INAR

INSTITUTE FOR ATMOSPHERIC AND
EARTH SYSTEM RESEARCH

PAN-EURASIAN EXPERIMENT (PEEX)
— OVERVIEW ON THE RECENT SCIENTIFIC RESULTS

H.K. LAPPALAINEN?'23, V-M. KERMINEN?, N.ALTIMIRY A. MAHURA?, , E. EZHOVAL, T.VIHMA?, P.
UOTILAL, S. CHALOV4, P. KONSTANTINOV4, M. ARSHINOV?®, Y. QIUS, I. EZAU’, L KUKKONENS, V.
MELNIKOV®, A. DINGS, A. BAKLANOV?, N. KASIMOV5, H. GUOS, V. BONDUR?°, T.PETAJAL3, S,

ZILITINKEVICHY2312 ' M, KULMALA'3 & PEEX Teams
D Institute for Atmospheric and Earth System Research (INAR)/ Faculty of Science, Physics, University of Helsinki (UHEL),
Helsinki, Finland.2Finnish Meteorological Institute (FMI), Helsinki, Finland 3 University of Tyumen, Russia ¥ Moscow State
University (MSU), Moscow, Russia ® Institute of Atmospheric Optics, Tomsk 634055, Russia © Institute of Remote Sensing
and Digital Earth, Chinese Academy of Sciences, Beijing 100101, China ? Nansen Environmental and Remote Sensing
Center, NERSC, Norway 8) University of Helsinki, Finland 9Institute for Climate and Global Change, Research & School of
Atmospheric Sciences, Nanjing University, 210023 Nanijing, China 1 World Meteorological Organization, 1211 Genéve,
Switzerland 1) AEROCOSMOS Research Institute for Aerospace Monitoring, Moscow, Russia
12) Dept. of Radiophysics, Nizhny Novgorod State University, Russia

EGU Online Chat PEEX session
Vienna 08.May.2020

. . Pan-Eurasian Experiment




. . Pan-Eurasian Experiment i GLOBAL
CHALLENGES

NEED GLOBAL
MEASURES

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

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 Realtions)
Initiative for Global Earth Observatory for filling the observational gap of
the atmospheric — ecosystem in situ data (2015 - >
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e RESEARCH OUTPUT
ACP-PEEX

54 papers In a final form have been published by Aug 20109.

& |NAR FOR EXAMPLE

focl of the results has been on the role of boreal forest and their
BVOC emissions and subsequent aerosol formation processes.
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PEEX COLLABORATION WITH
RUSSIA: FOCUS ON ARCTIC

BOREAL REGION
« CHINA: FOCUS ON SILK ROAD

REAGION

Corridors of the Silk Road Economic Belt
— Northern = Central == Southern

. == Boreal forest zone
»» Continuous permafrost
Discontinuous permafrost

(. There are g
this citg
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« Medical-geographical analysis of distribution of natural focal
diseases in Yamalo-Nenets Autonomous Okrug accounting for
climate change with Prof. Svetlana Malkhazova group, Moscow
State University

 Permaforst analysis & Mechanisms, pathways and patchiness
of the Arctic ecosystem responses and adaptation to changing
climate (CLIMECO) in collaboration with Academician Viadimir
Melnikov group, University of Tyumen

« Land — atmosphere feedback loops over Northern Eurasia in
collaboration with Prof. Boris Belan and Dr. Michael Arshinov
V.E. Zuev Institute of Atmospheric Optics

* GHG fluxes at the Mukhrino Field Station West Siberia, Profs.
Elena Lapshina, Yugra State University (West Siberia)
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EZHOVA et al. Potential Links between Precipitation and Anthrax
Outbreak in the North-West Siberia. Manuscript under
preparation

200 ¢ T | 0
- ——— Pitlyar
—&8— Nadym R1 i Yangi Yugan
Vaskiny Dachi RS Muzhi
—&— Vaskiny Dachi R5 A 1 27 Salekhard
Vaskiny Dachi R5 B I Nad
| —@— Vaskiny Dachi R5 C 1 de:m
150 I 4 Antipayuta
£ 130 cm Q \';Jforkut; )
- o} (o]
|— ‘ | K B vy
= <L
- =
100 190 cm : 8
I
A | -10 |
50 L— . . I . 12
1995 2000 2005 2010 2015 2006 2008 2010 2012 2014 2016 2018

Year Year

ALT dynamics in Nadym can not be explained by air temperature



a  INA PEEX RUSSIA
‘*‘ A RESEARCH HIGH LIGHTS

EZHOVA et al. Potential Links between Precipitation and Anthrax
Outbreak in the North-West Siberia. Manuscript under preparation
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L FUTURE STEPS

to establish super station for continuous comprehensive
SMEAR type observations

to find out proper feedback loops, to quantify formation and
urban heat island — air pollution — boundary layer dynamics
Interactions and feedbacks (Kulmala EU ERC Grant)

