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THE ARCTIC: AN INDICATOR OF THE PLANET’S HEALTH

The Arctic is a critically important component of the earth system and the Arctic
is subject to dramatic change due to global warming in particular. To build capacity
for better environmental monitoring and research in the Arctic, the EU has funded
the SCANNET-INTERACT Consortium, which consists of partners from all the Arctic
countries and 33 research infrastructures located throughout the large environmental
envelope of the Arctic and a further 8 research facilities have joined as “observers”, in-
cluding 2 Russian infrastructures. But more infrastructures are required for long-term
monitoring and research and these should be strategically located.
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Introduction

The Arctic is a critically important component of the earth system, affecting
the energy balance, atmospheric and ocean circulation, freshwater storage, sea
level, the storage and release of large quantities of greenhouse gases, economy,
infrastructure, health, and indigenous and non-indigenous livelihoods, culture
and identity [1]. Currently, the Arctic is subject to dramatic change due to global
warming in particular and to other drivers of change such as globalization and
trans-boundary contaminants. The need to document, understand, project and
respond to changes in the cryosphere and their consequences has stimulated
comprehensive international assessments.

In 2005, the Arctic Climate Impact Assessment [2] raised global awareness to
the likely adverse consequences of climate change and its impacts in the Arctic
while some beneficial effects were also described. The essential conclusions of
this most detailed and comprehensive regional climate change assessment were
summarized in the Polar Chapter of the Intergovernmental Panel on Climate
Change 4™ Assessment [3]. In the period following the publication of the ACIA
report, new data showed that some components of the cryosphere were changing
faster than had been modeled. These surprises included a record low extent of
Arctic sea ice in September 2007 and faster loss of mass balance of the Greenland
Ice Sheet than had been anticipated. For these reasons, the Arctic Council called
for a new assessment focusing on the Arctic cryosphere in particular. This
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assessment, “SWIPA”: Snow, Water, Ice, Permafrost in the Arctic is due to be
published in November/December 2011[4]. Some of the extensive key SWIPA
chapters have been summarized and made more widely available to a global
audience with multi-disciplinary interests in a Special Report of Ambio [5]. In
addition to the new assessment of environmental change in the Arctic, there has
been an intense period of data accumulation resulting from activities within the
International Polar Year of 2007/8 [6]. One of these projects “Back to the Future”
focused on multi-decadal changes in the Arctic’s environment [7].

Changes in the Arctic’s environment

Together, the new research and assessment present a picture of change in the
Arctic that has not been seen for 2 000 years, although there is considerable vari-
ability from region to region. Climate warming in the Arctic has increased at ap-
proximately double the rate as global climate warming and palaeorecords suggest
that summer temperatures are now higher than during the past 2 000 years. Precip-
itation patterns have also changed. In general, projections include an increase in
Arctic autumn and winter surface air temperatures of 3 to 6°C by 2080, an ocean
nearly free of sea ice in September by 2050, and a general increase in precipita-
tion. Snow water equivalent and snow-cover duration have generally decreased,
particularly in maritime areas and in the North American sector. Although snow
depths are increasing in many regions of Eurasia, warming and more frequent
winter thaws are contributing to changes in snow-pack structure with more ice
layers that affect food availability to many animal species including semi-domes-
ticated reindeer.

Ice on land is also generally responding to climate warming. Permafrost tem-
peratures and active layer thickness have generally increased throughout the
Arctic although there is considerable regional variability. There has also been
a recent loss of permafrost from several lower latitude sites formerly character-
ized by discontinuous permafrost. Projections indicate that by 2100 there will be
widespread permafrost degradation throughout much of the Arctic with multiple
consequences (e.g. ground slumping, drying of wetland habitats in some areas
and pond formation in others, increases in methane emissions and damaged infra-
structure, particularly along some coastlines). The Greenland Ice Sheet and Arctic
glaciers and ice sheets in general are losing mass and contributing to sea level rise
that is greater than previously estimated. Furthermore, the timing of ice formation
and melt on Arctic rivers and lakes is changing with a net reduction in the duration
of ice cover. Some lakes have completely disappeared; others are drying while
still other areas contain newly-formed lakes.

