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INAR - WORLD CLASS

Academician

Markku Kulmala

Director of INAR Institute,

University of Helsinki, Fl

Citation over 40000

H-index >100

ISI No. 1 Citation in Geoscience (2011-2018)
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1990 2018 2026 2035

ISI Highly cited 0 8 15 25
Disciplines covered 2 4+9 19 30
Professors il 40 70 120
educated
@n University of Helsinki researchers rank in\
top 1% for citations in their respective fields
Atmospheric sciences 19 112024
Markku Kulmala Un|VerS|ty Of
Tuukka Petdja HelSInkl
News

Qjﬂlas Worsnop » (primary affiliation: Aerodyne Research)
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Global grand challenges

AlM:
Climate Earthquakes
change TO TACKLE AND
Volcanoes = £ Air quality SOLVE GLOBAL

GRAND CHALLENGES

Energy Fresh water
Biodiversity Ocean with
loss acidification comprehensive
Esiderie Deforestation observation netwcfrk
diseases and data synthesis

Food supplies
Chemicalisation

Demography / Population / Urbanization

KEY QUESTION : Why understanding of Atmosphere —
Earth Surface — Biosphere is important for Climate Change ?
* New feedback mechanism / interactions / processes

« More time to act: Mitigate & Adapt

HELSINGIN YLIOPISTO Institute for
HELSINGFORS UNIVERSITET Atmospheric and Earth
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GLOBAL

CHALLENGES
NEED GLOBAL
MEASURES

il o7

Tools for understanding of Atmosphere — Eath Surface —
Biosphere interaction, feedbacks

 Pan-Eurasian Experiment (PEEX) Program: for understanding the
Atmosphere — Earth Surface — Biosphere in the Arctic — boreal context /
Northern Eurasia / Silk Road Region (2012 ->) www.atm.helsinki.fi/peex

 GlobalSMEAR: (Stations Measuring Earth Surface Atmosphere Relations)
Initiative for Global Earth Observatory for filling the observational gap of
the atmospheric — ecosystem in situ data (2015 - >)
www.atm.helsinki.fi/globalsmear

« Climate University free online courses for universities and everyone who
wants to make the sustainability transition in the society real (2018 - >)
climateuniversity.fi

HELSINGIN YLIOPISTO Institute for
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ATMOSPHERE RELATIONS
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_ Academician
Markku Kulmala

Prof. Tuukka Petdj3,
A Vice-Director INAR,

University of Helsinki, FI - University of Helsinki, FI

Dr. Hanna Lappalainen
PEEX /GlobalSMEAR
Secretary general

INAR

B University of Helsinki, Fl

Dr. Alexander Mahura
PEEX-Modelling-Platform
INAR

University of Helsinki, Fl

Administrative matters Mrs. Alla Borisova
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In Evaluation:

Proposal COST Action PEEX-
EU-NEN-ReN “Pan-Eurasian
EXperiment — Europe — Near

Europe Neighbourhood
countries Earth System
Research Network”

17 countries; 31 partners incl. 9 from
Ukraine; 4 yr; 600 Keu

Coordinated by Univ Helsinki

Based on Science Plans of
PEEX (https://www.atm.helsinki.fi/peex)
ACCC (https://www.acccflagship.fi)

HELSINGIN YLIOPISTO Institute for
HELSINGFORS UNIVERSITET Atmospheric and Earth
UNIVERSITY OF HELSINKI System Research

PAN-EURASIAN
EXPERIMENT
PEEX

SCIENCE PLAN

https://www.atm.helsinki.fi/peex/images/

PEEX Science Plan.pdf
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INAR PEEX PROGRAM WEBSITE

https://www.atm.helsinki.fi/peex

INSTITUTE FOR ATMOSPHERIC AND
EARTH SYSTEM RESEARCH

Latest news

The 5" Interational Forum on Big Data for
Sustainable Development Goals
BRRAFERRAMIZEFICIE
2025596886 M - L5

September 6.8, 2025 Besing, China

| [
CLIMATE SERVI!
SCIENCE AND EDUC,

1618 Apel 3026

Dove  LUNT @imed

The PEEX seminar (hybrid - online/ onsite)

Climate Serv nce will take place on 22 April 2025 during the

4th Atmosphere and Climate Competence

The 5th International Forum on Big Data for The 2nd International Conference on Center (ACCC) Impact Week (22-25 April

