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Contribution to solving grand challenges

Climate
change > Earthquakes
Volcanoes Air quality
Energy Fresh water
Biodiversity Ocean
loss acidification
Epidemic Deforestation
diseases

Food supplies
Chemicalisation

Demography / Population / Urbanization

DISCIPLINES

Natural Sciences
Social Sciences
Economy; Medicine;

Technology etc
PEEX / IEAS / AASCO
Science Diplomacy

WMO/GAW
Global SMEAR

From ideas
to implementation



INTEGRATED APPROACH:
THE GLOBAL EARTH OBSERVATORY / GLOBAL SMEAR

Current observations (see IPCC
2013) are fragmented:

1) Greenhouse gases
2) Aerosols

3) Air quality

4) Ecosystems

5) Climate

6) ...

Future aspiration: Integrated

approach
To understand feedbacks
To reduce uncertainties
To mitigate and adapt effectively
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Overview: Integrative and Comprehensive Understanding on Polar
Environments (iCUPE) — concept and initial results
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SMEAR Il station in Hyytidla, Finland
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Flagship station SMEAR II

N 61° 50 845' E 24° 17.686/, altltude 180 m a.s.l.

- Instruments on mast (130m) and towers
to measure at different heights

Instrument cottage

Shoot-level ﬂux
chamber

Aerosols

.0



ACTRIS

What is the Aerosol, Clouds and Trace Gases
Research Infrastructure?

Supported by the European Commission under the Horizon 2020 - Research and
Innovation Framework Programme, H2020-INFRADEV-2019-2, Grant Agreement
number: 871115.




What is ACTRIS?

ACTRIS is key to supporting
scientific advances in the
field of atmospheric
research

ACTRIS
Exploring the Atmosphere
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* Improved knowledge of emission intensity
and source attribution

* Improved capacity for characterizing intrinsic AIR QUALITY
properties of aerosol and clouds

* Improved capacity for a 4D approach of
multi-component interactions

—

: J

@ACTRISRI
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ACTRIS services =

Virtual Access

Service and
Access support for researchers
Management
S
— Physical Access
A Research access
(@) Instrument calibration
s Industry Services
D Training services
O
2
~—
D

ACTRIS data products

-

Topical Centres | g : T ACTRIS VRE with tools
and computing

: -:' ‘;"‘r pr A ‘-‘ﬁ"‘ e ‘ {
%\ National Facilities
A T R I S ACTRIS-Finland Symposium- November 25, 2020

Exploring the Atmosphere



National
Facilities

Head Office

Data Centre

Centre for Aerosol In Situ Measurements

Centre for Aerosol Remote Sensing

Centre for Cloud In Situ Measurements

Centre for Cloud Remote Sensing

Centre for Reactive Trace Gases In Situ Measurements
Centre for Reactive Trace Gases Remote Sensing

Observational Platforms
Exploratory Platforms

European level:
~ 150 scientists & technicians
working in ACTRIS

National level:
~ 800 scientists and technicians



Target timeline

2025 Operational Phase

2021 ACTRIS ERIC

2020 Implementation Phase

2017 - 2019 Preparatory phase




ACTRIS Data Centre - an atmospheric data portal

www.actris.net = ACTRIS data: actris.nilu.no (currently)

ACTRIS

Exploring the Atmosphere
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http://www.actris.net/

Open Calls, Opportunities & Activities

https://www?2.helsinki.fi/en/i
nar-institute-for-
atmospheric-and-earth-
system-
research/infrastructure/trans
national-access

ACTRIS

Exploring the Atmosphere




Integrated European
Long-term Ecosystem, critical zone and
socio-ecological Research

)‘3\ eLTER

Long-term ecosystem observations for
understanding the change:
eLTER

eJaana Back

*University of Helsinki

Filling a
critical gap
for top-class
science at the
continental
scale




The eLTER Research Challenges and examples
of related European/global policies

Biodiversity dynamics
EU Biodiversity Strategy, Water Framework
C| I m ate Ch an ge Directive, Habitats Directive