These changes in the Arctic’s physical environment have important conse-
quences for feedbacks to the climate system that will affect the Arctic and other
regions. Examples of feedbacks that will amplify future warming include reduced
albedo and increased methane emissions. The changes in the physical environment
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also affect ecosystem services, both provisioning services (e.g. food resources) and
regulatory services (e.g. greenhouse gas fluxes) [8]. Some habitats and their associ-
ated ecosystems are expanding while others are contracting rapidly. Cold-adapted
biota are particularly at risk, while less specialized groups including invasive spe-
cies from the south are likely to become increasingly common in the future. Ex-
treme events such as thawing in mid-winter, tundra fires and insect-pest outbreaks
are likely to become more frequent and may result in step changes in plant and
animal community structure. All of these climate-related effects are compounded
by rapid socio-economic development in the North, creating additional challenges
for ecosystem management and for sustaining the traditional lifestyles of northern
communities that depend on Arctic ecosystem provisioning services

Consequences for people in the Arctic and beyond

Changes in the Arctic’s environment will affect economies, infrastructure,
health, and indigenous and non-indigenous livelihoods, culture and identity as well
as the lives of millions who live outside the Arctic. Feedback mechanisms between
the Arctic’s surface and the climate system will contribute to enhance warming
while the Arctic’s land-based ice is increasingly contributing to global sea level
rise. Changes in permafrost and particularly the active layer will have important
consequences for infrastructure with increased cost implications for building and
maintenance. Ecological responses to changes in the Arctic’s climate and cryo-
sphere are likely to be complex and sometimes counter-intuitive: the “greening of
the Arctic” [9] is not occurring everywhere. For example, increased temperatures
and reduced snow-fall can cause summer drought and damage tree-line forests.
However, Arctic residents are resilient and highly adaptive, even if the rate and
magnitude of change will stretch their current adaptive capacity to both challenges
and opportunities.

Priority needs

The rapid rates of environmental change in the Arctic, the possible step changes
and the importance of the consequences for people, require greatly improved
powers of observation, better predictive capacity and improved communication
between researchers and stakeholders to facilitate the development of adaptation
strategies. However, the Arctic is vast — the Russian Arctic stretches for over
140 degrees of latitude — and the population is sparse. Consequently, our
observational capacity is low. Loss of research stations and observatories together
with change from manual to automatic observing systems has further reduced the
observational capacity for Arctic environmental change at a time when it is most
needed. To build capacity for better environmental monitoring and research in
the Arctic, the EU has funded the SCANNET-INTERACT Consortium (www.
EU-INTERACT.org). This consists of partners from all the Arctic countries and
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33 research infrastructures located throughout the large environmental envelope
of the Arctic — from high Arctic polar deserts to north-temperate montane areas.
In addition, a further 8 research facilities have joined as “observers”, including 2
Russian infrastructures and the number of participants is steadily growing.

The SCANNET-INTERACT Consortium is multi-disciplinary. The research
infrastructures support monitoring, research and education (depending on their
location) on glaciology, permafrost, climate, ecology, biogeochemical cycling,
and land use. Together, the stations host thousands of scientists from around the
world and provide ground validation for remote sensing and computer models.
They also provide nodes for single-discipline networks such as those monitoring
permafrost and the active layer (International Permafrost Association activities —
e.g. IPA CALM), ecological change (International Tundra Experiment — ITEX,
International Long Term Ecological Research — ILTER), carbon fluxes (Integrated
Carbon Observing Network — ICOS) and climate (WMO) while many more
international programmes are in the process of linking to SCANNET-INTERACT.

