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Global grand challenges

AlM:
Climate Earthquakes
change TO TACKLE AND
Volcanoes ' Air quality SOLVE GLOBAL
Energy Fresh water GRAND CHALLENGES
Biodiversity Ocean with
loss acidification comprehensive
Epidemic Deforestation observation netwc?rk
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



GLOBAL
CHALLENGES

NEED GLOBAL
MEASURES

TOOLS for understanding of Atmosphere — Earth 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 ->)

 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 - >

HELSINGIN YLIOPISTO Institute for
HELSINGFORS UNIVERSITET  Atmospheric and Earth
UNIVERSITY OF HELSINKI System Research Presentation Name / Firstname Lastname 12/04/2024 3



| .
& INSTITUTE FOR ATMOSPHERIC AND g k N
' ART! RFACE - = ¢ CHALLENGES
Y NEED GLOBAL
B ___;;fv: 1258 ~ull MEASURES

PEEX Program
GlobalSMEAR Initiative

Markku Kulmala

Director of INAR Institute,
University of Helsinki, Fl
Citation over 40000
H-index >100

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

Prof. Tuukka Petaja,
INAR, Univ.Helisinki

Prof. Alexander
Baklanov
Univ.Copengagen

— Professor

Sergej Zilitinkevich (1936-2021)
Finnish Meteorological Institute
EU/ERC-Advanced, Russian-
Mega +
other major grants

Dr. Alexander Mahura,
INAR, Univ.Helisinki
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RECENT NEWS / ACTIVITIES

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

Latest news

e i i i i i o S 0 A MM A SummerSChOOl
Cortficate of Membership _ Application of Al/ML techniques
s { in Atmospheric Science

Ryt hadved Saban iy
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announce the summer schoo

Arctic-Boreal

Hocex

NEWSLETTER

wishes you
Happy Holidays &

HAPPY NEW YEAR

UArctic news
Future-Earth news

CLUVEX at ACCC-FASN Conference
During 21-22 \lovember 2023 the
At

ACCC-FASN
Science Conference

21-22 Nov 2023

plscem Kuopio, Finland. The Erasmus+
CLUVEX pro,ectwas promoted at the

Conference as overview or.l and poster
presentations. R

Kuopio, Finland

Sergej Zilitinkevich Memorial Award
2024

Call open: Sergej Zilitinkevich Memorial
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e 4 issues per year
. a forum to advertise your RO e
activities etc. o
e [For contact:
Editor Alla Borisova
Alla.borisova@helsinki.fi
 Want to receive our
newsletter? Please subscribe
https://helsinki.us11.list-
manage.com/subscribe?u=9193f
2d7d1d2cd44df10dd7d5&id=34b
12ce6b5d
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HAPPY NEW YEAR

CLUVEXp ojectw. pomot ed at the
Col f nce soveme\ ral and poster
pre tt ad more

Sergej Zilitinkevich Memorial Award
2024

Call open: Sergej Zilitinkevich Memorial
Award Nominations are accepted 01
December 2023 - 29 February 2024. Read
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NEWSLETTER

=lcome to the PEEX Arcti
e-newsletter,

Thank you for joining us!
Email Address

Name

Institute

1s (GDPR)

ime by clicking e

et |-
NEWSLETTER :

PEEX Arctic-Boreal Hub Newsletter

In this issue:

UAre
Future-Earth news

The 2022 International Forum on Big
Data for SDGs

The International Forum on Big Data for
Sustainable Development Goals (FBAS 2022),
‘one of the featured activities of CBAS, was
held on 6-8 September 2022 in Beijing (a5 well
a5 online) and provided 2 global platform for
the SDGs addressed by innovative data
technologies and science. The 6th DBAR
conference was also held along with
FBAS2022 on 7-9 September 2022 Acad. M.
Kulmala, PEEX Program, co~chair of FBAS
2022 Scientific Committee, gave a keynote
speech. Rezd more
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Please prov »dh your email address to recei

PEEX PROGRAM
COMMUNICATION

i () UArctic]

al Hub Co
PEEX news and our quarterly

mmunity!

27 j0u provice on Tl frm 10 5end Jou Newslemers

@ Pan-Eurasian Experiment

PEEX Blog

PEEX Blog brings you news from our international unity at PEEX and UArctic Boreal-Hub Network

PEEX HOMEPAGE CONTACT US

PEEX HQ News

MODEST International Doctoral School in Armenia PEEXBLOG

The PEEX Blog brings you news and activity overviews from
our international community at PEEX and UArctic Boreal-

International Doctoral School
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« YSU - Yerevan State University Welcome

« ChNU - Chernivtsi National University new Partners
« BTNAU - Bila Tserkva National Agrarian University i "
 KNUBA - Kyiv National University of Building and Architecture Slgned &In

« UT - University of Tartu signing stage
LU - Latvia University

* UIT - The Arctic University of Tromso the PEEX

* KAU - Kyiv Academic University MoU

* YU - Yarmouk University i

« UCPH - University of Copenhagen (Semmar

« KazNU - Al-Farabi Kazakh National University 11.Apr.24)

