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The European Climate Law

(Europejskie prawo o klimacie)

The European Council has set building a climate-
neutral, green, fair and social Europe as one of the
main four priorities in its Strategic Agenda for
2019-2024. In its conclusions of 12 December
2019, the European Council, in the light of the
latest available science and of the need to step
up global climate action, endorsed the objective of
achieving a climate-neutral EU by 2050, in line
with the objectives of the Paris Agreement.
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https://eur-lex.europa.eu/legal-content/PL/TXT/PDF/?uri=CELEX:52020PC0080&from=EN

Cel neutralnosci klimatycznej

Artykut 2

Cel neutralnosci klimatycznej

1. Emisje 1 pochtanianie gazoéw cieplarnianych w catej Unii, uregulowane przez prawo
Unii, nalezy zrownowazy¢ najpdzniej do 2050 r., tym samym zmniejszajgc emisje do
poziomu zerowego netto w tym terminie.

2. Wiasciwe instytucje Unii 1 panstwa cztonkowskie wprowadzaja odpowiednio na
poziomie unijnym 1 krajowym $rodki niezbedne, by umozliwi¢ wspolne osiggnigcie
celu neutralnosci klimatycznej okreslonego w ust. 1, z uwzglednieniem znaczenia
wspierania sprawiedliwosci 1 solidarnosci miedzy panstwami cztonkowskimi.




Emissions - Removals = AConcentration

Emissions Removals

“Emnmm
snnnnfl

@) mmmEm
G .




Emissions - Removals = AConcentration

Emissions Removals




The need to enhance the EU's carbon sink C
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The need to enhance the EU's carbon sink
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What does ICOS do?
Methods



In situ atmosphere measurements

Carbon
Portal

Home Data v Otherservices v About Vv Help Vv

Discover our data

Discover our data

Here you can search for ICOS data. Below you can pre-select if you want to search for observational data from the
ecosystem, atmosphere and ocean stations or elaborated products produced from ICOS or other data, before coming to the
Data Portal. After selecting data sets in the Portal you can preview the data. Put the data sets you like into a cart. From there,
you can visualize again or download all or parts of the data set contents. A more detailed description of the data download
process is given under getting started.

Station of the day is Hyltemossa:

HTM 150m co2 HTM 150m ch4
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ICOS ATC NRT CH4 growing time series / ICOS ATC CH4 Release - ch4
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ICOS_ATC _L2_1L2-2019.1_HTM_150.0_CTS_CH4:
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surface influence [ppm / (umol / m2s)]

Bialystok 300m (300 m, lat: 53.23, Ing: 23.03)

Calculated by using
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The overall footprint of
the current ICOS
network of labelled
stations

- important input to
inverse models
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measurements
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A flux A

Emission

fingerprint of CO,

« Shows for every day
uptake and release of CO..

« Makes specific patterns
visible (e.g. impact of
drought in 2003)

Date

Uptake

Long-term observations of CO,

enable the detection of
trends (e.g. CO, fertilisation
or decreasing productivity
with age).
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Integrated carbon balance
Hainich 2000-2007 NEE 274+ 300

Mean annual fluxes (g C m2y1)

TER

1361

+ 300
Litterfall 233 + 50

[
307 + 100
Woody Litterfall 45 "% e
SRyer - Wy | SRaut
472 £ 150 Trunks, branches, V) 434 £ 150
twigs ‘2\
Tree mortali A Wood 256 T
CWDR 20 (194 - 337) ,
““21 g
m ;
Coarse | .al
roots NPP from Fluxes:
Coarse root turnover 764 + 150
Carbon transfer to soil: 493 + NPP from Inventory:
140 719 (661 -773)
Fine root turnover 148 + 50
NEP: 211
DOC <<10 (195 - 341)
Groundvegetation (aboveground) 37 + 20
ICO S ‘ P Groundvegetation (belowground) 30 £ 20




Models (two examples)

EFISCEN EFISCEN is a matrix Scenarios
model, where the state of o
Country EFI the forest is represented Predictions .
Inventories Data Mode| 1N matrices as an area - Reporting
base distribution over age and Management

volume classes.
https://efi.int/knowledge/models/efiscen

ORCHIDEE is a global

Fluxes land surface model, that Earth System Model
it ORCHIDEE solves the water-energy- S
Satellite carbon budget at a half Verification
data hour time step,

Reporting (GCP)

represents ecosystems as

Physiology -
| Plant Funtct|onaItT¥.pes, Land atmosphere
Inventories represents vegetation interaction
with a big leaf approach
Ico S " https://orchidee.ipsl.fr/



https://efi.int/knowledge/models/efiscen
https://orchidee.ipsl.fr/

The Ocean component in ICOS and the Ocean sink

’ Atmospheric. sampling tube

GPS system

_ " Electronics/detector

Seawater system

Fugacity of CO, (fCO,) and partial pressure of CO, (pCO,)
fCO, =y pCO, = [CO,] /KO
(y ~0.996-0.997)

«
ICO! [curtesy: Dorothee Bakker] Schuster and Watson (2007) JGR
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The Ocean component in ICOS and the Ocean sink

Eurface Ocedan Carbon Atlas —— Yersion 2

16—MNov—13568 to ZG6—-Dec—2011
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268680 cruises
sample of 169388 (0 missing)
saompled from 10122816 total obs
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The Ocean component in ICOS and the Ocean sink ‘

- A mapping method
Gas transfer parameterisation,

wind speed ‘
i. ’ \

Surface water fCO2
(here 1998-2011)

..f?

¢ A SOCAT data product
o (synthesis or gridded)

.

