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review each countries contribution and impact on
climate change (Global Stocktake).
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Ground based
atmospheric
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The first role of science: Observation!
Scientist need to provide standardized high-
precision long-term observational data

ICOS provides robust standardized in-situ
observations methods for quantifying GHG
emissions and sinks. It measures ocean and
| land  surface fluxes and atmospheric
"W, concentrations of GHG.
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ICOS

ICOS is built on long term scientific cooperation
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The Integrated Carbon Observation System (ICOS) is a distributed research infrastructure

operating standardized, high-precision, and long-term observations and

- facilitating research to understand the carbon cycle and to provide necessary information on
greenhouse gases (GHG).

 |COS- based knowledge supports policy- and decision-making to combat climate change and
its impacts.
« |COS is the European pillar of a global GHG observation system.

* It promotes technological developments and demonstrations, related to GHGs by the Imkmg“of{j:
- research, education and innovation. ~-
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Fate of anthropogenic CO, emissions (2008-2017)

Challenge 1:

Not all emissions
stay in the
atmosphere.

GLOBAL CARBON
PROJECT
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11.6 GtCO,/yr LIS

22%

8.9 GtCO,/yr

Budget Imbalance:

5%

1.9 GtCO,/yr

Source: CDIAC; NOAA-ESRL: Houghton and Nassikas 2017; Hansis et al 2015; Le Quéré et al 2018; Global Carbon Budget 2018



http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://dx.doi.org/10.1002/2016GB005546
http://dx.doi.org/10.1002/2014GB004997
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/
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Challenge 2:
The anthropogenic CO, emissions are

embedded into much bigger natural
34.4 GtCO,/yr fluxes.
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The ICOS impact assessment report me firstimpact study

of a distributed
environmental research infrastructure

1 Werner Leo Kutsch?l, Janna Van Belle?, Evi-Carita Riikonenl, and :
Janne-Markus Rintala?l

LCOS ERIC
’Technopolis Group




The basic framework: a definition of impact and its relation to performance

Climate science and decision making
Impact
nd
Needs and Other 2 OGS
problems interventions IJ
A
. Outcomes
TEEEEREEL 15t order effect
v Z
ICOS ERIC
Objectives |-> Input = Activities - Output
Technopolis Group
From the ICOS Impact Assessment Report
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The basic framework: a definition of impact and its relation to performance

Climate science and decision making

Needs and
problems

Other
interventions

Impact

Societal action on climate
change

Qutcomes
Research and assessment

ICOS ERIC

Objectives |—>

Input

-

Data,
Services

Activities Output

1

Performance

Technopolis Group
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From the ICOS Impact Assessment Report




ICOS Key Impact Indicators

(related to science)

1. Longertime series of data. Quantitative description of the length
(average, median, max, min) of timeseries across ICOS
measurement stations.

2. Global harmonisation of data sets, methods, algorithms or
instruments. Narrative based on information obtained through
interviews

3. Numberof ICOS related articles published. Bibliometric analysis
of the 465 publications provided by ICOS. From 2018 onwards
based on DOI minted ICOS publications available through the CP.

4. Number of (global) services provided. This is an overview and
count of the different types of services linked to the ICOS
infrastructure.  Analysis of data-related services such as
calibration, Obspack products and instrument testing.

5. Popularity of ICOS data. The number of downloads from the
Carbon Portal, based on data provided by the CP.

See p. 21 of the report for full list & descriptionf of 17 KII.
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Length of time series

Figure 8: number of measurement stations (y- axis) and length of timeseries (x- axis) held by ICOS
measurement stations in 2018, for the atmosphere (ATM), ecosystem (ECO), and Ocean domain
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Improvement of scientists‘ work

Figure 9: Survey findings on how ICOS improves climate scientist’s work

ICOS improves the quality of my work by (n = 70):

Data uniformity

Harmonised data processing
Improved protocols

Improved precision
Improved accessibilty
Improved continuity

Improved calibration

Improved geographical resolution
Global protocol harmonisation

Improved access to calibration
0% 20% 40% 60% 80% 100%

mStrongly agree mAgree mDon'tknow mDisagree Strongly disagree
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Improvement of scientists‘ work

Figure 10: ICOS related articles published per year
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KPI 11: Improved long-term decisions through
enhanced political discourse based on evidence

Figure 22: Potential influence ICOS on policy making I

Do you think that (n = 63):

,ICOS will lead to an improved quality of _
decision making on CO,-relevant topics.“

|
,Research directly facilitated by ICOS will

lead to a better understanding of GHG _

emissions and uptake. “

mYes mNo

, JO0 what extent do you think ICOS contributes
The cha"enge to “measure”’ to delivery or production of timely information —

relevant to the GHG policy and decision making?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

socio-economic impact.

