore et al. (Nature ecol & evol, 2021)




KCEO Biodiversity Deep Divez

General recommendations on EO support to EU
biodiversity policy

» Sustained assistance to cover the “last mile” for an efficient uptake: products
. need to be tailored

 Efficiency potentially gained addressing cross-policy needs

s for Bovesty - Spatial resolution and thematic detail more important than high time
frequency

» Time series length, consistency and regular updates to improve e.g., for
benchmarking and observing evolutions over time

* Improving thematic details of EO products; standard land cover classes not
sufficient for many biodiversity applications. Need of a harmonised ecosystem
typology classification (other communities are going in this direction).

* Integration of in situ data and models is key but far from operational

« Availability of in situ data is still a challenge
« Access to EO products and services for decision makers to improve

| https://publications.jrc.ec.europa.eu/repository/handle/JRC132908
meesmsine. (opernicus 21
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N atu ra 2 O O O + |\ | Search Natura 2000 sites, habitats, species, cou.. E

Birds Directive (1979, 2009/147/CE)

Protects all wild birds occurring in the EU + regularly ,;,
migrating species.

i !] |

= e
Habitats Directive (1992, 92/43/EEC)

Concerns 232 Habitats types and thousand of non-birds

(faunalflora) species.

- The directives aim to maintenance of biodiversity in the &

European territory

— Both directives requires the Member States to

designate protected sites (Natura 2000) to maintain, or |

where appropriate restore, at a favorable conservation S Bt Ty N
status habitats and species. g
https://natura2000.eea.europa.eu

Matura 2000 Network - all sites


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32009L0147&qid=1688543287015
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A31992L0043
https://natura2000.eea.europa.eu/

Nature Restoration Regulation

Restore EU’s land and sea areas, and define conservation measures

Article 4: Terrestrial, Coastal, and Freshwater Ecosystems

Member States are required to implement restoration measures to improve and re-establish
habitats listed in Annex | of the Habitats Directive. The targets includes:

* Art4.1: Restoring at least 30% of the total area of these habitats that are not in good
condition by 2030, with progressive increases to 60% by 2040 and 90% by 2050.

« Art4.4: Re-establish annex | habitats in areas where it does not occur

« Art4.7: Ensuring that there is a continuous improvement in the quality and quantity of habitats
for species listed in Annexes Il, IV, and V of the Habitats Directive, as well as for wild birds
covered by the Birds Directive.

||!!|!|!!\\k\
o




Main usage of geospatial/EO information
Habitats directive

Article 4. MS must identify in their territory Habitats to protect in Natura 2000
- Opportunity to separate habitats mapping from degradation monitoring

Article 17: MS must report on their protected habitats and species conservation status,
occurring in their whole territory (including outside Natura 2000).

Resource intensive, sometimes not complete

Article 6.2 (compliance): MS take steps to avoid degradations in Natura 2000 sites. The
Commission is interested in detecting signs of degradation.

For grasslands intensification and abandonment are the main pressures leading to the
grasslands degradations.
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Habitats conservation status

Parameters ]
Overall conservation

status

* Refers to the geographic extent where the habitat occurs.
Range » Criteria: range is stable or increasing.

Favourable
('green’)

* The overall surface area occupied by the habitat within its natural range.

Area « Criteria: area is stable or increasing.

Unfavourable -
Bad
('red")

Structures » Assesses the qualitative state of the habitat: vegetation composition, ecological

d conditions (hydrology, substrate), and overall functionality.
an_ * Includes the availability of elements necessary for long-term survival.
functions * Criteria: ecological functions are maintained, with no major pressures.

 Considers trends for the above parameters, as well as threats and conservation

Future measures.
prospects « Criteria: integrated evaluation of factors influencing conservation in the medium or
long term.
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Habitat assessments at Member State level

Choose a period, a group and then a country. Optionally, further refine your query by selecting one of the available biogeographical regions for that country.

Period...

Group...

Country...

Bio-region...

2013-2018

T |

|Bo-gs, mires & fens

M |

|Fran-::e

M |

|AII bioregions

-

Legend: .Favc—urable .Un.k:nown .Unfavourable-[nadequate .Un.ﬁm:)wable—Bad

Current selection: 2013-2018, Bogs, mires & fens, France, All bioregions.

Note: Rows in italic shows data not taken into account when performing the assessments (marginal presence, occasional, extinct prior HD, information, etc)

Member States reports

Range (km?) Area (km?) Structure and functions (km?) Future prospects Overall assessment Distribution area(km?)
Habitat Region Status
Status . Status Range | Area | S&f Curr. CS Prev. CS CS trend

Sutface | o yg) | Trend | FRR| Min | Max | Bestvalue | Typeest. Method | oSucy Trend FRA|  Good Notgood | Notknown |Status Trend | SOF) OO0 Lo | Status| Cur.CS| “yC S| Prev.CS | T oi:?ﬁ Not of ch, | Distrib. | Method | % MS

7110 - Active raised bogs ALP 15600 - = = |1 10 N/A  estimate ¢ - = o= 1-6 1-4 1-10 - x | unk poor  poor -- = - = noChange noChange | 11700 &  26.59
7110 - Active raised bogs ATL 15000 - = > | S0 100  MN/A estimate ¢ - > 5-20 25-50 25-50 - x | good poor  unk -- % - noChange noChange | 15100 &  18.06
7110 - Active raised bogs CON 23600 - = x | 36 60 N/A  estimate  d - X > | N/A-N/A O N/A-NJA O 36-60 - + | poor poor  poor -- = - noChange noChange | 19300 &  28.81
7110 - Active raised bogs MED 2000 - = x| 9 N/A  estimate ¢ - X 1-9 1-9 1-9 - U | good poor  poor -- - - noChange noChange | 900 a 15
7120 - Degraded raised bogs still ca.. | ALP 5100 - = x| 1 0 N/A  estimate  d - X x| NFA-NfA 1-10 1-10 - x | poor poor  poor -- ¥ - = noChange noChange | 3700 b 2643
7120 - Degraded raised bogs still ca.. | ATL 11000 - = x| 10 50 N/A  estimate ¢ - = = 10-25 10-25 10-25 - X | poor poor  bad -- = - noChange noChange | 10800 b 13.06
7120 - Degraded raised bogs still ca.. | CON | 12500 - - o= 2240 26 N/A  estimate ¢ - U= | NAA-N/A 2240-26 N/A-N/A - + | unk  unk  good -- X - = noChange noChange | 11300 b 1580
7120 - Degraded raised bogs still ca_ | MED A 0N N N N N /A i NN NM-NA NA-NA O NA-NA N N | MM N NA WA | N N MN/A N4 noChange noChange | N/ b 0
7130 - Blanket bog (*active only) ATL 100 - = = | 006 006 N/A estimate  d - = = | 005-0.05 N/A-N/A  0.05-0.05 - ¥ | unk  unk  unk -- = - N/A NfA N/A 100 a 008
7140 - Transition mires and quaking . | ALP 9500 - = =1 1w N/A  estimate  d - TR 1-5 1-2 1-10 - x |good unk unk -- X - = noChange noChange | 7800 b 480
7140 - Transition mires and quaking .. | ATL na]s.zs- = > | 165 570 N/A  minimum ¢ - s> | NfA-N/A N/A-N/A NJA-N/A - x | unk  bad poor -- - - = noChange noChange | 12100 b 7.98
7140 - Transition mires and quaking . | CON | 23200 - = = [1353 2370 N/A  estimate ¢ - = x| N/A-N/A N/A-N/A 1353-2370 - poor  poer  poor -- - - noChange noChange | 18800 b 873
7140 - Transition mires and guaking .. | MED A 0 NN N N4 N N/A i NN | NA-NA NA-NA NA-NA NM NA | N N NA WA | NA N MA  N/A  noChange noChange | N/ b 0
7150 - Depressions on peat substrat.. | ALP 1400 - = = |1 1 N/A  estimate  d - = = | N/A-0.10  MN/A-005  N/A-0.50 - x | good unk  unk -- = - = noChange noChange | 1200 b 1277
7150 - Depressions on peat substrat.. | ATL 16600 - X > | MA NA 22 minimum ¢ - X x| 21.30-2130 040-0.40 0.30-0.30 - x | unk unk  unk -- X - noChange noChange | 14800 b 15.54
7150 - Depressions on peat substrat_. | CON 12300 - = = | 8 12 N/A estimate  d - > | NfA-N/A  NPA-NGA 8-12 - ¥ | poor poor  poor -- % - knowledge knowledge | 10300 b 26.55
7150 - Depressions on peat substrat.. | MED A 0 NN N N4 N N/A i NN | NA-NA NA-NA NA-NA NM NA | N N NA WA | NA N MA  N/A  noChange noChange | N/ b 0
7210 - Calcareous fens with Cladium... | ALP 4500 - = > | NA T1B0 1160 estimate  c - > | NAA-NGA NZA-NGA n.aﬂ-n.sn- - | bad bad  bad -- - - nolnfo  noChange | 2300 a 2644
7210 - Caleareous fens with Cladium... | ATL = = | 200 500 N/A  estimate ¢ - = < | 100-300  100-200 good good poor -- = - = noChange noChange | 16700 &  42.82

[




Monitoring Annex | habitats

EU Grassland Watch: first attempt to go beyond CLMS specifications (EP funded project,
EEA+JRC are partners), for natural/semi-natural grasslands

- Continuous monitoring from 1994 to now, yearly updates

—> Indicators of intensification/abandonment (most important pressure on grassland biodiversity) +
last mile application

- Need for community building with Member States experts: appropriation + co-creation

EU Wetland Watch: Similar approach for wetlands
- methodology: start from policy needs, define wetlands typical pressures and their proxies

- Work led by JRC Knowledge Centre on Earth Observation (KCEO)
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In situ iInformation are essential!