European Green Deal, Strategy on adaptation to Climate
Change, UNFCCC Paris Agreement

Eutrophication and pollution

Water Framework Directive, UNECE-
CLRTAP

Socio-ecology - Environmental protection,
sustainable management of natural resources,

water, soils, biodiversity & ecosystems

CAP, Strategy on adaptation to Climate Change, Soils thematic
strategy




el TER concept: Whole System -Approach

ATMOSPHERE

BIOSPHERE

HYDROSPHERE

eLTER WILL SERVE
MANY RESEARCH
COMMUNITIES

Regular Master eLTSER

|
-/

|
/

|
J

Site categories
differ in their focus
on different system
layers

eLTER provides
* Basic site infrastructure
* Information Clusters
» Standard Observations on site (“EEVs”)

* Multiple other data sources (RS,
modelling)

¢ User access to data
* Site access

ontinuous long-term operation of ~200 innovative hubs

O e ™ >



Whole system approach in practice: simultaneous analysis of climate change and
biodiversity

>
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& e o B Protected
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® Carbon
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% of values included
]
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“." ‘ ; ‘-. o Biodiversity Carbon

Forsius et al 2021

Maximise both Maximise Maximise carbon
biodiversity and carbon biodiversity pools and fluxes
pools and fluxes



Output
energy, matter,
water

energy, matter,

water

i e s wipa TR 0 B0 Ecosystem Change
" = : Vegetation, soil,
catchments, fluxes,

_ biediversity, habitats, -

\  population, land use, ...




el TER RI Design — The Modular Structure of Site Categories (2021)

eLTER Master Sites

B pine
- Anatolian

Aretic

2
: L
O LTERsites (477)
v ' Biogeographical Regions

elLTER Focal Sites

2
2

elLTER Regular Sites

eLTSER Platform

elLTER Satellite Sites

Theoretical examples of NRI specific spatial
assemblage




Overview of el TER services

« ACCESS

« Research site access

« Long-term in-situ data (legacy, Standard Observations)
- DATA & ANALYSES

- Integration of data from various sources (RS,
national statistics, modelling, mapping)

« Analytical tools, virtual labs etc.

« High-level data products tailored to inform policy
« SUPPORT

« Research project design support

- Research technology/ R&D

« Education & training

Head
Office

Topic
Centres

Service

Central Portal National
Services single access Research

point
Infrastructures

SERVICES for USERS




The long-term ecosystem observation sites in Eurasia

@/ DEIMS-SDR  Layers~ Export~ Basemaps~ About [ Enter a site name I

Deims.org

Poccns

o+ Benapycy
- e
o Le k\ﬁ., o




Representativeness
of ILTER sites

Dense coverage in
Northern temperate
regions and anthropogenic
zones in the US, Europe
and East Asia

Gaps in wide areas in

western Asia, Africa, S-
America

Wohner et al 2021

e) Landcover based on ESA (2015)
Geographic Representedness

-1 08 -06 -04

02 0 02 04 06 08
Areas not included in analysis

1

f) Landforms based on Karagulle et al. (2017)

Basemap: Administrative Boundaries (gadm.org)
Coordinate Reference System: WGS 1984
Projecton: Mollweide, EPSG: 54008

(c) UFZ 2020



INTEGRATED
CARBON
OBSERVATION
SYSTEM

Annalea Lohila, ICOS Finland focal point

Most of the slides from Maiju Tiiri, Observation Network Officer, ICOS ERIC




Agreements require the best available science
on GHG

* |ICOS as a benchmark on measurement standardisation and open data
distribution

* |ICOS is the European pillar for global GHG observations, strengthening
Europe as a global influencer in GHG observations and research

£
\'@AMERIFLUX (/p \sl/ VV C % Framework Convention on
neon Wy "l/ \{\ ,y Climate Change
CCCCCC W
ICOS|% UNEP

%TERN

ﬁ % & NOAA C£O GROUP ON
EARTH OBSERVATIONS WMO




How to measure GHG emissions —
sources and sinks?