INTEGRATED mTo alarge extent u To some extent Notatall
CARBON

OBSERVATION

SYSTEM

Technopolis Group




A list of rules and recommendations
for those on schoolstrike for climate:
No violence

No damage

No littering

No profit

No hate

Minimise your carbon footprint KPI 11: Improved long-term decisions through
Always refer to science enhanced political discourse based on evidence

Our demand:

Follow the Paris Agreement
and the IPCC report.

Stay below 1,5°C.

Focus on the aspect of equity

and climate justice, clearly stated
throughout the Paris Agreement.
Because no manifesto can be
more radical than that.

Unite behind the science.
#FridaysForFuture #Sche®lIStrike4Climate
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'; Societal Impact: Paris Agreement
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Global average CO, concentration (ppm) since ESFRI Roadmap entrance of ICOS

Data source: Monthly measurements (average seasonal cycle
removed). Credit: NOAA
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The way forward

Reporting system that clearly destinguishes between impact (KIl) and performance (KPI - Key Performance Indicator)

technopolis

. Effects of activities according to strategic areas is demonstrated via results from measuring Kills.
technopolis....,
ICOS Strategy | ICOS Effects
StrategicArea 1 || T\ Effects on
Science b

\ Science
August 2018

| Strategic Area2 Effects on
ICOS Impact Assessment Report ~ Policy support | Key Policy support
Impact
Strategic Area 3 ‘ ) Indicators Effects on
Cooperation

Cooperation

| Strategic Area 4 Effects on

‘ Innovation Innovation
I |

Objectives and Inputs for activities are defined by strategic areas

a2

\ 4 A 4 \ 4 A
Activities ‘ Activities Activities Activities
related to related to Policy related to related to
Science Support Cooperation Innovation
Facilitation Output
Deliverables Deliverables Deliverables Deliverables Sum of Deliverables > of
4 2 21 2 ICOS
| | | | Key Performance
Tasks Tasks Tasks Tasks Indicators
(X X o
I C 0 S INTEGRATED 1COS Activities
CARBON
OBSERVATION
SYSTEM

Quality of activities is demonstrated via results from measuring KPIs.


https://www.icos-ri.eu/sites/default/files/2018-10/ICOS_Impact_Assessment_2018.pdf

The ESFRI Framework (www.esfri.eu)

ROADMAP 2018

PARTT

ROADMAP &
STRATEGY REPORT

ON RESEARCH INFRASTRUCTURES

Long-term sustainability of Rls
(Partl: page 22)

1COS|

INTEGRATED
CARBON
OBSERVATION
SYSTEM

1. ESTABLISH AND MAINTAIN EXCELLENCE.
Research excellence requires state-of-the art instrumentation and cutting-edge
methodology, high-quality staff, services and support, and leading users who bring
the most challenging or significant problems.

5. DEMONSTRATE THE ECONOMIC AND WIDER SOCIAL VALUE OF Ris.

There is increasing pressure at all levels for Rls to demonstrate the positive
contribution they make to society in general, including the impact on regional and
national economies, and the benefits they offer to our citizens through the science
they deliver. Both the definition and measurement of socio-economic impact present
considerable challenges, not least due to the difficulty of establishing causality
between the activities or research, enabled by a R, and its impact or value to society,
quite possibly with a very long time delay or induction period.



http://www.esfri.eu/

Socio-economic impact

1COS|

Uncertainty

Costs of mitigation

Money invested in observation system to reduce uncertainty

KPI 10: A reduction of damage by extreme weather events
through more effective climate mitigation policy.

Money saved
by reducing
uncertainty

Primary
benefit




The ENVRI community
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Challenge 3: GLOBAL CARBON

PROJECT

Scientists don‘t know how the o Data: SSP database (IIASA)/GCP/Riahi et al 2017/Rogelj et al 2018
societies will behave in the Scenario group
future. Forcing target and temperature range in 2100

100 -

| 4-5°C
The Shared Socioeconomic
Pathways (SSPs) lead to a
broad range in baselines
(grey), with more aggressive
mitigation leading to lower

2.6 W/m2 (1.7-1.8°C)
1.9 W/m2 (1.3—1.4°C)

Net CO, emissions (GtCO»,)
3

temperature outcomes
(grouped by colours). 0 ~—1I
net-negative global emissions
-40 T T T T T T
oo 1980 2000 2020 2040 2060 2080 2100
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Impact analysis painted a picture of highly relevant RI - A european pillar of GHG observations

C INTEGRATED
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SYSTEM

* Increasing the volume of data available

* Greatly enhancing the measurement and data quality of many
measurement sites that lacked

knowledge, funds or instruments to meet ICOS standards.

* Improving access to data and data uniformity throughout its
network
* Developing measurement standards and protocols

* Providing reference samples through central analytical
facilities

.}

Ocean Station
Ecosystem Station

Atmosphere Station
Ecosystem-Atmosphere Station

Voluntary cbservation ship line
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Thank You for your attention

Contact info: janne.-markus.rintala@icos-ri.eu