Sustainable Development Goals (FBAS “Climate Service - Science and Education” is 2025 at the Sofia Cultural Center in

2025), scheduled to take place in Beijing planned for 16-18 April 2025 at the Odesa
from September 6 to 8, 2025. The event is ... Mechnikov National University (ONU;
hosted by the Chinese Academy of Odesa, Ukraine) in a hybrid format. The

Conference aims

meteorology - atmospheric composition on
multi-scales for the Pan-Eurasian
EXperiment (PEEX) domain for weather, air

quality and climate applications”

HELSINGIN YLIOPISTO Institute for
HELSINGFORS UNIVERSITET Atmospheric and Earth
UNIVERSITY OF HELSINKI System Research

The ClimEd 6th Training on “Mastering
Technologies of Massive Open Online
Courses Development for General Public”
took place in a hybrid mode during 10-14
February 2025. The ClimEd project trainings

are focused on training

PEEX-MP Research & Development
HPC projects at CSC

Gulnur Musralinova  Georgii Nerobelov

The IT Center for Science (CSC, Finland,
https://www.csc.fi) provides opportunities
for initiating and expanding collaboration
between Finnish and international
universities/ organizations in research and

educational projects employing CSC's

22/04/2025 8
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PEEX Newsletters

I N A R PEEX Arctic-Boreal Hub Newsletter Issue #30 - December 2024
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NEWSLETTER

portfolio-items/peex-newsletter-bloqg/

wishes you

Happy Holidays &

* 4 issues per year A APPY NEW YEAR
» a forum to advertise your work, Fgoa™ 2025
activities, etc.
* [For contact: Editor Alla Borisova e S ——
alla.borisova@helsinki.fi -
 \Want to receive our newsletter?

Please, click on subscribe
 https://helsinki.us1l.list-

manage.com/subscribe?u=9193f2d7d1d2

cd44df10dd7d5&id=34b12ce65d

PEEX collaboration: Research training
visit from KazNU to ]NAR

PhD student Gulnur Musi va from the Al-
Farabi Kazakh Na t lU rsity visited
(9.11-19-12-2024, a rt fPEEXact\vlty)
the Institute for Atmospheric and Earth
System Researcl h (INAR), University of
Helsinki (UHEL) and successfully completed
the research training. Read more.

CALL FOR NOMINATIONS the 4th
Sergej Zilitinkevich Memorial Award
The Call was opened on 1 December 2024.
Nomination letters with other accomplishing
documents should be sent to by 28th
February 2025. Read more.

HELSINGIN YLIOPISTO Institute for
HELSINGFORS UNIVERSITET  Atmospheric and Earth
UNIVERSITY OF HELSINKI System Research 22/04/2025
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. Pan-Eurasian Experiment

University / Research Organization
IMMSP - Institute of Mathematical Machines and Systems Problems, NAS
YU - Yarmouk University
KAU - Kyiv Academic University
UoB - University of Belgrad, Faculty of Agriculture Serbia
UHMS - Ukrainian Meteorological and Hydrological Society Ukraine
EULS - Estonian University of Life Sciences, Institute of Forestry and Engineering J=S]glF!
OPNU - Odesa Polytechnic National University Ukraine
ONU - Mechnikov Odessa National University Ukraine
FDU - Fudan University China
DUT - Dalian University of Technology, China

Ukraine
Jordan
Ukraine

AUI - Agricultural University of Iceland Iceland
ITU - Istanbul Technical University, Turkey

KazNU - Al-Faradi Kazakh National University Kazakhstan

NEW PARTNERS
SIGNED PEEX MoU in 2024

(signed 13 Mar 2024

(signed 13 Mar 2024)
(signied 26 Mar 2024)
(signed 5 Apr 2024)

(signed 11 Apr 2024)
(signed 10 May 2024)
(signed 18 Jun 2024)
(signed 18 Jun 2024)
(signed 19 Aug 2024)
(signed 19 Aug 2024)
(signed 19 Aug 2024)
(signed 11 Oct 2024)
(signed 4 Dec 2024)

Sighing MoUs with other interested Partners is in progress

HELSINGIN YLIOPISTO Institute for
HELSINGFORS UNIVERSITET  Atmospheric and Earth
UNIVERSITY OF HELSINKI System Research
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ﬁ\ INAR PEEX RESEARCH