* Variety of technologies in place

* One of the most important ones
especially for the ecosystem
measurements is the Eddy
Covariance method

e https://www.youtube.com/watch?v=
CR4ANnc8Mkas



https://www.youtube.com/watch?v=CR4Anc8Mkas

ICOS ERIC* is an European research infrastructure
producing standardised greenhouse gas data

ICOS IN SHORT

|
1 3 osuntries

( ' : a
1 40 stations : s ri€ _
500 h yenmal and, France, Germany,

] let! 'lalln way, Spain,
80 renowned \ S fvv“‘ C ':-l K|ngdom
universities or institutes D

Soffice nFiand
Finland
8s (ba irsx nultiple countries) and
mes and projects. POV

75
*ERIC=European research infrastructure consort
established to provide data and carry out research pro



|COS Statior
Network

Atmosphere
stations: 38
Ecosystem
stations: 86
Ocean
stations: 23

® Ocean Station
N 9 e Ecosystem Station
A v ® Atmosphere Station
www.icos-cp.eu/observations/station-network ® Ecosystem-Atmosphere Station
0 500 1,000 2,000

K —— Ship of Opportunity (SOOP) Line
N


http://www.icos-cp.eu/observations/station-network

ICOS mission I\
* Operate standardized, comparable, high-precisigﬁ and long-term
observations

* Facilitiate research to understand carbon the carbon cycle and providing
necessary information on greenhouse gases

* |COS-based knowledge supports policy- and decision-making to combat
climate change and it’s impacts

* |COS promotes technological developments and demonstrations related to
greenhouse gases by the linking of research, education and innovation

* |COS is the European pillar of greenhouse gas observation system

Source:
ICOS ERIC Statutes
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@ Step
01

ICOS evaluates
the station
location and

technical
requirements.

ICOS Head Office
creates links
between the
station personnel
and the respective
Thematic Centre,
which helps the

station in the work.

Step

02

Constructing
and upgrading
the station,
evaluation and
testing.

The station needs
to meet ICOS
standards, the
Thematic Centre
personnel can
advise.

£ A very rigid standardisation
and compliance policy

The steps of the ICOS station labelling:

o

The ICOS General
Assembly awards
the ICOS label to
the station.

The whole labelling
process might take
anything up to a year.

example of a labelling facts sheet



Atmosphere measurements

CATEGORY

Class 1

Mandatory param-
eters

Class 2

Mandatory param-
eters

Recommended
parameters***

GASES, CONTINU-

OUS SAMPLING

CO,, CH,, CO: at
each sampling
height

CO,, CH,: ateach
sampling height

#22Rn, N,0, O,/N,
ratio

CO for Class 2
stations

GASES, PERIODI-
CAL SAMPLING

CO,, CH,, N,0, SF,,
CEOFEIAEC andiio
in CO,: sampled
every three days at
highest sampling
height

4C (radiocarbon

integrated samples):

at highest sampling
height

CH, stable isotopes,
O,/N, ratio for class
1 stations: weekly
sampled at highest
sampling height

METEOROLOGY, CON-
TINUOUS

Air temperature,
relative humidity, wind
direction, wind speed:
at highest and lowest
sampling height*

Atmospheric Pressure

Planetary Boundary
Layer Height**

Air temperature,
relative humidity, wind
direction, wind speed:
at highest and lowest
sampling height*

Atmospheric Pressure

EDDY FLUXES

CO,: atone
sampling height

Wind Speed (m s)

(add) ">




Ecosystem measurements

VARIABLES

FOREST

CO,, H,0 and H fluxes (eddy covari-
ance, including profile for storage)

CH, and N,O fluxes (eddy covari-
ance, including profile for storage)

Air H,0 concentration

Incoming, outgoing and net SW
and LW radiations

Incoming SW radiation (high
quality)

