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KEY QUESTION T s e
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 @ S P i

« 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
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- RESEARCH OUTPUT
. INAR ACP-PEEX

54 papers in a final form have been published by Aug 2019.

foci of the results has been on the role of boreal forest and their
BVOC emissions and subsequent aerosol formation processes.

aeronet
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P R AR 0 OVERVIEW 2015-2019
SCIENCE DONE LAST FIVE YEARS BY PEEX COMMUNITY

yreex 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?

& INAR PEEX RESEARCH

What is the joint effect of Arctic warming, ocean freshening, 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 = 5
sea ice and terrestrial snow cover change? In which ways are populated areas vulnerable to climate

change? How can their vulnerability be reduced and their
Climate change adaptive capacities improved? What

Siberian lakes

How will atmospheric dynamics (synoptic scale ~ Weather and Arctic Ocean Naturs! > 4 s
weather, boundary layer) change in the Arctic- ~ atmospheric  in the climate and social bsards responses can be Ide"l'f;ed to mitigate an
boreal regions? circulation system s river systems B transformations adapt to climate change?

ey ity ; : 2

What are the key feedbacks between air quality ,:,:g::'{,g: :ﬂ'&y Hydrological ~ How will the changing ¢ ’
and climate at northern high Iatltudescahr;g;g boundary layer " cycle cgndiﬁ(:ns ar}d tgebco'r(\st juan: t.anges |

t haracteristi ecosystems feed back to the Arctic

What are the critical at nonic ohveicaland clamaer _cs climate system and weather, including th
ALAIEMIC IICELAIMOSPUSIC PIVSIcasan Atmospheric Carbon risk of natural hazards?
chemical processes with largescale climate  omnosition and cycle
implications in a northern context? -

chemistry Anuatic What are the net effects of various

Arctic marine
ecosystem

Anthropogenic

and large-scale impact

How fast will permafrost thaw proceed, and how . Nitrogen feedback mechanisms on (i) land cover
viill it affect ecosystem processes and Risk arefas of Atmospheric silstem Anthropogenic cycle changes, (ii) photosynthetic activity, ("?'
ooy oo eobuse ot (Eiingt AN e RS skl BIO0 acl
: . r . . .
Phosphorus  forcing? How do these vary with climate
What are the structural ecosystem changes Ecosystem k’ i ?
and tipping points in the future evolution of the  structural changes ™ Sosearch Feedbacks and cycle change on regional and global scales?
Pan-Eurasian ecosystem?  and resilience g Lland system agenda biogeochemical How are intensive urbanization processe

-

How could the land regions and processes that  Changing land cycles Sulfur changing the local and re7gional

I’
|
?» Data gatheri
’
[ ]

are e;sl?egiallydsensi}ive “t)h clig?te chtar:\ge be ecosystem t \ cycle climate and environment
identified, and what are the best methods to \
analyse their responses? processes ]
|

Analysis
: 2

Visualization

3 .
Report and paper 1N 2020



5 INAR RESEARCH HIGH LIGHTS
%‘ "B 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

* 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

2

INAR RESEARCH HIGH LIGHTS

INSTITUTE FOR ATMOSP]-IERIC AND

RUSSIA

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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B Pan-Eurasian Experiment

RESEARCH - RUSSIA
FUTURE STEPS

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

$ e
Clean Conditions -
.: +,-> Temperature CCN
- ’ Ha \ T
Haze Conditions + e, ° o b,
>-_>. . [ ]
i Secondary mass CO, + - BVOC..— +>, EOA e —-<+
Secondary particles [ ..t . l
NPF \ Primary -
Pri u
NH, DMA p;rTi:;Zs D)4 \ i voc ™—» GPP CS, A, V..
T f':_ c \ - \_'_ Diffuse radiation +/

Global radiation
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e . . Pan- [ [ GLOBAL
R e f CHALLENGES
L sy ' NEED GLOBAL
INSTITUTE FORATHOSPI-IERICAND s o o MEASURES
{ ’c;‘fvh; :

V|5|on Global observation network
Existing stations in Russia; THERE IS A NEED FOR ADVANCED IN SITU

STATIONS IN THE NORTHEN EURASIA / PEEX REGION

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

« Researchers could find new
mechanisms and feedback loops in this Aot g g s o R A S R TR

coherent data set -
 Policymakers could test policies and Blllld d glObal
Earth observatory

their impacts
° Companies COUld deve|0p environmenta| Markku Kulmala calls for continuous, comprehensive