Although 5 Russian infrastructures are partners in SCANNET-INTERACT and
a further 2 have observer status, this is a very small sample basis for strategically
sampling the vast environmental envelope of the Arctic. More infrastructures are
required for long-term monitoring and research and these should be strategically
located, for example where the region is likely to be particularly vulnerable to
climate change and where a particular set of environmental interactions are not
currently represented in the SCANNET-INTERACT network. The Yamal Region
is such an example: the great economic importance of the region compared with its
sensitivity to climate warming through permafrost dynamics and the interactions
between extractive industry and Indigenous People’s livelihoods require the
establishment of a research station that can inform all the stakeholders about
possible environmental futures for the region. Nesting this within the SCANNET-
INTERACT Consortium would enrich with knowledge and technique any new
research station and the whole Consortium. Whereas a new research station
would play an increasingly important role in advising its local stakeholders, its
contributions to many international networks through the SCANNET-INTERACT
Consortium would add to a circum-polar “health-check” for the planet.
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APKTUKA: UHIUKATOP 31OPOBbS IIJIAHETBI

Apkmuxka sA613emcs 8adCHeuUM KOMNOHEHMOM 8 SKocucmeme 3emuu, nusiouum
Ha eé dnepeemuueckull 6ananc, ammoc@epHylo u OKeaHudeckylo YupKyiayulo, 3and-
Cbl npecholl 800bl, YPOBEHb MOPSL, XPAHeHUe U 8biCB000JICOeHUE DONLUIOZO KOTUYECEd
NAPHUKOBLIX 24308, IKOHOMUKY, UHDPACMPYKMYPY, 300p08be, KVIbmypy U UOeHmuy-
HOCMb, A MAKJICe JCUZHU MULTUOHO8 Todell. B nacmoswee epems Apkmuka opama-
MUYHO UBMEHACMCA U3-3A 2100ANIbHO20 NOMENIeHUs, KPOME MO20, HA Hee OKA3bI8Alom
enusAHUe 2n0banU3aYUs U Mpancepanuinoe 3acpasuenue. Mexanusm obpammnou cesnsu
MeACOY apKmMu4eckoll nOBEPXHOCMbIO U KAUMAMUUECKOU cucmemoli 6yoem cnocoo-
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cmeosamu ycunenuio sgpghexma nomenienus, 8 mo epems Kaxk HazemHulil 1e0 Apkmu-
Ku 6ce Donbuie cnocobcmeyem 2no0aibHOMY NOSbIULEHUIO YPOsHs Mopsi. Heobxooumo
Ccneoums 3a 8cemu USMEeHEeHUAMU, NPOUCXOOAUWUMU 8 ApKmuKe, OOKYMEeHMUpo8ams ux,
umobvL CMOOETUPOBAMb USMEHEHUS 8 KPUOChHepe U UX NoCaedCmausl.

Temnepamypa eeunoti Mep3n0msl U MOMYUHA €€ AKMUBHO20 CNOs, HeCMOMPS. HA
HeKomopoe pasznudue no OmoenbHbIM PeSUOHAM, 8 YeNOM YBenudunucy no eceti Ap-
xkmuxke. Ilo npeosapumenvhvim npocrozam k 2100 2. 6yoem Hadbmodamvcs wupoxas
dezpadayusi 6eYHOU Mep310mbl NO 8cell ApkmuKe ¢ MHO2OUUCTEHHBIMU NOCAEOCNGU-
AMu (Hanpumep, ONOA3aHUe 3eMIU, OCYuleHue 800HO-00IOMHUBIX Y20Oull 6 OOHUX 00-
nacmsx, 3abonaqusanue Opyeux, yeenuyenue 6blopocos Memana u paspyuierue un@pa-
CMpPYKmMypbol, 0COOEHHO 60016 6epe2osoll MuHuU). I peHnandCKull Mamepukosslil 1ed u
apxmuueckue 1eOHUKYU Mepsion Yacnb C80ell MAcchl, 4mo cnocoocmsyem Oonvuiemy
NOBLIUIEHUIO YPOBHS MOPS, YeM MO YKA3bIEAI0Ch 8 npedeapumenvHulx oyenkax. bonee
moeo, CpoKu 06paz06anusl U MAsAHUSL T16b0A HA APKMUYECKUX PEKAX U 03epax MeHSAIOmcs
¢ yMeHbueHuem 1008020 NOKPOBA: HEKOmopvle 03epd NOIHOCMbIO UCUe3NU, opyaue
BbICHLIXAION, 8 MO 8PEMsL KAK HOBble NPOOOIICAIOM OPMUPOBAMBCAL.