Incoming PPFD

PPFD below canopy + ground
reflected

Outgoing PPFD

Diffuse PPFD and/or SW radiation
Spectral reflectance

Soil heat flux

Air temperature and humidity

profile

Backup meteo station (TA, RH,
SW_IN, precipitation)

1&2 1&2 1&2 1&2 1&2 1&2
1 1 1 1 1 1

1 1 1 1 1 1
1&2 1&2 1&2 1&2 1 1
Fac Fac Fac Fac Fac Fac
1&2 1&2 1&2 1&2 1&2 1&2
Fac Fac Fac N.R. N.R. N.R.
1&2 1&2 1&2 1&2 Fac Fac
1 1 1 1 Fac Fac
Fac Fac Fac Fac Fac Fac
1&2 1&2 1&2 1&2 N.R. N.R.
1&2 1&2 1&2 1&2 Fac Fac
1&2 1&2 1&2 1&2 18&2 50

2004 2005 2006 2007 2008 2009 2010

2003



Ocean measurements

VARIABLE FREQUENCY ACCURACY

Sea surface fCO, Quasi-continuous + 2 patm

Intake temperature (SST) Continuous +0.05°C
Equilibrator temperature Continuous +0.05 °C

AT (Intake/Equilibrator temperature Continuous < 1.5 °C (normal)
difference) <3 °C (ice-edge)
Water vapour pressure* Continuous + 0.5 mbar
Equilibrator pressure Continuous + 2.0 mbar
Atmospheric pressure/sea level pressure  Continuous + 1.0 mbar

Sea surface salinity (SSS) Continuous +0.1 PSU
Dissolved oxygen Continuous + 2%

Total alkalinity (TA)** g + 10 pmol kg
Dissolved inorganic carbon (DIC)** e + 5 pmol kg

* If the analysed headspace gas is not dried completely prior to measurement.

** At least one of these variables must be provided.

**%* The frequency of these additional variables will be decided on during the labelling process based
on the area where the station is operating.




ICOS Carbon Portal — ICOS data center

ICOS| ==

A website offering users:

* Open and free of charge access to ICOS data
products

* Search, visualisation, download service for
data and products

Home About & contacts v  Observations v Data & Services v  Science & Impact v  Resources v News & eventy

ICOS data portal Search, preview, download data objects

Filters Advanced Search results Compact view
e Statistics and comparison tools Cearfiiers | Dataobjects 1 t0 20 0f 271,869 & &
e Synthesis reports and educational materials Born A [0 | 4 submission time-
Project ©
i Community platform for elaborated products ICJOSx () 1COS ETC Bio Meteo Raw ASCII from San Rossore 2, 20:

W Ecosystemdata [ IT-SR2_BM_20210208_L05_F03.zip
Theme

* https://data.icos-cp.eu/portal

station of origin @

73 items)

\:\ ICOS ETC Bio Meteo Raw ASCII from San Rossore 2, 20z
W Ecosystem data D IT-SR2_BM_20210208_L05_F02.zip

Data submitter @ \:\ ICOS ETC Bio Meteo Raw ASCII from San Rossore 2, 20z
31 items) W Ecosystemdata 0 IT-SR2_BM_20210208_L05_F01.zip
sampling height (meters) ©@ o
(] ICOS ETC Bio Meteo Raw ASCII from San Rossore 2, 202
W Ecosystem data D IT-SR2_BM_20210208_L03_F01.zip
Data types A
(] 1COS ETC Bio Meteo Raw ASCII from San Rossore 2, 20
W Ecosystemdata 0 IT-SR2_BM_20210208_L02_F01.zip

Data type (]

29 items)


https://data.icos-cp.eu/portal

Find, preview and download ICOS data

https://data.icos-cp.eu/portal

e >200 000 visible data objects

* Download/preview count
*  Per data object
*  Per domain

*  Per contributor
*  Per country etc.