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




. CONTINUOUS,
% mlmNmﬁan COMPREHENSIVE

A OBSERVATIONS

SMEAR I

Station for measuring Forest Ecosystem - Atmosphere Relations
University of Helsinki, Forestry Field Station, Hyytiala

TREE ATMOSPHERE
- gas exchange - aerosols i
- water flows - atmosphere chemistry
. - growth & structure - cloud micr; sics
+ -canopy light - micrometéorology
environment - irradianc LR sy

i‘)

Over 1200
different |
variables Sinke. RUAL

Site for ICOS, ACTRIS, eLTER, INGOS. EXPEER. ANAEE,
LifeWatch, WMO EMEP. CARBOEUROPE. NITROEUROPE.
EUCAAR| PEGASOS



: INAR FROM ATMOSPHERIC CLUSTERING
%\ VTTE roR oSG TO GLOBAL CLIMATE AND AIR

QUALITY

- SMEAR 11: 1996-2009

Conik ey o
Station for Measuring Ecosystem surface- Atmosphere Relations

SMEARII

Vegetation Atmosphere
Gas e, Gas concentrations
Gk t Novey

DIFFUSE RADIATION
GLOBAL RADIATION

s

VOCs/1
N—> PHOTOSYNTESIS,
o GPP. 8% /—7
FOFES‘tS s ~

Kulmala et al., 2014, BER



CONTINUOUS

COMPREHENSIVE
MEASUREMENTS :
POWERFUL TOOL

SMEARII

Station for measuring Forest Ecosystem - Atmosphere Relations
University of Helsinki, Forestry Field Station, Hyytiala

TREE ATMOSPHERE
- gas exchange - aerosols

- water flows atmosphere chemistry
. - growth & structure cloud microptiysics
« s -canopy light mlcrome orology

- irradiancg

8 O ents
- gas concentrations
- temperature

GLOBAL
CHALLENGES

NEED GLOBAL
MEASURES

SMEAR CONCEPT

Trends in measured
concentrations and fluxes,
Statistics (temporal and spatial
variability)

Process dynamics and
partitioning

Feedbacks between processes
and compartments

« Soll-forest-atmosphere

* Forest-soil-streams-lake

« Atmosphere-forest-soill
Examples

From carbon sink to aerosol
source

—CarbonSink+

New Particle Formation
Climate issues



GLOBAL
CHALLENGES

NEED GLOBAL

INAR

INSTI'I'UTE FOR ATMOSPI-I ERIC AND

 Introducing the existing observation capacity

« enhance rereach collaboration & data exchange

« sations to be upgraded towards SMEAR concept ?

150°wW
1

AN=F A

% « PAN-EURASIAN EXPERIMENT

0 Hyytiala 10 Kursk BS 20 Vasyuganie 30
1 Kashin 11 Borok GO 21 IMCES GO 31
2 Heiss 12 Zvenigorod SS 22 Siberian Lidar Station 32
3 Vaskiny Dachi 13 Kisdlovodsk HMS 23 Tomsk, site Kireevsk 33
% : 4 Marre-Sale Weather Station 14 Peterhof 24 Tomsk, site Tomsk 34
In-Situ Atmospheric-Ecosystem 5 Bolvansky 15 Aktru 25 Tory 35
: - . 6 Belyy 16 Novosibirsk MIS 26 Mukhrino 36
Collaborating Stations-Russian Federati S b = S o=
8 Urengoy FT 18 Okovskiy forest RyFyo:bog 28 Chyappara 38
9

e-CATALOGUE 2018

,_.
51

Urengoy T 19 Okovskiy forest RyFyo 29 Tajezhka

I

MEASURES

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.

Lookuchakit
Seida-Vorkuta
Donskoy
Kagalnik

Manych
Vzmorje
Smyichka
Bolgyt
Istomino
Elbrus

>
'}

1 b s
(I TS VTR A

1 [ s
o lo oo N I

o

IS 163 1 [ 15 |

Khibiny
Krasnovidovo
Listvyanka
Mondy

Bolshie Koty
Irkutsk Urban Station
RSHU-Daimische
RSHU-Valaam
RSHU-Urbanl
RSHU-Urban2
LTM-Agro
LTM-MMF
LTM-SDF

LTM-CG

LTM-UG
Pushkinskie Gory
Igarka

Kourovka
Labytnangi

Barentsburgh (AARI)

i9
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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 & dense meteorological 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 (Vorkute, Salekhard and

s ANIPE d
ICUPE &=iiiiems

Polar

Monitoring, modeling and assessment of potential sources, dynamics and

atmospheric transport for low and el

fidel_ru@mail.ru

Docume!