First objective: Training / Validation

Not enough in-situ data ready to be used

Second objective: combine EO with in-situ data (in particular on species) to better
assess conservation status
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In situ data: 2 Horizon projects

Biodiversity Meets Data (BMD), KO 4/03/2025

Answer the question: can we create an EU-wide IT platform, for biologists collecting in-situ
data, offering data hosting, data processing (imagery, sound, eDNA, etc), and data sharing?

- Support biodiversity experts, but also EU projects (LIFE, Horizon), national projects, etc.
- Encourage normalisation (data cube, normalised taxonomy), and good practices

- Simplify data exchange (and access for Cal/Val), and encourage cross-domain research

BioDiMoBot: KO 5/02/2025 — Robotic solution, long time drifting solution
(days/weeks/months), collecting water biodiversity + water properties (physical and chemical)
— on-board pre-processing, data transfer to BMD

||!!|!|!!\\k\
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Essential Biodiversity Variables

* variables to measure biodiversity change
» distill the complexity of biodiversity into a manageable list of priorities

 coordinated approach to observing biodiversity on a global scale from
Earth Observation and In Situ measurements

» promoted by GEO BON

GEO BON, 2024

J
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Needs and Requirements

capability
Copernicus

spatial g?&

Earth Observation 7‘14\ eVGJ UCIﬂOh
QY continuity:

prioritization

opérational

maturity "

accuracy

Skidmore, A.K. et. al (2021). Priority list of biodiversity metrics to observe from space. Nature Ecology & Evolution, Vol. 5, July 2021, 896-906
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Earth Observation based EBV’s

@h) Relevance

Feasibility

all Remote sensing status:
»=p Accuracy

Remote sensing status:
Maturity

Modified from: Skidmore, A.K. et. al (2021).

PROGRAMME OF THE :
EUROPEAN UNION OPLrNICUS

Use and user fully identified

Maturity of the science, technology and availability of
remote sensing data, the ease of access and the
completeness to such data

Effectiveness of remote sensing data and techniques to
achieve an accurate and precise value of the remote
sensing-enabled biodiversity product

Operational implementation




Ranking remote sensing biodiversity products

COPERNICUS LAND MONITORING SERVICE

RS biodiversity product

Fire disturbance

LAI
Land cover (vegetation type)

Ice cover habitat

Net primary productivity (NPP)

Gross primary productivity (GPP)

Fraction of absorbed
photosynthetically active radiation
(FAPAR)

Fraction of vegetation cover
Peak, start, end of season

Ecosystem soil moisture

RS -enabled
biodiversity
variable

Ecosystem disturbance

Habitat structure

Ecosystem physiology
Habitat structure
Species physiology

Habitat structure

Habitat structure

Ecosystem physiology
Species physiology

Ecosystem physiology
Species physiology

Habitat structure
Ecosystem Phenology

Ecosystem physiology

Modified from: Skidmore, A.K. et. al (2021).

EBV class

Ecosystem function
Ecosystem structure

Ecosystem function
Ecosystem structure
Species traits

Ecosystem structure

Ecosystem structure

Ecosystem function
Species traits

Ecosystem function
Species traits

Ecosystem structure
Ecosystem function

Ecosystem function

Rank within
EBV class

W 20w =2

NOT N O )]

14

Rank across

all

EBV classes

11
28

11
28

11
22
28

R R



Copernicus Land Monitoring Service - products

Y4 A

Satellite data

/ [)\ Land cover and \

land use mapping

{ @ Bio-geophysical / % Ground motion \ V Reference and\

C_D parameters monitoring validation data

\\V European
Implemented by ).) Environment
/ Agency
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Global biophysical variables

LAl — FAPAR — FCOVER
DMP — NPP

LSP

LST

SSM

SWI

NDVI June 2023

E .

-0.08 0.2 0.92
iy gl 0 :a*a’;
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A EUROPEAN UNION @?!:gggﬁ N :‘. mplemented by ,’,) A';‘:;zl;men —y
Lan: onitoring —




Land Surface Phenology

Date of the peak of growing season - 2023

* X % )
RN PROGRAMME OF THE ul AW, European
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HR Vegetation Phenology
& Productivity

01 Jan 2020
PPI

* 10 meter annual processing of
13 metrics.

* Near Real-Time: vegetation
indices & biophysical variables

* Future prospects:

= Tree Cover Disturbances
* Biomass Productivity (GPP/NPP)

— 2017 2018 2019 2020 2021 2022 2023 |— 2024 ;

- - .-

J
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Global Land Cover
CONTINUE

» Continuation of 100m global LC

* Yearly updates (2020-2026)

PROGRAMME OF THE :
EUROPEAN UNION OPErNICUS

Europe’s eyes on Earth

ENHANCE

Spatial resolution: towards 10 m

Temporal resolution: towards
monthly and NRT

Improved accuracy

Consistent change mapping

01-2021

EXTEND

» Sub-annual products

» Specific Tropical Forest Products
(TCD, TCPC)

\\V European
Implemented by ;.) Environment
/ Agency
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CLCplus Backbone

High-resolution land cover status (10m)L.

* Timely availability
(reference yr + 1yr)

11 basic land cover classes

Sealed
Woody - needle leaved trees

Woody - Broadleaved deciduous trees
Woody - Broadleaved evergreen trees

00000

Low-growing woody planis (bushes, shrubs)
Fermanent herbaceous
Periodically herbaceous

w AT
A

-
L

O Lichens and mosses
{:} Mon- and sparsely-vegetated
. Water
O Snow and ice
ST Aannr |
—— 2018 2021 __ 2025 —mm
0 i
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HRL Tree Cover &
Forests

HRL - Tree Cover & Forests

» Tree Cover Density (TCD)
= 0-100 % canopy density;
= 10 meter resolution for EEA38/9;
= Annual;
= overall >90% accuracy with high spatial consistency.

* Dominant Leaf Type (DLT)
= Coniferous / Broadleaved classification;
= 10 meter resolution for EEA38/9;
= Annual

* Forest Type (FTY)
= Coniferous / Broadleaved classification;
= FAO forest definition, filtering:
« >10% TCD;
<0.5 ha MMU;

trees in agricultural and urban context (from CLC and
HRL Imperviousness)

= 10 meter resolution for EEA38/9;
= 3 Year

4 r (
— 2012 2015 2018 — 2019 — 2020 '—' 2021 '—' 2022 '—' 2023 '—' 2024 '—>

* . * *
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HRL Grassland

Grassland Status (GRA)
= Binary
= Annual

 Herbaceous (HER)

= Annual
»= Binary (Permanent & Temporary)

* Ploughing Indicator (PLOUGH)

» Annual
» 0 -6+ years since identified last ploughing

+ Grassland Change (GRAC)
= 3-yearly
» (Classified (Gain/Loss)

+ Grassland Mowing (GRAM)
» Annual
= Events (GRAM-E)
* 0 -4+ identified events
= Dates (GRAM-D)
* Four layers. One for each event
* Day-of-Year

( ) (
o— — — 2017 2018 2020 2021 |— 2022 — 2023 |

* Kk

s M¢ E 57
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Hot Spot Monitoring - Biodiversity

Copernicus HotSpot Land Cover Change Explorer

L

LANDCOVER + )

MODULAR LEGEND 4 b » PRESENT LANDCOVER CLASSES

HIDE STATISTICS.
DATA |

Ruaha
National Jejge:
Park

S
' - . T DN e e mewm
) ¥,MONITO ; A e 7 ] _ ; : sse e
) WORLD HERI ;- ‘ A 5 ‘ : ; ; ‘ : 3

FROM S Y Y : i N

1

: 4

Y.