« ABOUT & CONTACTS OBSERVATIONS DATA & SERVICES SCIENCE & IMPACT

Home > Data & Services >

ICOS Data Portal

ICOS Data Portal provides observational data and

> Data Prod

The major data products offered by ICOS. These Search greenhouse gas data on Data Portal.
datasets are offered as collections of data and are
released under the ICOS CC4BY licence.

ICOS data portal Search, preview, download data objects

Categories

ters
Clear categories

Data origin

1COS / non-ICOS data
ICosx

Theme
Atmospheric datax

Station of origin

SMEAR II-ICOS Hyytiala

Data submitter

Data types

Data type

Data level
2x

Format

Value types

Column name

co2x

Value type

Unit

Quantity kind

Searchresults =~ Compact view

Data objects 1to 3 0f 3

Sortby v

v

1COS ATC CO2 Release
& Atmosphericdata @ SMEARII-ICOS Hyytials @ From 2016-12-1

1COS ATC CO2 Release
& Atmosphericdata @ SMEARII-ICOS Hyytisls @ From 2016-12-1

1COS ATC CO2 Release

& Atmosphericdata @ SMEARII-ICOS Hyytidla @ From 2016-12-1;

Filters Advanced

Clear filters
Data origin A
Project ©
ICOS x
Theme

Ecosystem data x

Station of origin @
(FI-Kmp) Kumpula x

Data submitter @

Ecosystem Thematic Centre

Sampling height (meters) @

Data types A

Data type Q

COS ETC Archive Product

Keyword

(23 items)

Data level ©


https://data.icos-cp.eu/portal
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The Global Atmospheric Watch (GAW) Network
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Pan Eurasian Experiment (PEEX) analysis of existing capacity = capacity building in
education, training, instruments, new stations for regional representation
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[ Central Arctic |

MA-PEEX ‘

atmosphere,
sea ice and

Atmospheric
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River discharge,
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Towards an advanced observation system for the marine Arctic
in the framework of the Pan-Eurasian Experiment (PEEX)

Timo Vihma', Petteri Uotila2, Stein Sandven®, Dmitry Pozdnyakov*, Alexander Makshtas®, Alexander Pelyasov®,
Roberta Pirazzini', Finn Danielsen’, Sergey Chalov®, Hanna K. Lappalainen>®, Vladimir Ivanov>®'°, Ivan Frolov®,
Anna Albin’, Bin Cheng'-!'', Sergey Dobrolyubov®, Viktor Arkhipkin®, Stanislav Myslenkov®'°, Tuukka Petiiji>°, and

Markku Kulmala>®

Type of measurements
- Atmosphere, meteorology
- Atmosphere, composition
D Hydrosphere

I:] Cryosphere

D Pedosphere

- Biosphere

- Fluxes

Ce: ark

GROUND-BASED STATION NETWORK
IN ARCTIC AND SUBARCTIC EURASIA:
AN OVERVIEW

DOI: 10.15356/2071-9388_02v09_2016_06

Pavel Alekseychik*!, Hanna K. Lappalainen’, Tuukka Petija’, Nina Zaitseva?,
Martin Heimann3: 1, Tuomas Laurila%, Heikki Lihavainen?, Eija Asmi?,

Mikhail Arshinov®, Vladimir Shevchenko®, Alexander Makshtas?,

Sergey Dubtsov®, Evgeny Mikhailov®'?, Elena Lapshina'!, Sergey Kirpotin'2,
Yulia Kurbatova'3, Aijun Ding'4, Huadong Guo'5, Sungbin Park3,

Joost V. Lavric?, Friedemann Reum?, Alexey Panov'6, Anatoly Prokushkin,
Markku Kulmala?
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Atmospheric and ecosystem big data providing key
contributions in reaching United Nations’ sustainable
development goals

between plants and the atmosphere at a station in Finland.

Build a global

Elartnh observqntory Steps to the digital Silk Road

monitoring of interactions between the planet’s
surface and atmosphere.

