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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 G

« 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 - >
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- Increased inorganic aerosol fraction contributes to air pollution and haze in China

Yonghong Wang, Yuesi Wang, Lili Wang, Tuukka Petaj, Qiaozhi Zha, Chongshui Gong, Sixuan Li, Yuepeng Pan, Bo Hu,
Jinyuan Xin, and Markku Kulmala
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Publishing Ethics
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& INAR JOINT PROJECTS

« Medical-geographical analysis of distribution of natural focal
diseases in Yamalo-Nenets Autonomous Okrug accounting for
climate change / climate — health with Prof. Svetlana
Malkhazova group, Moscow State University

* Permaforst dynamics & 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 /New
Particle Formation in Siberia 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, Prof.
Elena Lapshina, Yugra State University (West Siberia)



: RESEARCH HIGH LIGHTS
WA INAR RUSSIA

» Medical-geographical analysis of distribution of natural focal
diseases in Yamalo-Nenets Autonomous Okrug accounting for
climate change / climate — health with Prof. Svetlana
Malkhazova group, Moscow State University

EKATERINA EZHOVA Univ.Helsinki
INAR et al.
Aim: Study climate-health links using
existing sets of data:
UAnthrax —permafrost link
L Opisthorchiasis — hydrology link
UTick-borne diseases — meteorology link
» West Siberia is a region with the
strongest warming trend in Eurasia

Fig. I. Trends in summer mean surface air temperature (°C per
Anthrax =cuBupckas Ai3Ba =pernarutto decade) from 40°N to 90°N for the years 1966—1995 (modi-

fied from Serreze et al. 2000; printed with kind permission of

Oplsthorch|a5|s STPEMATOAA = maksamato Kluwer Academic Publishers, M. Serreze and J. Walsh).

Tick = knew =punkki


https://www.sanakirja.org/search.php?id=251865&l2=3
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Land — atmosphere feedback loops over Northern Eurasia /New
Particle Formation in Siberia in collaboration with Prof. B.Belan
and Dr. M.Arshinov V.E. Zuev Institute of Atm. Optics

NPF project: Stations of IAO SB RAS

\
Qlide by Ezhova

Fonovaya (56°25’N, 84°04’E):
~ Measurements of meteorology (T, P, U, RH),
Trace gases (CH,, CO,, NO, NO,, SO,, CO, 03)
Aerosol measurements:

Diffusion battery + CPC

Optical Particle Sizer

Fonovaya on the map

» We need to Iimprove

aerosol measurements
and make them
comparable to other
stations -> a long-term
campaign at Fonovaya

Direct effect of aerosols on solar radiation and gross primary
production in boreal and hemiboreal forests
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Acad. M. Kulmala with MSU:

Mega grant application

to establish super station for continuous comprehensive
SMEAR type observations (Kulmala, Petaja et al.)
to find out proper feedback loops, to quantify formation and

urban heat island — air pollution — boundary layer dynamics
Interactions and feedbacks

NH,

Clean Conditions

Haze Conditions§

Secondary particles

DMA

Primary
particles

-~

NPF

® |
‘. i

A

e

_~—» Temperature

R + CCN

) Ha ' \ T
Heat +>__>.. ) N . - ® 9 +
e Secondary mass CO, + - BVvOC .—+ > EOA ® —-<+

LI | [
Primary L [ l
e voc —» GPP CS, A,, V.,

k + Diffuse radiation ¢ + /

Global radiation



Pan-Eurasian Experiment COO R D I NATI O N
ACTIVITIES

|
% INSTITUTE FOR ATMOSPHERIC AND
EARTH SYSTEM RESEARCH
|

 Introducing the existing observation capacity
« enhance rereach collaboration & data exchange

MAP 1. LOCATION AND NUMBERING. The
numbering follows the order of material receival
and preparation, future additions are appended
to the list so that stations retain the number
throughout continuous catalogue updates.