FOREST CLOSED

songea

Moroni wig)s0
Comores

Komori > /_/—\
o

NaturAfrica

The Green Deal approach
for EU support to biodiversity
conservation in Africa

N-6° 24 29" E 43°19' 44
1 ’

Longitude: 43,33 Latitud

=
South Luangwa

XA

EUROPEAN UNION

Europe’s eyes on Earth Land Monitoring
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Priority Area Monitoring

 Vector based VHR LC/LU mapping of priority areas
« MMU 0.5 ha
Urban Atlas Protected Areas e Tailored nomenclature

2006-12—18-21- 2006-12-18-21-24 - Update on a 6/3 year cycle: status and change mapping

R —
L s,
E |
? : 1

)
:

Coastal Zones

2012-18-21-24

PROGRAMME OF THE , | 5.2 Implemented by }\S Eﬁ\rr?r':;amnent
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Copernicus for CBD GBF Goals /| Targets and SDG

Remote sensing

Z | EBV class o . Aichi targets SDG targets
= biodiversity product
o Fire disturbance 7,9,10,12,14,15 15.2,15.3
= Ecosystem Structure (an ecological structure that can be LAl 5,7,9,10,12,14,15 15.2,15.3,15.5
; monitored at a global level) Land cover (vegetation type) 5,7,9,14,15 15.2, 15.3, 15.5
% Ice cover habitat 5,7,9,14,15 15.2,15.3,15.5
LU,-)' 5 Peak, start, end of season 5,7,9,12,14,15 15.4
@) o Species Traits (trait of an organism of known species that  Gross primary productivity (GPP) 5,7,9,10,12,14,15 15.4
o 5 can be monitored at a local level) Net primary productivity (NPP) 5,7,9,10,12,14,15 15.4
% ; LAl 5,7,9,10,12,14,15 15.4
(ol E Community Composition (composition of a community Peak, start, end of season 5,7,9,12,14,15 15.4
E ~=8 that can be monitored at a global level)
LL § Peak, start, end of season 5,7,9,12,14,15 15.4
L Gross primary productivity (GPP) 5,7,9,10,12,14,15 15.2
| Net primary productivity (NPP) 5,7,9,10,12,14,15 15.2
8 Ecosystem Function (an ecological function monitored LAI 5,7,9,10,12,14,15 15.2
% over time at a global level) Evapotranspiration 5,7,10,12,14,15 15.2
= FAPAR 5,7,10,12,14,15 15.2
K3 Ecosystem soil moisture 5,7,10,12,14,15 15.2
= Fire disturbance 7,9,10,12,14,15 15.2,15.3

Modified from: Skidmore, A.K. et. al (2021).
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l Advancing marine
monitoring and protection with

Copernicus Marine

-

Marine Monitoring

Tina Silovic et al.- Mercator Ocean International

B
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Copernicus Marin

Service

5 " & Copemicus : »
oper ~~— Marine Service Services Opportunities

View Edit Delete Revisions Replicaie

Access Data Use Cases User Comer About

Translate
Copernicus Marine Service

Providing free and open marine data and services to enable marine policy
implementation, support Blue growth and scientific innovation

OCEAN PRODUCTS

OCEAN STATE REPORT

® OCEAN CLIMATE TRENDS OCEAN VISUALISATION
Arobust ocean data catalogus, o Estensive annual analysis on the statz of | Monitoring the health of the oeean. “ Dive into our 4D digital oceans through
download or visualise data including the ocean over nearly 20 years and " Ocean Monitoring Indicators l¢ our 3 visualisation tools for beginner,
hindeasts, noweasts and forecasis. severe/notable annual events.

Ocean Climnate Portal intermediate and advanced users

The &th issue of the EU Copernicus Ocean State Report (OSR) is now available onling, along with
an interactive Summary for policymakers. The OSR 8 is a flagship report of the EU Copernicus
Marine Service, funded by the European Union and coordinated by Mercator Ocean International,
and provides a comprehensive overview on the state, variability and change of the global ocean

for scientists, members of the blue economy. decision makers and the general public. The OSR 8
has been ished under int: tional scientific collaborati

parficipants.

. with contributions from over 120

Online catalogue

marine.copernicus.eu

More than 300
scientifically
qualified products

User driven

>80 000 subscribers

Open and Free




Copernicus Marine Portfolio

MULTI-YEAR REAL-TIME
10 to 45 years Daily, hourly

ESSENTIAL MARINE VARIABLES
BLUE OCEAN WHITE OCEAN

(L

Physics Sea lce Bic it
L. J COPERNICUS MARINE REGIONAL
OCEAN PRODUCT DIVISIONS
N\ N\
(i) Global Ocean
OBSERVATIONS ) NUMERICAL MODELS @ Arctic Ocean
In-situ & Satellites

& data assimilation @) BalticSea

(2) European Morth West Shelf Seas

marine COPEI’I‘IiCUS eu (5) Iberian Biscay Ireland Seas

(8) Mediterranean Sea

(7} BlackSea

MERCATOR
PROGRAMME OF . (,0 Copernicus
- THE EUROPEAN UNION Co\pernlcus: —— Marine Service Implemented by OCEAN
Europe’s eyes on Eart!

INTERNATIONAL



Copernicus Marine Products

@ MODEL &, SATELLITE & INSITU

T - e
Chlorophyll § Primary Production/’/ - [ | \\

// P SO~ Y
0000, e\

:‘ e - .
L ‘%’: y < Hourly, daily,

EXAMPLES OF OTHER monthly’ yearly

VARIABLES INCLUDED IN
OUR PORTFOLIO:

G >
“opopri\>

Ocean Acidification @

Ocean Carbon Uptake @ Q i%
\ O REFLECTANCE
\ o, "2 10 days
e Yass

forecasts

PHOTOSYNTHETICALLY
ACTIVE RADIATION

PHYTOPLANKTON SIZES

GREEN OCEAN

DO

Time series up to
Describes the biological . °
and biogeochemical ec.0 /@ ° © 30 years
state of the ocean (4 DISSOLVED ORGANIC
CARBON
L 4
Updated daily
) MERCATOR
PROGRAMME OF . ( opernicus
THE EUROPEAN UNION CO\pEeI’DICLEJS; B e senvce Implemented by OCEAN

INTERNATIONAL



THE OCEAN IN
THE SDG ERA

POLAR ENVIRONMENT
MONITORING

CLIMATE &
ADAPTATION

OCEAN HEALTH

MARINE
CONSERVATION &
BIODIVERSITY

of applications

@
°9a EQ(% Ocean
& Health
L
Marine
Conservation
& Biodiversity

von Schuckmann et al., Marine Policy Vol 121, 2020, 104154

SCIENCE &
INNOVATION

POLICIES & OCEAN
GOVERNANCE &
MITIGATION

EDUCATION, PUBLIC
HEALTH &
RECREATION

EXTREMES, HAZARDS
& SAFETY

®
it/
12

MARINE FOOD .
Environment

COASTAL SERVICES
Society

TRADE & MARINE
NAVIGATION

Economy
NATURAL RESOURCES :
& ENERGY

MERCATOR
PROGRAMME OF . (,0 Copernicus
- THE EUROPEAN UNION Co\pernlcu§ —— Marine Service Implemented by OCEAN
Europe’s eyes on Eartt

INTERNATIONAL


https://www.sciencedirect.com/journal/marine-policy/vol/121/suppl/C

Support

MARINE CONSERVATION
& BIODIVERSITY

Research
institutes

Horizon
projects

Q

Marine

o

A

National
& local
authorities

Governmental
& public
agencies

AVAILABLE
VARIABLES

Conservation

& Biodiversity

The Copernicus Marine Service provides key data to monitor
marine biodiversity and Marine Protected Areas, preserving

at-risk ecosystems.

BENEFITS

Predicting ocean species
distribution and suitable
reproduction areas

Run habitat modelling using
Copernicus Marine Service data

Better knowledge of migration
routes

Better understand ocean species
behaviour

ENVIRONMENTAL & SOCIETAL IMPACTS

Preserving species from extinction
Increasing the marine ecosystem resilience

Fighting against overfishing and helping for a better
management of fish stocks



vation & Biodiversity-USE CASES

, o0
Home » Services » UseCases

Region Country Markets Copernicus Marine Service
‘ insupport to

[Mobile Application

‘ All v All v ‘ Marine Conservation & Biodiversity v o Search Q
Opemo

Marine ==
Conservation =
& Biodiversity

SEAPODYM - Evaluating Conservation Impact SEA CLEARLY - A tool to assess ocean plastic Real-time assessment of MPAs with marine Enhancing traceability and tracking in
of Marine Protected Areas for Pacific Tunas transport on and by aquaculture farms megafauna movements and bio-physical ocean Aquaculture and fisheries supply chain
variables through the use of blockchain and earth

observation

Copernicus
Marine Service

change in the Mediterranean Coral Bleaching Monitoring Service service for augmented data access and oceanography on sea turtle hatchling dis

T-MEDNet - Tracking the effects of climate The MarCOSouth Western Indian Ocean From open data to marine knowledge: A TURTLES: Effects of swimming behavioulre
reproducible data analysis

PROGRAMME OF . @ Copemicus MERCATOR
THE EUROPEAN UNION  \_OQEIMICUS —— Marine Service Implemented by OCEAN
Europe’s eyes on Earth INTERNATIONAL



for Conservation & Biodiversity

OCEAN ACIDIFICATION
san) Ocean
UNITS: pH units/decade TIME: 1985-2022 @ and Water

*A decrease in pH denstes an increase in ocean acidification.

Global Ocean Northeast Atlantic and Adjacent Seas
+0002 pH units/decade +001 pH units/decade

OCEAN
ACIDIFICATION:

THE OCEAN (\;; pmespher
IS BECOMING - ~
MORE ACIDIC ‘

The ocean is a major sink of anthropogenic excess CO.,. This _
absorption of carbon mitigates the effects of global warming, but
it also results in a major threat to marine life — ocean acidification.

Ocean acidification threatens
marine ecosystems and
impacts many biological
processes. ing ocean
chemistry is particularly
dangerous to calcifying

isms like shelifish
st

> | Carbonate

The pH of contemporary surface ocean waters is already 0.1 pH
units lower than in pre-industrial times. As pH is logarithmic, this
0.1 pH unit change is equivalent to a nearly 30% increase in ocean
acidity since pre-industrial times.