Air-sea CO, flux
(here 1998-2011)
The (spatial/temporal) variability in data-based air-sea CO, flux estimates can

improve land CO, flux estimates by atmospheric inversion (Rédenbeck et al.,
2014). (Figures Bakker et al., 2014; Landschitzer et al., 2014).



Roadmap ICOS Prep Phase Project Interim ICOS ERIC 1st 5y period ICOS ERIC 2M 5y period
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A well-designed reliable data life cycle ‘

Measurement stations

Data is generated
and collected. \/ Standa rdlzed measurements ‘

v’ Standardized data processing

Data is curated and processed:

JU— SRR, .. o dota such o origh v Centralized quality control

Thematic Thematic Thematic nating experiment, persistent
Centre Centre Centre identifiers and quality assurance

v Data provenance, curation and
archiving

Central
Analytical
Laboratories

v’ Clear open data license
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v v’ Data citation

Datalspublshed, and serices
Jrramm b and analysis are provided.

H i : Researchers use the data,
\j \J \j potentially producing new
Users Users Users research data.



Services and Innovation



Suggestion for a new approach of societal
value generation (ICOS Cities)

Data and Societal

services for Requirements
/ science \A\ /k/ ; \

Research Scientific Societal
knowlege
Infrastructure g Proc.e.sses
generation Decisions

\ Requirements / \‘

for Research g \Soaetal /

Service
Infrastructure
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Climate .
Change \f- coy Satellite =

Airborne Integration and modelling

". b Emission
T __* Using computer models of the atmosphere, the data e
v -

inventories*
are combined to provide timely emission estimates,

with the detail required to support mitigation actions
from local to global scale.

statistics

Global Local

Data to assess the effectiveness of CO2 reduction with respect to national targets. Data to measure the effectiveness of local initiatives
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Energy sector Industry Forestry Transport Agriculture ‘Buildings

Governments & policymakers Industry Scientific community The public
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Delivering consistent and reliable information
to support policy-making and
decision-making processes.

(opernicus

Slide is courtesy of Erik Anderson,
European Commission

European |
Commission



Paris

Metro 12.6 Mio Inh.
Urban 10.7 Mio Inh.

3

km

100 x 100 km

Munich

5.9 Mio Inh.
2.6 Mio Inh.

y »t@’" 3

Zurich

1.6 Mio Inh.
0.4 Mio Inh.

Land cover
. Urban fabric
- Industrial / commerecial
Transportation
Croplands
Pastures
Broad-leafed / mixed forest
. Coniferous forest
Water bodies

ffCO2 Emissions
kg yr'' km2

1e+08
1e+06

1e+04

1e+02

ffCO2 Point sources
kg yr

*  1e+06
e 1e+07
® 1e+08
@ 1e+09




Paris Munich Zurich

10 high-precision sites 20 roof-level sensors 20 roof-level sensors
30 roof-level sensors 100 street-level sensors 60 street-level sensors
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O Tall tower or elevated high-precision system (WP 3.1)

o @ O Roof-level sensor network sites (WP 3.2)

. Street-level sensor network (WP 3.2) (a) Atmospheric in situ concentrations



Paris Munich Zurich
1 Tall-tower EC, 6 local-scale EC 1 Tall-tower EC 1 Tall-tower EC
8 soil and 6 sap-flow sites 7 soil and 6 sap-flow sites 6 soil and 6 sap-flow sites

Tall tower eddy covariance site (WP 3.4)
“@ O Local-scale eddy covariance site (WP 3.4)
. Biospheric and soil sites (WP 3.5) (b) Eddy covariance and biospheric sites



Paris Munich Zurich

3 total column COz> 5 total column COz2 2 Doppler wind LIDARS
4 Doppler wind LIDARS 3 Doppler wind LIDARS

b S

ZiirichiSy
Zurich”

@il Total column observation site (WP 3.3)
-0—0—0—?— Doppler wind LIDAR (WP 3.6)

mini wind LIDAR (c) Ground-based remote sensing



The PAUL City Network .

3 pilot cities (Munich, Zurich, Paris). ‘

« 12 additional cities to increase the
representativeness, collect more
demands and disseminate results.

» Important support for establishing
a sustainable long-term
infrastructure perspective.

* Important communication and
Citizen science connection.

Copyright (c] 2020 Highsoft AS, Based on data from Natural Earth



Contributing to a very important
topic of the European Climate Law

Forest carbon sinks



The system of Forest Reference

Levels ¢
Real uptake is higher
(accounted in inventory, ‘
Area, age... enables more ff emissions)

Projections (definition)
e age-related forest

2000-2009 data dynamics Forest Reference Level

2021-2025
(Mt CO, eqy™)

Verification

Management )
Real uptake is lower

(accounted in inventory,
enables less ff emissions)



Integration of information

VERIFY
9 FCOZ2 land - Poland : FL-FL bottom-up net CO, emissions
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ICOS https://verify.Isce.ipsl.fr/

The VERIFY project has received funding
from the European Union’s Horizon 2020
research and innovation programme under
grant agreement No 776810.


https://verify.lsce.ipsl.fr/




Conclusions for Poland

« Unique opportunity to contribute to
and to be part of a well-developed
ESFRI research infrastructure;

« Contributing to an observational
network that supports the European
Climate Law;

« Becoming part of a strong and highly-
competitive scientific community;

+ @Getting access to services that support
climate action.,
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Conclusions for ICOS_

» Observational coverage depends on
ESFRI mechanism of country
membership;

« The better the coverage, the better
the knowledge services that support
the European Climate Law

We cordially invite you and we would
like to serve you!
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