Copernicus In-Situ
Component

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

- José Miguel Rubio Iglesias (EEA)
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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
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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.
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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”
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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
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« 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/
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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
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Fragmentation Lack of alignment
and with data
heterogeneity providers
Increasing Rapid
demands in accessibility
frequency and
resolution
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State of Play: Areas for evolution

In situ

Closing data
gaps

Strengthening

CPEIMICY: partnerships

Long-term
evolution
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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/
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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
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[ Engaging with data providers

In situ

Use cases of national data in Copernicus

Copernicus Services Framework Agreement ‘
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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
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P15 - Impact assessment on selected aspects
An extraction from the affected forest classification
table (based on National Forestry Map classes)
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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+
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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
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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

*

* *
* *
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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
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In situ

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

ers
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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
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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
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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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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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