Water ‘Carbonic Acid

Ocean
Tﬁcidiﬁcatinn

CHALLENGES:
> Increasing Pollutions
> Over — fishing
> Heatwaves
> De-Oxygenation
> Ocean acidification
> Loss of Habitats

GOALS:
> Protected marine
biodiversity
> Sustainable
exploitation of
marine resources
> Environment
policies




es and Ocean Governance

P O |_ | C | E S & O C EA N Copernicus Marine Service provides key data to support
European Member States in the implementation of European
. G OV E R N A N C E Directives (MSFD, MSP, SDG). It also supports Marine

Protected areas to preserve at-risk and coastal ecosystems.
& MITIGATION

AVAILABLE
VARIABLES

National

Research & local
institutes authorities

BENEFITS ENVIRONMENTAL & SOCIETAL IMPACTS

Historical atlas and real-time To monitor Key environmental variables
T g%ﬁ;ﬂ? i and forecast data to support MSFD, MSP, SDGs
project " agencies

Free & open data, ready-to-use To help enforce environmental
leaders

Global coverage protections in Marine Protected Areas
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€ BLUE OCEAN

Currents, temperature,
‘waves, sea level, ...

Copernicus Marine Serv

Digital services




@ Towards a new offer for marine biology

Gathering and processing of new biogeochemical Inform marine biodiversity and
and biology in situ and satellite observations food resource management

» New processes in biogeochemical models
(benthic/pelagic coupling, riverine inputs). Convention on

» Ecosystem modelling ( low = mid—> high tropic Biological Diversity
level) — NECCTON project

» Assessing scenarios for climate change impacts
on stocks and protected species — SEACLIM
project

» Digital Twin of the Oceans (DTOs) includes
ecosystem models and data, what-if scenarios.

EUROPEAN

GREEN
DEAL

PROGRAMME OF MERCATOR

uuuuuuuuuu

THE EUROPEAN UNION Gpernicus: (L.;- Marine Service Implemented by OCEAN
Hepestrs o
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biology

Towards a new offer for marine

CMEMS BEFORE > CMEMC.iS AFTER NECCTON .
NECCTON (new and improved products) .
W NECCTON

( MARINE )
‘( POLLUTION
CLIMATE CHANGE

I

AN

AR PROJECTIONS
RN neccton.eu

W

HIGHER

Pl: Stefano Ciavatta, MOi

BIOGEOCHEMISTRY
AND LOWER TROPHIC
LEVEL

BENTHIC
HABITAT

BIOGEOCHEMISTRY
AND LOWER TROPHIC
LEVEL

- enable CMEMS to inform marine biodiversity conservation and food resources management, by fusing innovative

ocean ecosystem models and new data



Towards a new offer for marine biology

NECCTON products

Benthic

N a N

=

Oxygen near pH near bottom LI Small-pelagic Large pelagics Marine Persistent Organic Mercury

particulate matter bottom #® biomass lomass marmmals Polluants
(SPM)

~

20 o, | |
".-. I'V‘ T\Lz Q

POM DOM

A .
Particulate Dissolved Reflectance Carbon flux Carbon in Macrozoobenthos Unspecified fish  Higher Trephic Demersal fish sherles pressure Climate change
QOrganic Matter  Organic Matter to bottom sediment and blomass Level Habitat stressor index
(POM} (DOM) «

Stressors

Benthic flora Sedimentary Multi-stressor
rates index

This preject has re:
from Horizon Euro
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essential

oOCean

Products 1

View product

Global ocean low and mid trophic ¥
levels biomass content hindcast

Models
Global, 0.083° x 0.083° x 3 levels
1Jan 1998 to 31 Dec 2023, daily
Temperature, velocity, nekton, plankton, optics

GLORYS Ocean physics
reanalysis + PPsat (or BGCH :
model) = zooplankton A ——

(EOVs)

2019 - Nov 1: satellite derived NPP
L s I s —
- ;__Sat‘elllte derlved -

",,)vert_iL'a Hg*mteied PP

variables

Phytéplanktorlr
® e

pp (mmalCim2id)

[ 6 12 18 2@ 29 3} 41 47 53 % &4 T

2019 - Nov 1: predicted biomass of zooplankton

=

Season and year had no effect on
40-Hz calling rates, but prey biomass
did, confirming its food-associated
function for the first time..

Food talk: 40-Hz fin whale call
associated with prey biomass

S are

-~
"\ Ll T TR aw 200

Miriam Romagosa', Sergi Pérez-Jorge’, Irma Cascao', Helena Mourifio?,
Patrick Lehodey®, Andreia Pereira®, Tiago A. Marques®®, Luis Matias* and

Ménica A. Silva'

Mass conent of Zoopiankion expressed &s carbon in sea water (g m-2)




@ Towards a new offer for marine biology NECCTON

NECCTON D4.2 Assessment of L2 PRISMA production chain,
outputs and transferability

lerica (Researcher)' &, ; Profeti, Giuliana (|
3

v/ PRISMA  (PRecursore IperSpettrale della Missione
Applicativa) is a hyperspectral imaging mission launched
by the Italian Space Agency (ASI)

Brando, Vittorio (Res

v’ covers a spectral range of 400-2500 nm with high spatial
resolution

v’ potential for enhancing the understanding of aquatic
ecosystems through hyperspectral imaging, (=>advanced
atmospheric correction algorithms tailored for marine and
coastal environments are necessary

v/ PACE compared with in situ hyperspectral data from
WATERHYPERNET to test the transferability of the
validation approach

v’ outcome: integration of PRISMA data with biogeochemical
models can enhance the description of plankton and
optically active properties

PROGRAMME OF ) . @ Copemicus MERCATOR
THE EUROPEAN UNION  \_OQEIMICUS —— Marine Service Implemented by OCEAN
Brortscrsonton

INTERNATIONAL

DOI | 10.5281/zenodo.14551764



@ The Copernicus Marine Service for biodiversity policy: the future

Copernicus
Marine Service

Major evolutions planned in Copernicus 2 (2021-2028) via R&D projects (Horizon) will
expand marine biodiversity monitoring and protection supporting EU policy needs

v Gathering and processing new biogeochemical and biology in situ and satellite observations
v' Data assimilation of new satellite products (including biogeochemistry and biology)

v Habitats for key protected species (e.g. marine mammals), Marine Protected Areas design.
v Assessing scenarios for climate change impacts on stocks and protected species.

v Critical role of present (S2, S3) and future (CHIME, S2NG, S3NG) Sentinel missions and in-situ

observations (e.g. acoustic data, plankton imaging, omics, pollutants, plastic, fish surveys and
landings)

v* Digital Twin of the Oceans (DTOs) includes ecosystem models and data, MPAs DTO, what-if
scenarios

* *
* *
NEW COPERNICUS
* * CAPABILITY FOR TROPHIC
* 5 Kk OCEAN NETWORKS
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Climate
Change

Climate Change & Biodiversity — Context

Climate change is playing an increasingly important role in the decline of biodiversity.
Large changes in biodiversity are expected to occur if climate change continues at its current pace

Climate change has shown to impact the health of ecosystems, influencing shifts in the distribution of
plants, pest & disease, animals, and even human settlements.

Climate change affects:
e ecosystem dynamics, ecosystem structure, function and health
e Distribution and abundance of species and habitats
* Intensity and frequency climatic extremes - fires, storms & periods of drought.

Ecosystem structure, landscape phenology, community composition, ecosystem function and species
populations are all essential biodiversity variables (EBVs) which can be monitored with remote sensing
biodiversity products (Skidmore et al. 2021) and Copernicus products

Copernicus Climate Change Service, and its data can play a key role in adaptive ecosystem management

(opemicus g wwe | E€SECMWEF



@ CLIMATE DATA FOR BIODIVERSITY

Climate
Change Past

C3S PRODUCTS

&

Present Possible futures
e OUR

meesssssssssssss) CHOICES

Observations

S %

Reanalysis

Seasonal to decadal predictions

—--)
—--)
R (ﬁ; lCllmate projections .
PROGRAMME OF . ) IMPLEMENTEL BY .
THE EUROPEAN UNION Gpe[nlcuﬁ S’ EC MWF Gp?r;nlp?g m European | c ECMWF



C3S Global reanalysis: ERA5
Climate

chenge  ERAS: Full-observing-system global reanalysis for the atmosphere, land and ocean waves

-  Most popular dataset in the CDS
{?\ e >100 TB daily downloads

oo * No gaps in space/time, integrator of all observations
 Over 100 billion observations used so far
* Hourly snapshot 31 km resolution up to about 80 km height
- e Available from 1940 onwards

* Daily updates 5 days behind real time

* |trelies on external gridded products: SST and sea-ice cover; GHGs,
aerosols, TSI, (diagnostic) ozone

https://doi.org/10.1002/qj.3803

The ERAS scientific journal paper (2020) has now topped 10,000 citations

Mar Apr May Jun

ERAS5 Surface air temperature from Climate Pulse

Jul Aug Sep d i urapgan ‘ l ‘
prre—l - app, including (absolute values and anomalies). (opgerngcys m commsmon]  Car ECMWF



https://doi.org/10.1002/qj.3803

Climate projections: Global, Regional & the IPCC Climate Atlas

Climate
CMIPE annual global average temperature (1850-2100) . . . . . .
Change | Gridded monthly climate projection dataset underpinning the IPCC AR6
R _ Interactive Atlas
18 :Ss':“u L Global Atmosphere (surface) Atmosphere (upper air) Climate projections