50°N

40 Khibiny
41 Krasnovidovo

42 Listvyanka
43 Mondy
44 Bolshie Koty
45 Irkutsk Urban Station
46 RSHU-Daimische
47 RSHU-Valaam
48 RSHU-Urbanl
PAN-EURASIAN EXPERIMENT 49 RSHU-Urban2
0 Hyytiala 10 Kursk BS 20 Vasyuganie 30 Lookuchakit 50 LTM-Agro
1 Kashin 11 Borok GO 21 IMCES GO 31 Seida-Vorkuta 51 LTM-MMF
2 Heiss 12 Zvenigorod SS 22 Siberian Lidar Station 32 Donskoy 52 LTM-SDF
3 Vaskiny Dachi 13 Kisdlovodsk HMS 23 Tomsk, site Kireevsk 33 Kagalnik 53 LTM-CG
% : 4 Marre-Sale Weather Station 14 Peterhof 24 Tomsk, site Tomsk 34 Manych 54 LTM-UG
In-Situ Atmospheric-E cosystem 5 Bolvansky 15 Aktru 25 Tory 35 Vzmorje 55 Pushkinskie Gory
3 . + 6 Belyy 16 Novosibirsk MIS 26 Mukhrino 36 Smyichka 56 lgarka
Collaborating Stations-Russian Federati g S Shies - s
CATALOG U E 2018 8 Urengoy FT 18 Okovskiy forest RyFyo:bog 28 Chyappara 38 Istomino 58 Labytnangi
e- 9 Urengoy T 19 Okovskiy forest RyFyo 29 Tajezhka 39 Elbrus 59 Barentsburgh (AARI)
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Urban Heat Island Arctic Research Campaign (UHIARC) dataset

iCUPE Collaborotors Datasets

Pavel Konstantinov, Lomonosov Moscow State University (MSU)
Mikhail Varentsov, Lomonosov Moscow State University (MSU)
Alexander Baklanov, World Meteorological Organization (WMO)
Igor Ezau, Nansen Environmental & Remote Sensing Centre (NERSC)

E-mail: kostadini@mail.ru

Moscow, 1 September 2018

DS on micro-climatic features and Urbon Heat Islond Intensity in clties of Arctic reglon

Document version number: 1

Absence of 3 dense metearological network impedes
development of urban climatology in the northern polar
region where the global warming is rapid and amplified.
High quality and density urban temperature datasets are

February 2nd to March 15th of 2017 in the .csv format
after registration on the server. Current dataset includes
temperature measurement data of pairs of stations
{urban and rural) for three cities {Vorkuta, Salekhard and

IGUPE &Eniieme:

Polar

Monitoring, modeling and assessment of potential sources, dynamics and

atmospheric transport for low and el

fidel_ru@mail.ru

d mercury conc

Moscow, 23.04.2018

1s in Arctic regions

Fidel Pankratov, Institute of Northern Environmental Problem, Kola
Sclence Centre of the Russian Academy of Sciences (INEP KSC RAS})

ICUPE Collaborators Datasets
DS on atmospheric mercury measurements at Amdermo station

Document version number: 1

of amodel for mercury
iHg) in the surface layer of the atmosphere is logical
extension of the long-term manitoring of Hg in Russian
Arctic. The Mg input from the southem and middle
latitudes to the Arctic will be assessed using the long:
term high-resolution data (cancentrations of elemental
Hg in the atmosphere with a resolution of 1 hour from

d long itorir t
station pared with the results of
made at other international Polar Stations. High
convergence of the results is shown for all polar statiens.

The walcanic eruptions in leeland are identified as the
cwse of the unusually high stmospheric mercury

2001 to the present, as well as the
parameters (temperature, wind direction, humidity) with
a resolution of 3 hours). Model of the global mercury
ransport i h hy nd
espedially in the Arctic atmosphere will also be tested,
These data will be used to calculate the depesition rates

of mercury to the underlying tundra surface, and uptake
of the organie forms of mercury threugh biological chains
will be assessed subsequently.