d mercury conc

Moscow, 23.04.2018

1s in Arctic regions

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

ICUPE Coltaborators Datasets
DS on atmospheric mercury measurements at Amdermo stal

rersion number: 1

of amodel for mercury
iHg) in the surface layer of the atmosphere is logical
extension of the long term monitoring 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 irom

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
transport in atmosphere of the northem hemisphere and
espedally 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 organic forms of mercury through biclogical 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 data, The
unique experiment when the atmospheric mercury
collection point during the long-term menitoring was
consequently moved from the main‘and 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
rogion,

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 Arctie
pollution,

References

iCUPE =i

U tandirg on Pelar [

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

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

. )
ICUPE &St s

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)

bbd@iao.ru

Tomsk, 26 August 2018

JCUPE Collaborotors Dotosets

DS on atmaspheric composition at Fonovaya Observatory, West Siberia

Document version

umber: 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.

bl d ally "

sparsely covered (Kulmala, 2018). Taking into account
possible climate feedback loops involving ot anly
greenhouse gases (GHG) but a number of other trace gas
species and atmospheric constituents, observatians
should be comprehensive [Kulmala, et al,, 2014). Russia
occuples 3 significant part of the land surface of the
Northern  Hemisphere, but s observational
Infrastructure Is sull 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 background monitoring station at the,

the River Ob, 60 km west of Tomsk {56:2507" N,
84°04'27" 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
dlwlbu!lon, black carbon {BC) and basic meteorological

bl I lzation is available at
hitp, /ﬂou 0. ruIFNann/gas.

August 28, 2018

Figure 1.
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“Integrative and
Comprehensive
Understanding

on Polar
Environments”

(2018-2020)

www.atm.helsinki.fi/icupe

Pl Prof. T. Petdja INAR
Univ.Hel

+ MSU, KolaSC,

IAO SB RAS, ShlO
RAS

(as collabor.
contribution with own
datasets)

Info-teasers for datasets:
www.atm.helsinki.fi/icupe/index.p

hp/datasets/submitted-datasets

Chlda hywy A NMahiira
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“PEEX-MP research and
development for online coupled
Integrated meteorology-chemistry-
aerosols feedbacks & interactions in
weather, climate & atmospheric
composition multi-scale modelling”

(2018-2020)

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

A

Leading to improvement of
weather, climate and a
atmospheric composition
forecasting.

| +MSU, RSHU, ICMMG , NIERSC
Objectives:

> to analyze importance of meteorology-
chemistry-aerosols interactions &

A feedbacks;

@) > 1o provide a way for development of

\M ffffffff //' . . . i .
b efficient techniques for on-line coupling of
!> . .
Instittite fopiskm 2550km  >50km NWP and ACT via process-oriented
INIVERSITY OF HEL SINKIb — Guinsiaol s - ~ppdorst  Hemispheric —Gioba parameterizations and feedback algorithms.
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For teachers:

Pan-Eurasian Experiment

INAR

INSTI'I'UTE FOR ATMOSPHERIC AND

PEEX EDUCATION

Organize, propose, coordinate education
activities with us. Contact PEEX
Headquarters, peex-hg@helsinki.fi
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JOIN THE FLOW!

2019, October 14-25 Autumn school
“Analysis of atmosphere-surface interactions
and feedbacks”
Hyytidla, Finland; hosted by Univ Helsinki

I

2020, April 20-25 PEEX-Academic Challenge
“Multi-scale and —processes modelling for
environmental applications”
St.Petersburg, Russia; hosted by Russian
State Hydrometeorological University

| |
2020 May 26-28 Erasmus+ MODEST project
workshop/ training on University science
education (in preparation)
Hyytiala, Finland; hosted by Univ Helsinki

| | I
2020 27 July — 7 August Young Scientist
Summer School (YSSS) on “Multi-Scales and
—Processes Integrated Modelling,
Observations and Assessment for
Environmental Applications”with AoF
ClimEco & RSF MegaCity projects. Moscow,
Russia; hosted by Moscow State University

“we need to learn
together, to research
togetﬁer "and to save

the environment,

where we live
together.”
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INAR SOCIETY IMPACT
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« Active In the international frameworks
* Next event "Arena for the gap analysis of the existing Arctic
Sceince Co-Operations AASCQO” in Monaco 2020,
sponsored by Prince Albert Foundation
« Sofia Earth Forum process for the dialoq
« Sofia Earth Forum 16-17.June.2019.postponed
» Collaboration with International Eurasian Academy of
Sciences (IEAS) — European Center
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GLOBAL
CHALLENGES
NEED GLOBAL
MEASURES