This catalogue entry provides gridded data from global (CMIP5 and CMIP6) and regional { CORDEX

global average near-surface air temperature (")

OUR POSSIBLE Pprecipitation and sea ice coverage from CMIP6
o U S @l by S Fi5
Tso 1900 1950 2000 2050 2100 -'r’:;::. {.f A } ‘_ % S L 6 '\
time 6:(:}(( o \-\
E‘“ R —— L \L‘

. N 4 Nl —
CMIP6 annual global temperatures 1850 - 2100 | - W b B

Precipitation +A4°0

Precipitation

’ A novel tool (data and viewer) for IPCC ARG for flexible
P S— T —— spatial and temporal analyses of observed and projected
climate change information

Dt Min = 2,008+ 17, Mix = 1,786-02

Downscaled Euro-CORDEX projections

COP‘?.EH!EH% B oo | S ECMWF



More Than Climate Data..... Climate Information

Climate
Change

INFORMATION

SIMPLIFICATION/STANDARDISATION BUSINESSES

CITIZENS

ooooooo

------------------

sesesscese  sEeRes seee

-----------------

----------------

---------

---------

--------

sssses cuee sssssc ceen

TRACEABILITY/TRANSPARENCY

PETABYTES A KILOBYTES

Typical download: 70 TB /day

GDEWCUS B .| SECMWF

Euopa’s eyes an Earth



The C3S Application Strategy

Climate Crampagre
Wine region: Champagne (lat: 48.8, lon: 4.5)

Change

o
&

o
2 3
Winkler Index (°C)

850
2040 2060 2080 2100

(opemicus

Application

earthkit

Impact models / Climate Impact Indicators

CDS Data

In-situ

CDS Data

Reanalysis
archive

CDS Data

Q

< ECMWF

(Opﬁ.tﬂi%{ﬁ B oo



Operational water sector: C3S European hydrology seasonal forecasts

Climate =
Change + ¢ Eﬁ | L&V\\k n | Position: 59.63°N, 10.25° x C3S operational multi-model
- . T oot o0 seasonal hydrological prediction
‘ 7 S ) service for Europe — soon to include
%j AN Faieoy . . more climate and hydrological
. models
| R
ﬁ’ ! N Example: 7-month river discharge
= ‘ ( ) forecast from January 2024 for
_ & River Drammen in Norway
. | Below normal river flow expected
N 4 of the next 7-months
Also provide hydrological model
' <‘ — g output forced with ensemble
pep— climate projections

QOD?EET!!E.EE B .| SECMWF



Climate

Change

Europes' Evolving Fire Risk

Indicator

No of days per annum with high danger

Time Horizon Product type

1 5 10

Current climate (1981-2005)

Multi-model mean

Y
-

=51
N &
S ST

No of days per annum with high danger
20 50 100 150

58.75°N, 6.26°E

Screenshot

Indicator Time Horizon Scenario

No of days per annum with high danger

End of century (2079-2098) Unambitious mitigation policies (RCP8.5)

et =4 e
2,

() Change relative to current climate B

@ No of days per annum with high danger | 2

No of days per annum with high danger

1 5 10 20 50 100 150
Screenshot

(opemicus B .| SSECMWF

Eusopa’s eyes on Earth



Biodiversity: Demonstrator Service

habitat suitability

species distribution

species fitness and reproduction
ecosystem services

Climate
Change

e  The service provides two
datasets of 79 customized
bioclimate indicators for the

North Atlantic pelagic fish Baltic seal populations Grassland ecosystems past, present and future.
High-resolution climate information

350 e The indicators are derived
300 climate datasets, i.e. ERA5
iz 2 for historical reconstruction

©
= and CMIP climate
200 © L
i projections data
-150 ©
e
[0 2 e The service also offers
50 bioclimate data at a 1km x
0 1km grid for selected

locations, which responds to
high-resolution
requirements of specific
biodiversity challenges

https://climate.copernicus.eu/sites/default/files/2021-07/C3S_Biodiversity factsheet 20210616.pdf fVlto (OperniCUS m F\ivioEEn | _MECMWF

Eusnpa’s eyes on Earth Commissien



https://climate.copernicus.eu/sites/default/files/2021-07/C3S_Biodiversity_factsheet_20210616.pdf

Applications to Support Biodiversity: Assessment of Climatic Suitability

Region Indicator Selectable regions

Climate

Global - standard resclution BIOOY - Annaeal mean tempe. .. [ MNatura 2000 - Habitats Direc... w ]
Change .« |nteractive applications to visualize and explore 75 =
H N H H Marina Ecoregions of the Word O Mistorical (1980-1996)
key bioclimate indicators (Europe & Global) peow sk g oo
0 e Far future (2080-2000) ncm.sl

* Data developed for biodiversity community in e £ Mot 220ttt -
Climate Data Store (CDS) __ st o ’ | Naturn 2000 - Habtots Diectvn

Far future (2080-2098) RCPBS |

* Explore per country or by Natura 2000 site*

e User can use a species ‘climatic envelope’ to help
identify when climatic conditions are no longer

suitable (leading to stress, dispersal, extinction, ...)
* 0

Fish species

Mackerel

* Dedicated case studies for: ® gl [TIEE—— %
41-2060) - RCP4.5

— European grasslands, ey e

1-2080) - RCP4.5

P

¥ 1-2080) - RCP8.5

— Hedge species (flora) g o YR e

i --=- Historical suitable region (suitability > 0.5) ~

AATTEIRN
thermal suitability for mackerel (0-1)
. =
o
@
g
g

CESES o

— Marine fish species & Marine Protected
Areas (MPA)

Exploring the impact of climate suitability on
Note: The blue line in the map is drawn at the threshold where the thermal suitability equals 0.5 to create a respresentative cut-off point between suitable and unsuitable regions. You can compare this blue
M line with the equivalent region for the historical period (red dotted line).
key species & European landscapes

i European _M
* Application was developed in old infrastructure (Op?[ﬂ!CUS m C"”‘fp“‘ﬁ“’“l —r ECMWF
11

2000 2050 2100

time




Example Application: Climatic suitability of key European tree species

Climate data can help inform future species distribution and productivity — supporting

biodiversity applications

<50 30 -10 10 30 >50
Beech tree growth changes from 1986 to

2016 relative to the 1955-1985 period mean.
Source: Martinez del Castillo et al, 2022.

Species distribution Bioclimatic wvariables

Species summary Map distribution

C3S data enabled Tecnalia (Spanish SME) to provide distribution maps for key European

tree species. Such info can support establishing climate resilient forest (EU Forest
strategy 2030)

(Lopernicus

< ECMWF



Thank you for your attention

@ @copernicusecmwf

(> | Copernicus EU

f Copernicus EU

&

in Copernicus ECMWF

Copernicus ECMWF
£ '\ @CopernicusEU WWW.Copernicus.eu
Climate Change ~  @CopernicusECMWF climate.copernicus.eu

" % e on| €S ECMWF
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Copernicus Atmosphere
Monitoring service:
supporting
BIODIVERSITY

(o\pernicus

Europe’s eyes on Earth

Laurence ROUIL (ECMWF)
Director of CAMS

Biospace 2025 - ESA/ESRIN - 13th Feb 2025
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Atmosphere

DATA  ABOUT US WHAT WE DO Q"SEARCI i

Monitoring
B | (opermicus S ECMWF
g  We provide consistent and quality-controlled information related to air
? -_:-J. ’@“' pollution and health, solar energy, greenhouse gases and climate forcing,

everywhere in the world.

N A et e \VE .
i s I‘;; S i YA
e P S L%‘ 4 Today's air quality forecasts
r 1 - . Ly o
L m‘ s - 5 W ,r'-.‘ 2 N
7 = - & , )
il ; ¥ teah -
i s .- 3 S | T ——

PROGRAMME OF
THE EUROPEAN UNION

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

CAMS provides open & free
information products based
on Earth Observation about:

past, current and near-
future (forecasts) global
atmospheric
composition;

the ozone layer;
European air quality;

emissions and surface
fluxes of key pollutants
and greenhouse gases;

solar radiation;

climate radiative forcing.

IMPLEMENTED BY

(opemicus S ECMWF

rif



Atmosphere
Monitoring

g

40km Globe (twice daily, d+5)

Earth Observation
from satellite (>80
instruments) and in-
situ (regulatory and
research)

CAMS main operational data

assimilation and modelling systems
AT

Eurepean Air Quality Index

10km Europe
(daily, d+4)

CAMS users
>23500
(>3050 routine)

Wi Tl 5 day air pollution
B forecs
et W 2DelralKAIr daily Torecasts

Major multiplication factor
(100Mil+)

________ Weather | SR e |
' ' , : NTED BY
mhecororeavunon  (opernicus G ECMWI

Europa's oyos on Earth



‘ Atmosphere
Monitoring

Dust plumes

g

i\

CAMS Regional Ensembil:
20240729T00 v

pollution

CAMS Forecast Total Aerosol Optical Depth at 550nm

20230221700 valid for 20230221700

Example of services

CAMS Forecast Total Aerosol Optical Depth at 550nm
20240619700 valid for 20240619700

e Forecast 03_conc
alid for 20240729T00

at Om:

2
\

il
§;§MJ?