B yenax ynyuwenus skonoeuueckoeo MOHUMOpUH2A U HAYYHBIX UCCIEO068AHUL 6
Apkmuxe Eepocoroz npogpunancuposan koncopyuym CKAHHET-UHTEPAKT (www.
EU-INTERACT.org). Hannwiii koncopyuym cocmoum u3 npedcmasumeneil 6cex ap-
Kmuyeckux cmpan u 33 HAy4HO-UCCcIe008amenbCKux Opeanu3ayull, PAcnOIONCEHHbIX 6
KPYRHBIX 9KON0UYECKUX PAUOHAX APKMUKU: OM BbICOKUX APKMUYECKUX NOTAPHBIX NY-
CmblHb 00 YMEPEHHbIX Ce8epo-2opHbIX pationos. Kpome moeo, ewe 8 nayuno-ucciedo-
B8AMENLCKUX YUPEAHCOCHUL NPUCOCOUHUTUCH 8 Kauecmee «Habnodamenetiy, 8 mom yucie
06a npeocmasumens uz Poccuu; yucno y4acmnukos 0aHno2o KOHCOPYUYMA HEYKIOHHO
pacmem. Hecmomps na smo, neobxooumo ysenuyenue KOaudecmed Cmpameudecku
PACNONONCEHHBIX YHACIHUKOS, OCYUeCMBIAIOUUX O0N20CPOYHbIL MOHUMOPUHS KIUMA-
MUYeCKUX UsMeHeHull (Hanpumep, eciu pecuor 0COOEHHO YA36UM K USMEHEHUIO KIUMd-
ma, no ne npeocmasinen ¢ cemu CKAHHET-MHTEPAKT).

Apkum npumepom asnaemcs Amanbckuii pecuon: SIKOHOMUYECKas, 3HAYUMOCHb pe-
2UOHA 8 COYEMAHUU C €20 YYBCMBUMETbHOCBIO K 2100AIbHOMY NOMENIeHUI0, NPOSGIIs-
10w asics yepe3 OUHAMUKY eUHOU MeP3T0mbl, U 83auMOo0elicmeue mexcoy 000vleauyell
NPOMBIULIEHHOCMbIO U CPEOCMBAMU CYWeCMBOBAHUS KOPEHHBIX HAPOOO8 mpedyem Ha-
YU UCCT008AMENBCKOU CIMAHYUU, KOMOPAsL MOJCem UHGOPpMUPOSAMb 6CeX 3auH-
MepecoBantbIX Y O 603MONCHOM IKONO2UUECKOM Oydyujem pecuona. B mo epems kax
HOBASL HAYYHO-UCCTE008AMENbCKA CIanyusi 6yoem uepams 6cé Oonee 8adcHylo poib
6 KOHCYIbmayuu MecnmuuixX 3auHmMepecosantblx CIopoH, noayudemvle ¢ ee nOMOWbIO
Odannuvle, 0obasnsiemvle 8 MexcOyHapoonvle cemu uepes koncopyuym CKAHHET-UH-
TEPAKT, noszeonsam nonnee npedcmasums NPUnONAPHYIO «HPOBEPKY 300P08bsy NAd-
Hemal.

KuawueBbie cioBa: Apxmuxa, enobamvhoe nomennenue, xaumam, CKAHHET-
HHTEPAKT.
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