Sharing big data from satellite imagery and other Earth observations across Asia,
the Middle East and east Africa is key to sustainability, urges Guo Huadong.

Nature Comment (2018), Nature 553, 21-23 Nature Comment (2018), Nature 554, 25-27

Sharing big data from satellite imagery and other Earth observations

Global SMEAR and Digital Belt & Road - DBAR

Academician, Academy Professor Markku Kulmala ~ ~\c@demician, Professor Guo Huadong

: . L . Chair of DBAR

University of Helsinki, Faculty of Science . : -
Institute for Atmospheric and Earth System Research I;e Ins“g\]te gf Remfotse sen3|ng and Digital Earth
markku.kulmala@helsinki.fi Inese Academy of sciences

guohd@radi.ac.cn

Markku Kulmala( *#<92" Anna Lintunen®3, llona Ylivinkka®, Janne Mukkala?,
Rosa Rantanen®, Joni Kujansuu™*“", Tuukka Pet&ja (**~° and Hanna K. Lappalainen**"



Main message:

dNidiogD, (cm™)

1) Commitment to comprehensive and
continuous environmental
observations

Continuous method development
(instrumentation, models)

Active and open collaboration across
various boundaries

Willingness to tackle and solve grand
challenges together

SMEAR I station 21 LN i i
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https://www.atm.helsinki.fi/peex



https://www.helsinki.fi/en/inar-institute-for-atmospheric-and-earth-system-research
https://www.atm.helsinki.fi/peex
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World is getting warmer: continuous rise in global average
temperature and atmospheric CO, concentration

Average temperature anomaly, Global

Global average land-sea temperature anomaly relative to the 1961-1990 average temperature in degrees celsius
(°C). The red line represents the median average temperature change, and grey lines represent the upper and
lower 95% confidence intervals.
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Source: Hadley Centre (HadCRUT4) OurWorldIinData.org/co2-and-other-greenhouse-gas-emissions « CC BY

Global CO2 atmospheric concentration

Global mean annual concentration of carbon dioxide (CO,) measured in parts per million (ppm).
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Source: NOAA/ESRL (2018) OurWorldinData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY



Changes in GHG alter the near-surface temperature & sea level

The world has been getting warmer Forecast change in sea level

By 2100 under a medium-low emissions scenario

Annual mean land temperature above or below average (°C)
1.5
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0.0

-0.5

-1.0
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o amm—— i
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Note: Average is calculated from 1951-1980 land surface temperature data

Source: University of California Berkeley ARE Source: IPCC B[B]C]



Fate of anthropogenic CO, emissions (2008-2017)

Not all
emissions
stay in the
atmosphere!

Budget Imbalance: 5%
GLOBAL CARBON
(the difference between estimated sources & sinks) 1.9 GtCO,/yr PROJECT

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/

Paris Agreement signed in 2015

* Goal is to keep the increase in global
average temperature to well below 2°C
above pre-industrial levels and to
pursue efforts to limit the increase to
1.5°C

* The EU wishes to reduce GHG
emissions by at least 40% by 2030
compared to 1990

* Finland has agreed to be carbon neutral
in 2035

-
COP21- CMP11

PARIS 2015

UN CLIMATE CHANGE CONFERENCE

310CT -12 N0V 2021
GLASGOW

GOP26

IN PARTNERSHIP WITH ITALY




How is ICOS data utilised?
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SCIENCE CONFERENCE .