« UHMS - Ukrainian Hydrological and Meteorological Society
 IMMSP - Institute of Mathematical Machines and Systems Problems
« UoB — University of Belgrade

HELSINGIN YLIOPISTO Institute for

HELSINGFORS UNIVERSITET  Atmospheric and Earth
UNIVERSITY OF HELSINKI  System Research
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< EGU i Atmospheric Chemistry and Physics

{n} ARTICLES & PREPRINTS - SUBMISSION POLICIES - PEER REVIEW - EDITORIAL BOARD AWARDS ABOUT - EGU PUBLICATIONS <]

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

HELSINGIN YLIOPISTO Institute tor
HELSINGFORS UNIVERSITET  Atmospheric and Earth
UNIVERSITY OF HELSINKI  System Research
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Submit a Manuscript to the Journal
Big Earth Data

For a Special Issue on m\\
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

nannak.lappalzinen@helzink.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

SNuU-Malj3.sunastn _"\ frni.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@nelsink.f

Xiao Cheng, Sun Yat-sen University, China
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% INAR UNDERSTANDING OF THE ARCTIC-

INSTITUTE FOR ATMOSPHERIC AND

mmeemEEE BOREAL REGIONS

Research approach from process studies towards
understanding & quantification of feedbacks

« system specific topics are

baSicaIIy related to process chm—)— CLOUD FORMATION

understandin g AEROSOL{ORMATION
« individual process understanding

H2504, amines, organics

5
‘\ ,<4—(_OH, 03, NO3, sCI

enables to guantification of
biogeochemical cycles Sﬁglﬁ)
 via biogeochemical cycles the / / 4 )

/
| Nitrogen 1 Carbon * 1 Sulfur * | Water *
orgN ol

energy and matter flows linked to t\% N /\';\ R

a wider system context enabling N-depositon
Ecosystem processes & Antropogenic actiyities
us to analyze the feedback A
phenomena <atet”
« feedbacks are essential
components towards  (climate)

system understanding



INAR * FEEDBACK LOOP RELEVANT TO
% JINFAR  ARCTIC-BOREAL  REGIONS: COBACC

(COntinental Biosphere-Aerosol-Cloud-
. FEEDBACK LOOP" Mo .

major overlapping feedback o T LN "‘**+\
loops. The focal points of these 5 temperature o ceN
two loops are ambient | \ __ 4
temperature and plant gross co. :‘-—-+ BVOC —+->% % SOAs —-=::
primary production (GPP). The [ C e \
loops are closely tied with | cee cS, A, Vs
aerosol-cloud interactions and N, ___ Diffuse radiation __+
with the atmospheric carbon T
sink, and both tend to act
toward suppressing global Soncectaniay 'g;A,caSrosol
warming (Kulmala et al. 2014, t;h; ; s ;
Paasonen et al. 2013, PEEX

GPPG yP oduc tity

Science Plan)
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Almmos. Chem. Phys., 22, 44134459, 2022 ,&.,[mn:;ppp_.r”';
Fiiips Jidod orgH 0U51 Bdiacp-22-441 32022 Chemistry
S Authon]a) 2022 This work i disirisubed undear T
the Creative Commons Afiribution 4.0 License. and Physics

e

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. Lappalainen'-", Tuskka Petiza’, Timo Vilma', Jouni Biisinen’, Alexander Baklaney',
Serpey Chalis”, Ipsr Esan™*, Ekatering Eabova', Matti Leppiicants’, Dmitry Peadnyakin®,
Jukks Pampanen’, Meinrst O, Andoee™ 4 Mikhail Arshine®, Kija Asmi’, Tianhei Hai'",

Tper Kashisschmikoy®, Boris Belan®, Fedoricns Bianchi' |, Boris Riskaborn'', Michacl Boy ', Jaana Rick ",
Him Chemg’, Natadia Chisharova®, Jossthan Duplissy' , Kpor Dyokares' ', Konstantinos KleMherisdis'*,
Martin Forsins'®, Martin Heimasn ', Sickko Jobola', Visdinsie Kosovalov'”, Tpor Kosovaley '™,
Pavel Kanstantimos™-"", Kajar Kister"”, Fhena Lapshina™, Anna Lintunen'-"?, Alexander Mahura',
Ristn Makkemen”, Svetlana Malkhazova', Ivan Mamnarella”, Stefane Mamemola”'77,
Stcphany Hucnrstra Mazen', Cutl Meinander”, Kugene Vikhaiboy™ ™M Victoria Miles",
Stanislay Myshemkan | Dmitry Ordov?, Jean-Danied Paris™, Raberia Pirazeinl”, (dpa Popavicheya™,
Jouni Pullisginen”, Kimmn Rautiainen”, Torsten Sachs” ., Visdindr Shevebenko™, Andrey Skorkhad ™,
Andreas Stohl™, Flli Sahenen', Erik 5. Thamson®', Marina Tsidilina ™. Veli- Pekka Tynkkynen™,
Petteri Usdila', Aki Virkkula®, Nadezhda Vernpay ™, Tobias Wolf®, Sayaka Yasumaka ™, Jioshua Zhang*,
Yubao Qiu™, Aijun Ding ", lluadong Guo™, Valery Bondur™, Nikolay Kasimov®,