A o -
Clean Conditions % / N

.' _~>» Temperature

o CCN
a
Haze Conditions ’ l \_I_ Lo T
. ., ® g +
i Secondary mass CQ, +>+: BVOC -—+—).. SOA e —<+
Secondary particles l [ Tl ® e
NPE Primary Y ¥
NH, DMA o mary YA s voc “~» GPP CS, A., V..
particles L
i .t \ + Diffuse radiation -t /

Global radiation



]NSTITUTE FOR ATMOSPH ERIC AND

b

 to provide grounds for the sation

INAR PEEX RESEARCH RI — RUSSIA

FUTURE STEPS

» introducing the exisiting observation capacity
« to enchance the collaboration among research communitie
In Russia and outside Russia

upgrading based on
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The Silk Road agenda of the Pan-Eurasian
Experiment (PEEX) program

Hanna K. Lappalainen, Markku Kulmala, Joni Kujansuu, Tuukka Petaja,
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% Lappalainen et al. The Silk Road agenda of the Pan-
N EARTH SYSTEM RESEARCH Eurasian Experiment (PEEX) program,

Big Earth Data, 2:1, 8-35, 2018, doi:
10.1080/20964471.2018.1437704
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* monsoon dynamics

* |land degradation

regions, especially the

Tibetan Plateau -———Hﬁi

interaction between the atmospheric system with changing land
ecosystems / societal systems / aquatic systems
* air quality — climate interactions
e urban air quality: aerosols, gas-to-particle conversions, LVOCS,
urban heat/cool islands, PBL
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peex Large-scale research questions:

What is the future role of Arctic-boreal lakes, wetlands and large river systems, including ~ How will human actions such as land-use changes, energy production, the use of
thermokarst lakes and running waters of all size, in biogeochemical cycles, and how will these natural resources, changes in energy efficiency and the use of renewable energy
changes affect societies (livelihoods, agriculture, forestry, industry)? ~ sources influence further environmental changes in the region?

What is the joint effect of Arctic warming, ocean freshemng pollution load How do the changes in the physical, chemical and biological state of the
and acidification on the Arctic marine ecosystem, primary production and carbon cycle? different ecosystems, and the inland, water and coastal areas affect the
economies and societies in the region, and vice versa?
How will the extent and thickness of the Arctic
sea ice and terrestrial snow cover change? In which ways are populated areas vulnerable to climate
change? How candthew vulnerability be redu%%dve?ld their
How will atmospheric dynamics (synoptic scale ~ Weather and  Arctic Ocean : : Siberian lakes . Climate change adaptive capacities improve at
weather, boundary layer) change in the Arctic-  atmospheric  in the climate  ~rclic marine o4 ee scale Antl’_\ropogtemc and social {;"at”'é" responses can be identified to mitigate an
boreal regions? circulation system ecosystem . “river systems L transformations 323rds adapt to climate change?
; 7 Urban air quality,
What are the key feedbacks between air quality megacirigs an:iy b Hydrological  How will the changing cryospheric
and climate at northern high latitudes and L boundary layer cycle conditions and the consequent changes i
China? characteristics ecosystems feed back to the Arctic
- . . i climate system and weather, including th
What are the critical atmospheric physical and  Atmospheric Carbon risk of natural hazards?
chemical processes with largescale climatg composition and cycle
Miplications 1 9 norhorm cgloxty chemistry . What are the net effects of various
How fast will permafrost thaw proceed, and how . ?q;:gtr],:: y Nitrogen feedback mechanisms on (i) land cover
will it affect ecosystem processes and RISk areas of ¥ Anthropogenlc cycle changes, (ii) photos(,{yntheuc activity, ("?
ecosystem-atmosphere feedbacks, including ~ Permafrost B Boad activities GHG exchange and BVOC emissions (iv
hydrology and greenhouse gas fluxes? thawing ?eroso!)al_rlld clgudhformatlon anrcli rfdlahw
Phosphorus orcin ow do these vary with climate
What are the structural ecosystem changes Ecosystem c;)cle changge on regional and g{gbm scales?

and tipping points in the future evolution of the  structural changes Feedbacks and

; i Research h :
Pan-Eurasian ecosystem?  and resilience agenda btogeoc?emlcal How are intensive urbanization processe
How could the land regions and processes that  Changing land SyCee Sulfur changing the local and regional
are especially sensitive to climate change be ecosystem cycle climate and environment?
identified, and what are the best methods to processes

analyse their responses?

« data gathering In 2019 guestionary, papers published in PEEX
ACP special issue, other relevant sources
« analysis & vizualization & writing & submission in 2020
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e PEEX program is addressing the research cemosie
agenda and research infrastructure in the
topical areas, which are needed to find — ———
practical solutions to ensure the sustainable F E
development of the Northern Eurasian and L
B&R environment, society and economy

* new understanding of the land-atmosphere
interactions together with the coordinated, e A
comprehensive observation system in these
domains has significant societal and
economic impact at regional and global
scales (ref. PEEX overview paper in progress) = i,

e these plans are needed for attracting S Excerivent | | Build a globel

government and private sector investments. I | Cobservatory |

Food supplies

Demography / Population / Urbanization

Provides "\
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