AL the polar station Amderma the phenomenon of the
atmospheric mercury depletion events (AMDEs) was
confirmed using the long-term monitoring datz. The
unique experiment when the atmospheric mercury
collection point during the long-term monitoring vias
consequently moved from the mainfand to the coast line
of the Kara Sea fixed the increasing number of the
AMDEs. The results obtained will be helpful in better
understanding of the mercury behavior in the Arctic
region,

April 23,2018

in the layer at the Amderma
Station, These data can be used to identify and evaluate
local anthrapogenic and natural sources that affect Arctic
pollution,

References

ICUPE e
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Measurements of Elemental and Organic Carbon in Atmospheric Aerosols:
Kandalaksha Bay of the White Sea

Vladimir Shevchenko, P.P. Shirshov Institute of Oceanology, Russian

Academy of Sciences
vshevch@ocean.ru
Moscow, 1 March 2018

iCUPE Collaborators Datasets

05 on elemental and organic carbon over the northwestern coast of the
Kandolaksha Bay of the White Sea

i] [ ‘u‘? £ Gt andn

Comprehensive monitoring of the atmosphere at Fonovaya Observatory, West

Siberia

Borls Belan, V.E. Zuev Institute of Atmospheric Optics, Russian
Academy of Sciences, Siberian Branch (IAO SB RAS)

L bbd@iao.ru

Tomsk, 26 August 2018

JCUPE Collaborotors Dotosets

DSon P

mposition at Fonovaya Ol /, West Siberia

Document version number: 1

To date, it is evident that for better understanding the
current and future state of the dimate system, it is

necessary to establish as many observation stations as.
ible all around id especially th

sparsely covered (Kulmala, 2018). Taking into acoount
possible climate feedback loops involving not anly
greenhouse gases (GHG) but a number of other trace gas
species and atmospheric constituents, observations
should be comprehensive {Kulmala, et al., 2018). Russia
occuples a significant part of the land surface of the
Notthemn  Hemisphere, but its  observational
Infrastructure Is still weak.

Taking into account the importance of the existing
problem and the absence of background observation
stations in West Siberia operating in continuous
measurement regime, the IO 53 RAS decded to
establish its hackground monitoring station at the
the River Ob, 60 km west of Tomsk {56:2507" N,
84°0427" E; Figure 1), At the moment, its observational
facilties allow the following parametors to be measur
concentration of atmaspheric €0, CHe, NO, NOz, 50z, Os;
GHG fluxes from soil using static chambers; aerosol size
distribution; black carbon {BC) and basie meteorological
variables. Near real-time (NRT) visualzation is available at
http:/flop.iao.ru/ENfongas.

August 28, 2018

Figure 1.
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]NSTITUTE FOR ATMOSPHERIC AND

EDUCATION {04t
INAR / PEEX : cources, PhD and MSc programs I\/Iasswe Open
Online Course (MOQOCs), Climate University - project
Modernization of Doctoral Education in Science and Improvement
Teaching Methodologies (MODEST, 2018-2021; Erasmus+ Capacity
Building in the Field of Higher Education Program)

Multilevel Local, Nation- and Regionwide Education and Training
in Climate Services, Climate Change Adaptation and Mitigation
(ClimEd, 2020-2023; Erasmus+ Programme)

For students: Follow the course offer and details from PEEX
Newsletter and PEEX web site

For teachers: Organize, propose, coordinate education activities
with us

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


https://www.atm.helsinki.fi/peex/index.php/projects/2-uncategorised/174-modest-project
https://www.atm.helsinki.fi/peex/index.php/projects/2-uncategorised/212-multilevel-local-nation-and-regionwide-education-and-training-in-climate-services-climate-change-adaptation-and-mitigation-climed-2020-2023

PEEX
IMPACT
ON SCCIETY

& INSTI'I'UTE FOR ATHOSPHERIC AND

« Active in the international frameworks
« "Arena for the gap analysis of the existing Arctic Sceince
Co-Operations AASCO” 2020, sponsored by Prince Albert
Foundation, in collaboration with Universities of Arctic
e Science diplomacy
« Sofia Earth Forums
 International Eurasian Academy of Sciences (IEAS) —
European Center
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