< EGU i Atmospheric Chemistry and Physics

Q ARTICLES & PREPRINTS ~ SUBMISSION POLICIES - PEER REVIEW - EDITORIAL BOARD AWARDS ABOUT - EGU PUBLICATIONS fo:}
V. d

Special issue

Pan-Eurasian Experiment (PEEX) - Part Il

Editor(s): ACP co-editors | Coordinators: Dominick Spracklen and Paul Zieger | Co-organizers: Veli-Matti Kerminen, Martin Heimann
and Tuomas Laurila

» More information » Overview paper

Download citations of all papers
= Bibtex
® EndNote

= Reference Manager

Part Il https://acp.copernicus.org/articles/special _issuell103.html

Part I: https://acp.copernicus.org/articles/special_issue395.html

HELSINGIN YLIOPISTO Institute for
HELSINGFORS UNIVERSITET Atmospheric and Earth
UNIVERSITY OF HELSINKI System Research



https://acp.copernicus.org/articles/special_issue395.html
https://acp.copernicus.org/articles/special_issue1103.html

INAR PEEX RESEARCH

INSTI'I'UTE FOR ATMOSPHERIC AND

Submit a Manuscript to the Journal
Big Earth Data

For a Special Issue on m\l
High-quality environmental information and analysis for the Arctic boreal
region and High Mountain Asia’

Manuscript deadline
28 February 2023

Special Issue Editor(s)

Hanna Lappalainen, University of Helsinki, Finland

nanna.k.lappalainen@helsink.f

Yubao Qiu, International Research Center of Big Data for Sustainable Development Goals (CBAS), China

qiuyb@cbas.ac.cn

Any-Maija Sundsrom, Finnish Meteorological Institute, Finland

anu-maija.sundstrom@fmi.fi

Lanhai Li. Xinjiang Institute of Ecology and Geography. Chinese Academy of Sciences

Ih@ms.xjb.ac.cn

Veli-Matti Kerminen, University of Helsinki, Finland

veli-matti kerminen@helsinki.f

Xiao Cheng Sun Yat-sen University, China

chengxisoS@mail sysu.edu.cn
HELSINGIN YLIOPISTO Institute for

HELSINGFORS UNIVERSITET  Atmospheric and Earth
UNIVERSITY OF HELSINKI  System Research
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. PEEX: TOWARDS SYSTEM
% INAR UNDERSTANDING OF THE ARCTIC-

INSTI'I'UTEFORATMOSPI-IERICAND BOREAL REGIONS
Research approach from process studies towards

understanding & quantification of feedbacks
« system specific topics are
basically related to process
understanding
* Individual process

CLIMATE CHANGE
understanding  enables to “W—*cw—r CLOUD FORMATION
guantification of

AEROSOL FORMATION

biogeochemical cycles — asos, m rganics

« via biogeochemical cycles # T
the energy and matter flows
linked to a wider system Y gl ag h
context enabling us to ;—) &?—) (_T_)
analyze the feed baCk l Nltrogen rgl Carbon I Sulfur l Water
phenomena 2

- feedbacks are essential f.."'&‘é','f:s‘?ﬁ;‘n \ /
components towards Ecosystem processes & Antropogenic actl‘fl‘es
(climate) system | 1

understanding



INAR FEEDBACK LOOP RELEVANT TO ARCTIC-

% NS oG T 0 BOREAL REGIONS: COBACC
(COntlnentaI Biosphere- Aerosol Cloud -Climate)

—— | CDNC . <—

« two major overlapping ¥ N
feedback loops. The focal > Temperature CoN
points of these two loops are [ \ e +T
ambient temperature and plant <o. > ?"’*’? ‘*“"-fﬂﬁ' .
gross primary production L ! R !

( GP P) . ~» GPP CS, AL, Va
 The loops are closely tied with " Difuse mnion ¢+

aerosol-cloud interactions and
with the atmospheric carbon

BVOC=biogenic volatile organic compounds

- SOA=secondary organic aerosol
SI n k, an d both te n d to aCt CS=the condensation sink
A,=total aerosol surface area
T V,oi=total aerosol volume
toward SuppreSSIng g |Oba| CTCTN:cIoud condensation nuclei
; CDNC-=cloud droplet number concentration
Warm I n g GPP=Gross Primary Productivity