Air pollution
episodes

Wildfires

B Geenes  SECMWE

[ PMjq

Ozone 2023 analysis
T100 Nb of days with exceedance of daily highest 8-hour mean of 100 pg/m3

related to air

https://atmosphere.copernicus.eu

https://policy.atmosphere.Copernicus.eu

https://ads.atmosphere.copernicus.eu/cdsap
p#!/search?type=dataset

Reanalyses of air quality metrics (since
2013)

‘ PMj10, exc ‘ PMz 5 ‘ O3 - SOMO835 (O3)

AOTA40 (O3) NO, SO, COmax }

Ozone 2023 analysis
T120 Nb of days with exceedance of daily highest 8-hour mean of 120 pg/m3

]

Ozone 2023 analysis

ALl o
Ozone 2023 analysis INTED BY

=~
receiameimon (opermicss SSECMWE


https://atmosphere.copernicus.eu/
https://policy.atmosphere.copernicus.eu/
https://ads.atmosphere.copernicus.eu/cdsapp#!/search?type=dataset
https://ads.atmosphere.copernicus.eu/cdsapp#!/search?type=dataset

"
2N :
Re-analyses:the best estimate

Atmosphere
Monitoring

S5P NO2 first-guess departures

ISOW  120°W  90W  B°W  30°W  E  30°E  B0E OPE  120°E  1S0°E

o T el %?_WF:‘

v kii;i\:'# %ﬂ »_'.Qﬁﬁ_d—fr‘_r_ g
!

s

150°W 120°W  90°W B0°W 30°W 0°E 30°E 60°E 90°E 120°E 150°E

S5P NO2 analysis departures

150°W_ 120°W  80°W 60°W 30°W 0°E 30°E 60°E 90°E 120°E 150°E

=< By = l
| L &yl =

150°W  120°W  80°W  60°W  30°W O°E 30 60°E S°E 120 150

‘ Active since 12 Oct 2021

Using CAMS re-analysis (2003-NRT) of
atmospheric composition

ASSIM minus CONTROL

25 45 -4 -35 -3 25 -2 15 -1 0505 1 15 2 25 3 35 4 45 25
w u‘w ww_ew ..w__:; e en we wn o um wr w
= = 13"\@ £ s A=Y i e P
S: - #'\/‘%_\ . y g
P 4 T -
B LG
LN 7 S
=~ - { . \ SN
™ [ P iad
S S/ SaioweN
< Uz :
/ \l /Y C N
[ R A N
if v
k| =T +
< N —
1 L= =
= ==

20 -15 -10 -5 0 5 10 15 20
Anomalies from 2003-21 (%)

Assimilation of TROPOMI NO2 data reduces the
CAMS NO2 analysis over Asia and improve the
quality of the assessment

IMPLEMENTED BY

rrossaume ot won (opernicus S ECMWEF

Europa's oyos on Earth




@ HNAir pollution and biodiversity

Atmosphere — ;
Risk of eutrophication measured as
. . exceedance of critical loads of
Monitoring it Science of The Total Environment
Nitrogen equivalents per hectare v
andyear 4 el Volume 753, 20 January 2021, 141791
e ELSEVIER
© 20110400
® 40110600
® 60110800 . . .
Lo Assessing critical load exceedances and
[ ] Outside coverage . .
ecosystem impacts of anthropogenic
) nitrogen and sulphur deposition at
: nman for hments in Eur
N AOT40 : to measure impact unmanaged forested catchments urope
of O3 on ecosystems Martin Forsius @ & &, Maximilian Posch ®, Maria Holmberg °, jussi Vuorenmaa 9,
CAMIS rea na|ysis for 2022 s Sirpa Kleemola ¢, Algirdas Augustaitis ©, Burkhard Beudert 4 Witold Bochenek ¢, Nicholas Clarke f
Y& \\5 E:"‘)r'::\ar:ent ,Heleen A. de Wit 9, Thomas Dirnbéck ", Jane Frey |, UIf GrandinJ, Hannele Hakola ¥,
¥ - VI N
< “7, Agency Johannes Kobler ", Pavel Krdm !, Antti-Jussi Lindroos ™, Stefan Lofgren’, Tomasz Pecka ",
40000 1000 11500 k = s Pernilla RénnbackJ...Milan Vé#a 9
Show more v
-+ Add to Mendeley ccg Share 99 Cite
anona
https://doi.org/10.1016/j.scitotenv.2020.141791 2 Get rights and content 2
24000 Under a Creative Commons license 7 ® openaccess
T 18000 UNECE Air convention :
. https://unece.org/environmental-policy-1/air
IMPLEMENTED &Y
o PROGRAMME OF - . VoY
B 8000 RO THE EUROPEAN UNION OPCIMICUS N ECMWF
- UTUFC‘SCVCSUV‘ art!
Ll n



https://unece.org/environmental-policy-1/air

@

Atmosphere
Monitoring

In preparation within CAMS : deposition products

| — Deposition flux products to be improved

2019 NH4+NH3 wet deposition 2019.txtmeanalltimefinalbis o
W [
°
50°N
20°W [
------------- °
.
N e Al Ngw 0 WS °
°
N H S A S .

30°N 10°E 20°E 3EEN

300 400 500 600 700 800 900
NH4+NH3 wet deposition (mgN/m2/yr)

DA of improved AQ retrievals from
Geostationary GEMS, Sentinel4, TEMPO
missions: high-temporal resolution over
Asia, Europe and North-America

Utilise satellite-based emissions inversion
framework (CO2MVS) in global CAMS
system for deposition flux correction

Improved DA methodology

Increased number of in-situ observations
for evaluation

Improved emission data and inventories
(more timely, activity better and
variability)

Observation based correction of surface
fluxes

Provision of uncertainty information

IMPLEMENTED BY

B oo (opemicss €SECMWF

CAMEO H2020 project : https://www.cameo-project.eu/



https://www.cameo-project.eu/

S
S

emissions
Assimilation

monitoring
System

in CAMS: Global

(GFAS)

Atmosphere
Monitoring

GFAS Total Fire Radiative Power - October 2024

v
o000 g;
bt e+

PROGRAMME OF
THE EUROPEAN UNION

GPQLD,@SH%

mmmmmmmmmmm

—25

‘ritical fires, those

Global Fire Assimilation System (GFAS); see
https://ads.atmosphere.copernicus.eu/cdsapp#!/dataset/cams-
global-fire-emissions-gfas?tab=overview
Uses satellite observations of Fire Radiative Power (FRP)

¢ Currently Aqua and Terra MODIS FRP observations

“ FRP from VIIRS, Sentinel-3, and geostationary satellites

are being tested and implemented

Global Coverage at ~10km Resolution

® Daily Output: 1-day behind NRT

¢ Hourly Output (+24-h means): 7-hours behind NRT

Emissions of aerosols and gases are estimated using factors
dependent on vegetation type.

Injection heights calculated using ~lume Rise Model and
IS4FIRES schemes

* Application : Summary of forest fires in Europe, combining C3S, CAMS

and EFFIS (European Forest Fire Information System) information,
published for each year in the European State of the Climate report.
* 2023 report: https://climate.copernicus.eu/esotc/2023/wildfires

IMPLEMENTED BY

rrosat owon (opernicus  SSECMWEF


https://climate.copernicus.eu/esotc/2023/wildfires

Ressources

G

Atmosphere Bl Goomics G mszsters Data Aboutus Whatwedo

Implemented by ECMWF as part of The Copernicus Programme News Events Press Tenders Help&support

Today's air quality forecasts CAMS on Air In Focus

Monitoring Service

Monitoring
Hclose

§§§:zaﬁ::innl -GPELQL%H% :%MECMWF
e  CAMS website and news :
https://atmosphere.Copernicus.eu

CAMS provides observation-based

information on CO, and

CHy natural fluxes and
anthropogenic emissions and their
trends in support of the Paris
Agreement.

Worldwide Seasonal Atmospheric Recap Global carbon dioxide and
methane monitoring

* Datasets provided by the CAMS
'\1' services freely available on the
. - Atmosphere datastore:

HU
B

https://ads.atmosphere.eu I Ly 3

‘%, B

L] L] 4 ‘
° Pol . -
o I cy Se rVI Ce S o Country impact/contribution Sector apportionment

Explore the potential impact of Inspect the potential impact of different

Policy scenarios

. .
. . . Investigate how the air quality will
htt ps: / / poO | ICY. atmos p h ere.Co pernicus.eu B oo o country emissions _reduction o measures affecting sector emissions e o e T
opermicus (A Lonmes

PSS Monitoring Service PMio25, ozone and NO based on at e » make g implementation of the

Aerosol Alerts My alerts © Gallery & Evaluation @ About EMEP and the and inspect on the
™ - — country contributions for PMyoss, with the ) ! i
city reduction of national emissions of
- using LOTOS/EUROS

certain atmospheric pollutants.

*  Aerosol alert service: https://aerosol- sl o
alerts.atmosphere.copernicus.eu . galin =i = i S Y,

‘ ‘ Ses o / T W = 2 . :
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https://atmosphere.copernicus.eu/
https://ads.atmosphere.eu/
https://policy.atmosphere.copernicus.eu/
https://aerosol-alerts.atmosphere.copernicus.eu/
https://aerosol-alerts.atmosphere.copernicus.eu/

Thank you !
N
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Copernicus In-Situ
Component

Cross-cutting in-situ activities
suppbl[-ting biodiversity applications

- José Miguel Rubio Iglesias (EEA)

BIOSPACE 25, 13 February 2025
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>l In-situ data in Copernicus

In situ

Copernicus in-situ data: observations, geospatial
reference and ancillary data licensed or provided
for use in Copernicus

What for?