15-17 SEPTEMBER

* |COS organizes a scientific conference every other year, showcasing climate
science and use of ICOS data

e Latest one was held on September 2020 entirely online
 More than 1000 participants, almost 200 presentations during three days
e https://www.youtube.com/watch?v=0wHEFBGLr50



https://www.youtube.com/watch?v=0wHEFBGLr5o

The 2018 summer drought in Europe e ZMEETC e

About Membership Jobs in Sweden Property market Noticeboard Advertise with us f

'There hasn't been a proper rainfall in
weeks': Swedish farmers struggle with

as far north as Arctic  viktoriia zhuhan "*'77, 7
Z

news@thelocal.se

Circle @uziaka

° ngher m0rta|lty Of elderly : — Swedeﬁre rg drought crisis

* Forest fires

Nearly 100 people were forced to 17 July 2018

leave their homes in Sweden, as M5-LUCEST02.00

dozens of forest fires rage across the heatwave 2018

e Crop failures (up to 80%)

y. Source: CNN drought

summer

: SN © 0 0 © 0 b
* Increased pests in forests - eary 00 o AR ~

farming

P o os/to

Share this article

. .
* Biggest algae bloom in the
EUrONEWS. Europe World Business Sport Culture Living Scitech Travel Video = Programmes~ o o o @ e ;
Annica Ehrman, whose family owns 120 cows. Photo: Viktoriia Zhuhan/The Local

.
B a It I C ome > News > World > The record breaking heatwave that is gripping northern Europe
Swedish farmers are struggling to feed their animals and many are even having to

lead cows to early slaughter after an unusually harsh drought caught the country
unprepared.

WORLD

° S h u td owhn Of nuc I ear The record breaking heatwave that is gripping northern

Europe (O comments

reactors e e L

Searchjobs | @ Signin O, Search+ The "
Guardia

Culture Lifestyle More

* Electricity grid failures

Wildlife Energy Pollution

The big heatwave: from Algeria to the
Arctic. But what's the cause?

* Relieve funds for farmers
compensating crop yield loss

2° Numerous locations across northern Europe have witnessed their hottest temperatures over -
il H

the past weeks. Record high temperatures have settled as an unusually prolonged and
broad heatwave is intensifying and triggering drought and wildfires across the region.



Extreme events - Drought 2018

Summer 2018
Heats record-high

11/2018

Scientists from all ICOS fields
meet re data and publications

2019

Spring 2019

9/2020

The analyses were published in a

08/2019

Data processing, First datasets

manuscript drafting

period 1989-2018

Hyltemossa

NEE (gC m-2 d-1)

-400 -

— 2018

2015-2017

-500
0

\ . . . , . .
50 100 150 200 250 300 350
time (doy)

© ICOS Sweden, A. Lindroth

special issue, 20 publications.

11/2019
Second datasets

released, 30 stations, | released, 70 stations

2020

© Phil. Trans. R. Soc. B




Using ICOS data — 2018 Drought studies

* Drought in Europe decreases carbon uptake and crop yields

* Forest carbon sinks decreased, crops were lost, and grasslands
browned down

* Joint research effort of over 200 top scientists

* Results published in The Philosophical Transactions B: ‘Impacts of the
2018 severe drought and heatwave in Europe: from site to continental
scale’ https://royalsocietypublishing.org/toc/rstb/375/1810



https://royalsocietypublishing.org/toc/rstb/375/1810

Using ICOS data to
detect COVID effects

on emissions

|COS Data shows reduction in
urban CO, emissions due to
COVID-19 lockdown across Europe

(1/2)

CO, flux diurnal cycles from February 5th

to May 6th 2020

CO; flux [ umolm"zs'1]
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Using ICOS data to
detect COVID effects

onh emissions

|COS Data shows reduction in
urban CO, emissions due to
COVID-19 lockdown across
Europe (2/2)

CO, flux [ umolm 2s™]

Average daily CO, flux from February 5th
to May 6th 2020
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ICOS Finland

|ICOS Finland network is maintained by

the University of Helsinki, Finnish
Meteorological Institute and
University of Eastern Finland

The network has in total 13 stations:

4 Atmosphere stations,
4 Ecosystem stations,
5 Associated Ecosystem stations.

These stations provide good
representatives of boreal and
subarctic Eurasian environmentin a
transition zone from marine to
continental climate
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Long-term greenhouse gas concentrations —
Pallas ICOS ATM station in 68°N
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