Kulmala et al. 2014, Paasonen et al. 2013,
PEEX Science Plan
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Aimos. Chem_ Phys., 22, 44134463, 2022 Atmospheric
it kol e 0.51 84l acp-22-4413-2022 Chemistry
© Authoris) 2022. This wark is distributed under h

the Creative Commans Afiribution 4.0 License. and Physics

Overview: Recent advances in the understanding of the
northern Eurasian environments and of the urban air
quality in China - a Pan-Eurasian Experiment (PEEX)

programme perspective

Hanma K. Lappatainen'*, Toskka Petif’, mvm-.? Juuni Raisimen’ | Alexamder Baklaney,
Serpey Chalor®, nse Esa™ !, Ekatering Kaboral, mﬁu-»wm' Dhnitry Pednyabin®,
Jukka I‘bm » Miinrat 0, Andra™ 47, Mikhail Arshine® '+ Kija Asmi”, Tiankei Hai",

#, Boris Belan®, Foder !, Baris Michad Boy ', Jaama Bick'?,
lﬁ-umg’ wuu-m‘ Jmlhpﬁsw'-" ngo-n,m" mmm“,
Masrtin Forsins', Martis llhﬁll"\ Sirkhau Julols'?, Viadimic Kosavalav'7, lgor M--mm"
Pavel u.-n.um‘ , Kajar Kister', Flena |apshina™, Auna Lintunea ', Alexander Mabuea',
o’ . Tram M s, § na,
ﬁlqlnvy Maznn' | Cuti Med ' Kugene T3 Vietnrla Mides',

Stamlstay Mysheakay?, Dmitry Orbov!, Ju-.luiuhuu.z‘ Raberta Pirassial®, hga W

Jount Pulliainen”, Klmmo Ratlainen”, 'hnu%mz’ vw.m" Andrey Skormdkhd ™,
Andreas Stobl™, Elli Sshenen!, Erik 5. Themsen™, Marina Tsidilina™, Veli-Pekka Tynkkynea™,
Pesteri Untila', Aki Virkkula®, Nadezhda Veropay™, Tobias Wolf®, Sayaka Yosunaka™, Jishua Zhang®,
Yuban Qiu®, Afjun Ding™, llnadang Guo™, Valery Bondur™, Nikolay Kusimoy®,

Serge] Zilitinkevich' > ¥, Yoli-Matti Kermines', and Markkn Kulmala' "%

2 m temperature

Precipitation

PEEX RESEARCH
OVERVIEW 2015-2020

December January- February Jtme July August

Bl T et
¥ .
{ o

’%
-45 -35 -25 -15 -5 5 15 25 35 45

Figure 9. Changes in 2 m temperature (°C, upper panels) and precipitation (%, lower panels) during the 21st century. Present-day climatology
is averaged over the years 1981-2010 and end-of-century climatology over 2070-2099. Winter (left) and summer (right) are shown separately.
Dotted areas indicate high variability in the model ensemble (for temperature: standard deviation of 21st century change exceeds 1 °C; for
precipitation: standard deviation of 21st century change exceeds 100 % or present-day precipitation). The model results are from IPCC ARS,
based on 42 individual models in CMIPS5 experiments under the RCP4.5 scenario.

Prof. Risto Makkonen, FMI team
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GLOBAL
CHALLENGES
NEED GLOBAL

MEASURES

V|5|on Global observation network
THERE IS A NEED FOR ADVANCED IN SITU STATIONS IN

M. Kulmala: Nature Comment,
Nature 553, 21-23 4 Jan 2018)

The answer is a global Earth observatory —

1,000 or more well-equipped ground stations

around the world that track environments

and key ecosystems fully and continuously

e Researchers could find new mechanisms
and feedback loops in this coherent data
set

e Policymakers could test policies and their
impacts

* Companies could develop environmental
services

An plants and the atmosphere at a station in Finland.

“Build a global
Earth observatory °©

Markku Kulmala calls for continuous, comprehensive
monitoring of interactions between the planet’s
surface and atmosphere.
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' Iagshlp station SMEE '

> ‘v\
N 61° 50.845', E 24° 17.686', altitude 180 m aisuhs

The SMEAR Il (Station for Measuring Ecosystem — Atmosphere Relations) in Hyytial3, Finland, represents the
most advanced station of the SMEAR concept. SMEAR Il station is carrying out measurements 24/7 on 1200
parameters on different ecosystems: boreal forest, wetland and lakes.