- Production and validation in Copernicus
services

- As stand-alone observation products
- Cal/Val of satellite sensors

Without in-situ data, Copernicus simply cannot deliver its data,
products and services
\\v European
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Where does in-situ data come from?

In situ

In Situ data comes from a myriad of data providers and networks at national, regional

and global level.

LA LY
s : “, =
== |c.ns :. . . —”‘
Y L . sws?is §1
&
European Research International
networks and Infrastructures organisations,
countries other countries
e 6) ,&%LTER /i_\
eurogeggraphics EUMETNET ACTRIS
2 furoc00s emso—  IAGEHS
}\5 ERIC
v/
L EIONET ICOS ‘ B
- -
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Governance of the Copernicus In-Situ

In situ

Entrusted Entities access and
manage in situ data directly
according to their operational
needs on a day-to-day basis.

< ECMWF

FRONT=X

The EEA intervenes when a
coordinated approach to
accessing in situ data is required

at a programmatic level: “cross- S
cutting activities”

nwronment Commission

MERCATOR \\,:’} European gy curopeor
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In situ

Cross-cutting coordination activities (2021-2028)

4 A
 State of Play report

» Copernicus In-Situ
Data
Requirements
(CIS?)

» Factsheets

STATE OF

PLAY

PROGRAMME OF THE | :
EUROPEAN UNION OPLrNICUS

4 i I
« Copernicus

Reference Data
Access Portal
(CORDA)

» Access to specific
in situ data

DATA

ACCESS

4 )

* Licensing
agreements

» Use cases

* Inventory of data
providers

ENGAGING
WITH DATA

PROVIDERS

~

P

* In Situ Working
groups

* Thematic Reports,
inventories

« GEO, R&D

SUPPORT

AND ADVICE
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[’ M Copernicus in-situ data requirements

In S Itu Copernicus Participating States ~ Networks  All Data Providers

Capturi ng data reqUirementS: Start typing to filter by any column value Q
the CIS? database T
« Overview of Copernicus in situ data B

requirements and how these are met

« Comprehensive list of products,
data providers (European and
global) and key datasets

= 330 Copernicus products, 357 in situ
requirements, 900 data providers and

networks

« Ongoing reviews and updates with
support from Entrusted Entities, two
versions per year

« Dashboards under development

https://cis2.eea.europa.eu/

PROGRAMME OF THE :
EUROPEAN UNION OpEerHICLEJSh

European
Environment
Agency



https://cis2.eea.europa.eu/

State of Play : key issues encountered

In situ

o

Access
conditions and
use restrictions

®

® 0

Insufficient spatial
coverage

S

Uncertain
sustainability of
critical networks

Q

N
Insufficient Not long enough = More data needed
acknowledgement historical high time on specific areas

series

PROGRAMME OF THE
EUROPEAN UNION

Copﬁmig?e%

1
Lo

“+

Fragmentation Lack of alignment
and with data
heterogeneity providers
Increasing Rapid
demands in accessibility
frequency and
resolution

\\v European
Implementedby < Environment
/) Agency



State of Play: Areas for evolution

In situ

Closing data
gaps

Strengthening

CPEIMICY: partnerships

Long-term
evolution

PROGRAMME OF THE | : AW i ab European
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Access to geospatial data: CORDA

In situ

Countries Data providers

41 301 2.066

— Single entry point node to national
and regional geospatial data

— Data hosted in origin by default
— Continuous monitoring and update

— Semantically harmonized multi-
country databases for key topics

— Restricted for Copernicus service

providers and data providers
https://corda.eea.europa.eu/

eeeeeeeeeeeeeee

5.602 29 19
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https://corda.eea.europa.eu/

Examples of downloadable data in CORDA

!%E

Wetlands LDAR

Ireland.

United

Italy

* 15 national * 15 national
datasets datasets

* 8 regional * 16 regional
datasets datasets

‘ \V European
PROGRAMME OF THE : N cuopesn
EUROPEAN UNION G)\p?rWCLEJSh mplementedby 3 Jf Environ



[ Engaging with data providers

In situ

Use cases of national data in Copernicus

Copernicus Services Framework Agreement ‘
....... " =
o —
= E GOO S
== Euro
— I h IJ an
Batwoon: e O O O _— L.Ln= v
i red e ot s s du N . =
%
s
g

et |cﬁ FORESTS
@XWETMNPS

WET H=RIZONS

@ A el TER

EUMETNET . . agm
0 hing [i . ts for C _ Engagement with thematic communities,
verarching licensing agreements for Copernicus use programmes and initiatives
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Use cases of in-situ data in Copernicus

In situ
Use of national habitat types in Iceland to

support the production of CLC+ raster
product

Use Case | Created 26 Jun 2024 | Published 12 Jan 2017 | Modified 14 Jan 2025

Validation of the Co
Monitoring service's bio-physical
products. e

Use Case | Created 09 Aug 2024 | Published 27 Aug 2024 | Modified 13 Jan 2025 & Download

@ > Resources » Folderofallusecases 5 Use of national habitat types in lceland.

@ > Resouces » Folderofallusecases > Valdation of the Copericus Land Mon

Summary Summary

Inthe CLMS Land Cover and Land Use Mapping production of the CLC+ Backbone |

The Copernicus Land Monitoring Service (CLMS) performs systemati B 3 N .
habitat map was used for sample point interpretation especially for complex landsq|

terrestrial cryosphere variables, i.e., the bio-geophysical status and ey

portfolio focuses on land temperature and reflectance observations t herbaceous areas which are difficult to differentiate on satellite images. I s pes 15 10

surfaces. = B
=iy

This results in a continuous timeseries of Vegetation indicators, Lanc SE:?“

Reflectance observations suited for environmental analysis and decis Datasets used Eﬁél-

comprehensive view of the Earthis energy dynamics, enabling informe « leelandic Terrestrial habitat types (EUNIS classification) map (Kortasjé Natturufraedistofnunar | ==

mitigation, sustainable land use, water management, and biodiversity Nattdrufraedistofnun (slands éﬁi”

Importantly, validation against in-situ or ground-based observations i EZE’

CLMS are consistent, fit for purpose, and meeting key user quality rec Data providers EE%M

nradinte with wall enanifiad and auality rantrallad in_citi data and e

= Icelandic Institute of Natural History (IINH)

Geographical distribution of stations and networks used by the Copernicus Land Monitoring Service for validation of biophysical products. Credit: Copernicus
Land Monitoring Service (CLMS)/ Joint Research Centre (JRC).

Iceandis Road Network main roads i rey)

Use of Spanish national data in supporting
post-wildfire damage assessment

Use Case | Created 26 Jun 2024 | Published 16 Aug 2023 | Modified 13 Jan 2025

Lake water quality

Use Case | Creatied 09 Aug 2024 Published 27 Aug 2024 Modified 13 Jan 2025

@ > Resources ) Folderof sl usecases 5 Lakewate

@ » Resources 5 Folderof alusscases 5 Use of Spanish national data i suppo

Summary

Lake water quality information helps manage valuable ecosystems for nature and human activities and documents the impact of Summary

climate change and pollution. Lake water quality is vital to understanding not only the quality of the water in the lake, but also changes
inland use as well as water chemistry, temperature and quality of contributing streams and rivers. It is of critical importance to aquatic
ecology, and often to water supply. Changes to optical properties can indicate the influence of land use change, changes in water
quality.

0n 15th August 2023, a wildfire broke out on Tenerife, Canary Islands, Spain, particularly affecting Arafo and Candelaria municipalities,

with potential risks of spreading to other areas. The affected region en O 01: TENERIFE
Forestal Natural Park, and poses a threat to the Teide National Park, he
Mapping service was activated with the EMSR685 code to monitor the
over 12,000 hectares, and about 207 buildings were identified as poten
Mapping was activated to produce the PO7-Wildfire delineation and gra
population. The Spanish national data (The Forest Map) was used as a
(i.e. agriculture production and crop, forest stand information etc.) con

The Copernicus services produce several water quality related products

Turbidity (water clarity);

Trophic state index based on chiorophyll-s;

P14 - Impact assessment on assets and population

Lake surface reflectances measuring the apparent colour of the wi
Affected areas by fire severity

The next generation of products is expected to include additionally:
Total suspended matter concentrations; Datasets used
Chlorophyll-a concentration as a direct measure of phytoplankton - The Forest Map of Spain, Ministerio para la Transicion Ecolégica y el Reto Demoy

Harmful algal blooms of cyanobacteria.