Sergej Zilitinkevich! =" ¥ Veli. Matti Kerminen', and Markku Kulmala ! %%
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Prof. Risto Makkonen Finnish Meteorological Inst. team

December- January-February

June July-August

2 m temperature

Precipitation

' _P%
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 CMIPS experiments under the RCP4.5 scenario.
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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 enclosure for measuring station in Finland.

Build a global
Earth observatory ¢

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

xchange between plants and the atmosphere ata




most advanced station of the SMEAR concept. SMEAR Ilstauonucany-ngommeaﬂiémntszdﬂmxzoo
parameters on different ecosystems: boreal forest, wetland and lakes

SMEAR I is contributing to several global Earth Observation systems and networks such as WMO GAW, GEO-GEOSS,
, AERONET and SolRad-Net, and to the Europaan Research Infrastructures such as 1005, ACTRIS, An: Eﬁand

Instruments on

™ AR AAAAAAA A

* WMO GAW Warld Meteorological Organization - The Glcbal Atmosphere Watch , The intergovernmental Group on Earth Observations (GED)
- 2 Global Earth Observation System of Systems (GEOSS), ICOS (ntegrated Carbon Observation System), ACTRIS [Aeroscls, Clouds, and Trace
mmm-l,wm;}'lmmlwhwmmwmm mﬂ.:&,"ﬂlw European Long term
Ecosystem)
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“PEEX-MP research and
development for online coupled
integrated meteorology-chemistry-
aerosols feedbacks & interactions
In weather, climate & atmospheric
;omposition multi-scale modelling”

(2018-2020, 202102023, 2024-)

www.atm.helsinki.fi/peex/index.php/enviro

Objectives:

» to analyze importance of meteorology-
chemistry-aerosols interactions &
feedbacks;

» to provide a way for development of

w_— efficient techniques for on-line coupling of
,///Enviro@\ q o o p g
) NWP and ACT via process-oriented
e parameterizations and feedback algorithms.
<0.1 km 0.1-1 km 1-3 km 3-5km 10-15km 25-50km >50km =~ NS
Box-Model LES Meso- Climate

Local Urban Sub-regional Regional Hemispheric  Global
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CLimate University for Virtual EXchanges
—CLUVEX-

(&) cLuvex

EDUCATION

European Union Erasmus+ Programme
Virtual Exchange(s) projects in 2023-2027

‘ o ‘tw? ,ﬁ w UNIVERSITE
. R EL T UDACHLIN ey UNIVERSITY OF NAIROBI :L"w, ’;DE KINSHASA

'UNIVERSITY OF HELSINKI

‘02 Europa - Virtual Lxchanges for Sustainability

EU Programme Erasmus+

* to engage students with climate competences 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 as Climate

Messengers in 3 years

* Projects coordinated by INAR, Unversity of Helsinki
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. Pan-Eurasian Experiment

For contact Dr. Laura.riuttanen@helsinki.fi
| \,R\‘.‘

CLIMATE.NOW SUSTAINABLE.NOW CIRCULAR.NOW

L . e e

CC-BY-SA : > '® > - |

. % ) 1\ @ |

- & g) AL

www.climateuniversity.fi b S, , M &
. | BN

LEADERSHIP FOR SYSTEMSCHANGE.NOW STATISTICAL TOOLS
SUSTAINABLE CHANGE

CLIMATE
UNIVERSITY

CLIMATECOMMS.NOW SOLUTIONS.NOW LUKIOLAISEN ILMASTO.NYT
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Gap analysis of the existing Arctic Science Co-Operations (AASCO)
HSH Prince Albert || of Monaco visited Varrio Research Station (SMEAR ) on 6 June 2023

¥ Pallas ®SMEARI

Varrio

SMEAR II 'SMEA.R Y
Hyytiala @ Fs D i ol 2+

@ SMEARI In figure in front, from left; Olivier Wenden, Hanna Lappalainen, Mikko
uts Helsinki Sipilda, HSH Prince Albert, Erkki Parkkinen, Bernard Fautrier together

with station staff, Riikka Karppinen and Jaana Back.

i S10S

SVALBARD BNTEGRATED ARCTIC
. United Nations Institute
Thematic Networks for Training and Research EARTH OBSERVING SYSTEM

INAR

'L‘- y .%'V o
Q& METEOROLOGICAL UA
INSTITUTE FOR ATMOSPHERIC AND _ SUSTAINING ARCTIC &1 rctic
OBSERVING NETWORKS A/"QL ORGAN|ZATION
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