SMEAR I is contributing to saveral global Earth Obsarvation systems and networks such as WMO GAW, GEO-GEOSS,
Fluxiet, AERONET and SoiRad-Net, and to the European Research Infrastructures such as ICOS, ACTRIS, ﬂas_gvand

*WMO GAW Warld Metoorological Organization - The Global Atmosphere Watch |, The intergovernmental Group on Earth Observations (GEO)
« a Global Earth Observation System of Systems [GEOSS), ICOS (ntegrated Carbon Observation System), ACTRIS |Aaroscls, Clouds, and Trace

pases Research Infrastructure), Mtlvhmmlwhwusmmmw CLTER [nkegrated Eurcpean Long term
Ecosystem)




5 INAR STATIONS MEASURING EARTH SURFACE-
%‘ JNAR ATMOSPHERE RELATIONS (SMEAR)
Research infrastructure -

B EARTH DATA proof of concept for meeting the UN SDGs

2021, VOL. 5, NO. 3, 277-305
hitps://doi.org/10.1080/20064471.2021.1936943

Atmospheric and ecosystem big data providing key contributions in $ A5 s
reaching United Nations’ Sustainable Development Goals o7 CHALLENGES

NEED GLOBAL
MEASURES

Markku Kulmala (*) 8.0 .¢.d.&.1 Anna Lintunen@ 9, llona Ylivinkka® , Janne Mukkala? , Rosa

Rantanen?, Joni Kujansuu@ 2 c I Tuukka Petgja () @0 .C.¢ and Hanna K. Lappalainen@ € |~
h

THE POTENTIAL OF SMEAR CONCEPT:
GLOBAL COMPREHENSIVE FEEDBACK ANALYSIS

DEVELOPMENT

é%

Clouds CARBON SINK PLUS

aef°=°é‘;ffe°ts * VOCs, Aerosols, clouds, precipitation
+ 0

SUSTAINABLE ﬂ

* Max 1.8 x carbon sink (Hyytidla / SMEAR Il results)
* Uncertainties

=> observations / models Arctic-Boreal PEEX area
"0 Diffuse radiation Eastern Asian PEEX area

B Global Radiation
=1.5%

Volatile organic
compounds

+6%

Amazonas
Sahara + EMME region
Africa

20 largest
metropolitan areas

Photosynthesis
Carbon sink
co

+10ppm/8%

00000

Kulmala et al., 2014, BER

22/04/2025 20




cM QQC‘ DEGjects

“PEEX-MP research and
development for seamless/online
integrated meteorology-chemistry-
aerosols feedbacks & interactions

::ﬁ;s;; 2 = _— =" inweather, climate & atmospheric
' | composition multi-scale modelling”
(2018 ..... 2027)

https://www.atm.helsinki.fi/peex/index.php/enviro-peex next/

https://www.atm.helsinki.fi/peex/index.php/enviro-peex plus/

https://www.atm.helsinki.fi/peex/index.php/peex-mp-europa3/

https://www.atm.helsinki.fi/peex/index.php/mp-at-csc

Objectives:

» to analyze importance of meteorology-
chemistry-aerosols interactions &
feedbacks;
to provide a way for development of
efficient techniques for online coupling

o ﬂ:x‘lfo'@
- of NWP and ACT via process-oriented

. i

gskm 1oa5km 2550km >s0lm parameterizations and feedback

Box-Model LES Meso- Climate

Local Urban Sub-regional Regional Hemispheric  Global a.l g 0 r | th mS .


https://www.atm.helsinki.fi/peex/index.php/enviro-peex_next/
https://www.atm.helsinki.fi/peex/index.php/enviro-peex_plus/
https://www.atm.helsinki.fi/peex/index.php/peex-mp-europa3/
https://www.atm.helsinki.fi/peex/index.php/portfolio-items/mp-at-csc
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EU Erasmus+ Programme

Virtual Exchanges projects in 2023-2027

CLUVEX

CLimate University for Virtual EXchanges
—CLUVEX-

EU Programme Erasmus+

" 5
'UNIVERSITY OF HELSINKI 2y T5ed Tz

(%) CLUVEX
(&%)

-:”:‘;:‘.',:'1,‘ S Q€ sz
to engage students with climate com

. \“\ﬁi“‘\‘if‘.f“‘ DlORIM m : UNIVEM’@NA(R{)N ﬂaggll(:,:::;;i
Jna Europa - Virtual fxchanges for Sustainability

EU Programme Erasmus+

- ik l
petences and green agenda together

with interdisciplinary, green and soft skills
to educate 500 students in 1 Virtual Exchange (VE) Week (2x5 VE Weeks