Data providers

» Spanish Ministry for the Ecological Transition and the Demographic Challenge

Satellite data, such as those provided by Copernicus Sentinels, greatly i
can reduce the potential for ‘accessibility bias’, whereby in-situ observa)
rather than the best scientifically. Additionally, satellite observations cal

PROG RAII‘ nelt\:iks\-ll (] . . . )
EUROPEAN UNION kOmeICUS

Europe’s eyes on Earth

P15 - Impact assessment on selected aspects
An extraction from the affected forest classification
table (based on National Forestry Map classes)

it

W® Agency
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Relevant reports and inventories

Copemicss ®- i

. | .
In situ

Assessment of the use of LUCAS in
seaasash  Copernicus Land production activities

https://insitu.copernicus.eu/resources/library/assessment-of-the-
current-usage-of-lucas-survey-in-copernicus-january-2024 Me==- az = &=

Metadata inventory of historical in-
situ data for vegetation phenology
products

- Metadata inventory of historical in-situ i s s
data for vegetation phenology products " B>

https://insitu.copernicus.eu/resources/library/global-phenology-
inventory

uuuuuuuuuu

Crowdsourcing approaches for the
collection of grassland mowing events

https://insitu.copernicus.eu/resources/library/crowdsourcing-campaign

Assessment of the availability of
wetlands dataset for CLC+

PROGRAMME OF THE | : W European
EUROPEAN UNION Co\perr“CUS Implemented by ’,_) Environment

Agency
Europe’s eyes on Earth


https://insitu.copernicus.eu/resources/library/global-phenology-inventory
https://insitu.copernicus.eu/resources/library/global-phenology-inventory
https://insitu.copernicus.eu/resources/library/assessment-of-the-current-usage-of-lucas-survey-in-copernicus-january-2024
https://insitu.copernicus.eu/resources/library/assessment-of-the-current-usage-of-lucas-survey-in-copernicus-january-2024
https://insitu.copernicus.eu/resources/library/crowdsourcing-campaign

insitu.copernicus.eu
copernicus.insitu@eea.europa.eu
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In situ

Ongoing in situ support activities

Design of a crowdsourcing campaign

Design a pilot crowdsourcing-

based campaign in support of -
CLMS (grassland mowing events &
under HR VLCC).

Support on the future of LUCAS survey

Inventory of phenology datasets

Historical In-situ Metadata
Inventory for vegetation

Creation of inventory of in-situ sy prodtice
historical metadata of data
relevant for vegetation phenology
products: citizen science,
phenocams and ecological

observatories.

Inventory of phenology datasets

PROGRAMME OF THE | :
EUROPEAN UNION OPLrNICUS
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In situ

opamicE’ access 10 I st TR,

the individual

Status / Tipact

‘United States — U5, Ste | October 2015

otz to report.

Australia - Geoscience | November 2015
wstralia

‘A Techaical Operating Agresmant was signed
Mzy 2017 by the EEA and Geoscience
Austalis. The puiposs of e agveementis ‘to
Sacilitate dizlogue axd data

‘Brazil - Minisuy for March 2018

March 2018

Dizlogue bas been iitated ad concrele i

situ data requ defined by the

‘Copsmmicus Services have been pazsed ca to

the Indian Spece Organisation (ISRO). No
“been achieved.

Uliraine Ukaine St | May 2018

Yothing to repart.

Spa
Serbia - Ministry of Tune 2018
Educztion,

Tothing to report.

“African Uni ican | June 2018

‘Cansda - Casadian Space | May 2022
Agency

December 2022

January 2023

* X x

*

* *
* *

PROGRAMME OF THE
EUROPEAN UNION

Dizlogue has bees iiiaied (Apal 2023) &
cancrete in sim data requirernents defined by
e5 have been passed on

More than 10 International
Arrangements with non-EU
countries

(op

(1> ] Requirements for in-situ data at global level

G

Climate Change

ernicus

Europe’s eyes on Earth

Hydrology

* River discharge
* Reservoir volumes

Atmosphere

» Concentrations of major air pollutants (NOx, PM10, PM2.5, CO, SO2, HCHO, Pb, TSP,
C6H6, among others).

* Improved observation of size resolved chemical composition of aerosol.

» Improved global observations of greenhouse gas concentrations and related species
(CO2, CH4, N20, 14C, ...).

* Vertically resolved concentration data of pollutant gases and aerosol.

 Solar radiation and UV.

» Surface observations from all stations registered in WMO Oscar/Surface

e Land cover ground observations, and for some specific areas of interest, crop type
observations

e Water quality observations

e Water level observations

¢ Soil moisture information

* GBOV complementing stations

\\” European
Implemented by = Environment
7 Agency




In situ

A(121)  News(27) UseCases(16) Reports(34) Otners (44) Data

ers

Pro
n@ pernicus @Ins"u Q == 2 OB ko LstSyews Beece - Pl “’ ' o G € @G = e @

Atmosphere  Marine  Land  Climate Emergency Security nSitu  Space

¥

por rmation System (CIS?, th
providers o Copernicus.

maintains aist of national, European

As part of
andintern

' Copemicus In
fonal ity

About  Stateof Play Resources News & events Use of Polish national data LIDAR in the production of CLMS

Urban Atias Building Block Height (BBH) product (2012) |
Copernicus In Situ

Copernicus Climate Change Service

National Data Providers  Data Provider Networks ~ AllData Providers

Why are in-situ data essential?

he targetyear (2012) These re the maincrar.

Start typing to filter by any column value Q

clmate change.
Somrce: s eses s County+ Name: Website: et Reguicement grovps

COPERNICUS IN-SITU S scon

mawana T —— e Jr—
COMPONENT Use of data from Austrian Automatic Tracking Total Station of . - ) et oy GO0 Thess et e e 1o o o e e en cini
) - S y 1 4 ground movements for the validation of the European Ground e R e Pt (e pastand also how il change nth futur

Copemicus relies on the availability of a wide variety of Motion Service (EGMS) product | Copernicus In Situ and ey mustbe
situ data. These data are used for production and validation o [ ity of Tt ond Envonment wamooral Pk smasere - LI
of Copernicus products and are also provided to users as o T et o e SSHESIS . oo e B Vg

2 5 viors VERN DANDORRA - Miister i e e smospnere .
observations in their own right. T . e Ambiet gricutura Vaabiy anachang, Oesenatons ar undamantal o 1 s

SosenivitaDopartament de e crange

PR ——

et

o
Amblent Sostenibiltat (ARE) based reanayses

et Argontine Anarctic Survey and the
Avgentine Antarctic Ay Command

o TN
e ey

251 AmosphrcOsseton?Chncty BAHLE

Use of French Ground Movements database for the validationof 1
pean Ground Motion I
Copernicus In Situ

mamena Amenian Environmental Monitoring
and nformaton Cener

e co e ncude

te of ifeent egisered phenomena.
mustata Commenwslt Scentinc i

mausiala Ausralon Aarcti Ovis
Departmentf the Envir

Copernicus and its In-Situ Component

In-situ data, namely observations and geospatial reference data, are crucial for the generation, calibration and
validation of satellite data, products and services of Copernicus, the Earth Observation component of the EU Space
Programme.

“ Copernicus is the European Unior's

For its operations, Copernicus relies The Cross-Cutting Coordination of
revolutionary Earth Observation on ground-based, air and sea borne the Copernicus In-Situ Component,

ccomponent of the EU Space E monitoring systems, geospatial and led by the European Environment AI(121)  News(27) UseCases(16) Reports(34) Others (44)
Programme. It transforms. ancillary data from a range of Agency (EEA), maps the availability ——— z S C‘ ‘ I - =
information from multiple sources, providers. These data constitute the of data and identifies gaps or S O i LS e Review .°f global i situ data for lakes and QOpernicys § opemicis dnshi Nediedinr 8
including the Sentinel satellites and *Copernicus In-Situ Component” and bottlenecks in access. It also l"esel’VOH’S <ome
in-situ observations, into operational complement and calibrate satellite supports the provision of cross- o e e R e e
services for keeping watch over the information to increase product cutting data and information, and C e i i e o= ‘e e o ik e ken At Lve Copeveie- Iy SAm S0 Dot e by 3s00cEatd [avis.
Copemicus In Situ
planet - from the land to the ocean, accuracy, reduce delivery time and manages partnerships with data T ittt s e VA S SR o EEEEs
atmosphere and climate. support validation. providers to improve access and use. e o T
o - . @ o=
[ T— COVID- 19 crivn afecis  Tntsrsiews with s g appracches
Swim— L on th e of  Secretary Ger of potential value to the
: ; ek ecutive Dircctor, Copernicus in S
opemicus, grount = iien i
. . . . at EEA over the years | Copernicus In Situ / - o
In-situ data in Copernicus and its governance ot e 1o ot et :
‘ceveiopment o the Copericus [mivirrv‘a'a freoey ‘Global Lakes,Reservirs Report Catalogue v1.02p ‘ownios
otz o) =

theln opernicu
= i

Copernicus In Situ P

Sign up to In Situ updates b e

Tags

P P e ———

Copernicus components

https://insitu.copernicus.eu
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EUROPEAN UNION OPEIMICUS mplemented by =) Environment

Europe’s eyes on Earth



https://insitu.copernicus.eu/
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Calibration against reference data

Random points (10 000 pixels)

REference dataSEts 0 Z::;ijvfj:nize:g sites)
* GPP: from eddy covariance (flux towers): e
49 sites " £
° . I g
PhenoCam: greenness from phenological
camera images: 32 sites
 PEP725 ground phenological observations: R
manual field observations: ,
925 sites
. , : - i
* Agricultural crop data (Belgium, Austria):
150 + 278 + 600 fields ~ 7
+
Tian, F., et al., 2021, Calibrating vegetation phenology from Sentinel-2
using eddy covariance, PhenoCam, and PEP725 networks across Europe. & S
Remote Sensing of Environment, 260, 112456.
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