In total)

to educate altogether 5000 students
period

as Climate Messengers in 3 years

These projects are coordinated by INAR, University of Helsinki

For contact: Dr. Hanna K. Lappalainen (hanna.k.lappalainen@helsinki.fi)
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ANNOUNCEMENT: VIRTUAL EXCHANGE WEEK (VE Week) FOR STUDENTS

CLUVEX VIRTUAL EXCHANGE (1 ECTS)
12—16 May 2025

E U E r aS m u S + P r O g r am m e Climate University for Virtual Exchanges (CLUVEX) is an international

multidisciplinary online course, CLUVEX introduces and discusses
the latest scientific knowledge on climate change from

. . .
VI rt u al EXC h an e S r‘o e CtS I n multidisciplinary perspectives: natural sciences, social sciences and
the arts,
2 O 2 3 2 O 2 7 The virtual exchange [VE) is a great opportunity to experiment
B interacting in an international environment - especially if you have considered

applying for a traditional student exchange. Participating in the VE Week does not
require an advanced knowledge base in natural sciences. More important is to be

interested in climate change-related issues and workshopping in an international
team. The VE Week is open to students of all fields coming from Europe and

Call open for VE Week May 2025

During the virtual exchange, you will work in small international groups of like-
minded students (up to 10 students + 1 moderator). A central part of the exchange
is a Climate Horizen exercise, framed by interdisciplinary and intercultural
discussions on climate change. You will wark online on the exercise individually
and inyour groups. CLUVEX welcomes students from learning institutions in the

https://lwww.atm.helsinki.fi/cluvex/wp- Europe and Neighbourhood East counties.
content/uploads/2025/03/announcement__ WHEN: 121 My 2025 LANGUAGE: gl

from 14:00 to 17:00 (EET, Helsinki time] COST: na fee

Spring-2025 2nd_VEWeek-for-students- COMPLETION METHOD: nln pariGsstnn  heae ok /cos

each day (3h per day) and a final report,
l p d f AWARD: 1 ECTS eredit issued by the University of

CONTACT INFORMATION:

Helsinki & Climate Messenger Certificate issued by

1 |ect,
the CLUVEX project University of Helsinki, Einland:

alexander.mahuralathelsinki.fi

[ulia.karhumaalat helsinki.fi
University of Copenhagen, Denmark:

maher.sahyoun{atinbl,ku,dk

Odessa National University, Ukraine [UA):
REGISTRATION DEADLINE: 1 May 2025 valertya,ovcharuk(at)gmail.com

VE WEEK: course code ATM338 at the University 1,00 shoyehanko National University of Kyiv, Us:
. f;:;'x:] APPLY: B5c, Msc, PhD, PostDoc olfa.s.meteolatlgmal.com
HELSINGIN YLIOPISTO Institute for O CAN APPLY 35, 55, 0, YerevanSate Uniersity, Areni

HELSINGFORS UNIVERSITET  Atmospheric and Earth MAX CAPACITY: up to 500 students sbrotanistien
UNIVERSITY OF HELSINKI System Research commir a4

Register here:
https:/felomake. helsinkififlomakkeet/133870/10
make.html

Vi W, S} —
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For contact: Dr. Laura Riuttanen (laura.riuttanen@helsinki.fi)
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Gap analysis of the existing Arctic Science Co-Operations (AASCO)
HSH Prince Albert Il of Monaco visited Varrio Research Station (SMEAR ) on 6 June 2023

L
Pallas ®SMEARI

Varrio

SMEAR I 'SMPEA.R W
Hyytials @ b+ i i ,

o sl In figure in front, from left; Olivier Wenden, Hanna Lappalainen, Mikko
Ut ® Halaiogs Sipila, HSH Prince Albert, Erkki Parkkinen, Bernard Fautrier together

with station staff, Riikka Karppinen and Jaana Back.
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o ) () unitar L S10S

INSTITUTE FOR ATMOSPHERIC AND SUSTAINING ARCTIC \14 ,y gggi%?g‘{-?grLCAL UArCtIC

st SVALBARD ENTEGRATED ARCTIC
OBSERVING NETWORKS Thematic Networks J 'd Re

EARTH OBSERVING SYSTEM
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The Arena for the Gap Analysis of Existing Arctic Science Co-
Operations (AASCO)
White Paper
Summary of the AASCO event on February 4-5, 2025 in Monaco

https://www.atm.helsinki.fi/peex/wp-content/uploads/2025/03/AASCO_White_Paper_published260325.pdf
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