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Arctic Definition

High Arctic Low Arctic Sub Arctic
------- the Arctic Circle ( 66° 33" 44" North)

The Arctic Circle is the southernmost latitude in the Northern
Hemisphere at which the sun can remain continucusly above or
below the horizon for 24 hours

10°C Ju L.l‘y isotherm

defined as the area where th: temperature for the
warmest ()My)isbekm/IO'CI.":J.*a

——— Arctic AHDR boundary
Development Report

Arctic Human

== Arcuc EPPR boundary
ency Prevention,

Preparedness and Response

— Arctlc CAFF bounda

The Conservation of Arctic Flora and Fauna

. Arctic AMAP boundar

The Arctic Monitoring and Assessment

Arctic Tree line boundary
The northernmost latitude in the Northern Hemisphere where trees can
grow; farther north, it Is too cold all year round to sustain trees.

ARCTIC PORTAL
www.arcticportal.org




The Arctic Councll g

Is the leading intergovernmental forum
promoting cooperation, coordination and
interaction among the Arctic States,
Arctic Indigenous Peoples and other
Arctic inhabitants on common Arctic THE

issues, in particular on issues of ?gﬁg&%j&””c"- 2 eonon
sustainable development and

environmental protection in the Arctic.

It was formally established in 1996.

All Arctic Council decisions and
statements require consensus of the
eight Arctic States.

Six organizations representing Arctic
Indigenous Peoples have status as
Permanent Participants. This category
was created to provide a means for
active participation of the Arctic
Indigenous Peoples within the Council.
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https://oaarchive.arctic-council.org/items/5b1cf319-c3d0-427a-b874-78ce0e32bba4

Why Is this important?
A Arctic &the Canary bird ofthe globe

A Arctic &the sensitive indicator
A Transportation by air and sea
A Magnification through food webs

A Arctic Amplification

A  The Arctic warms 3 times faster than
global average

A Some of the fastest rates of ocean
acidification

A What happens in the Arctic affects the
world




Simulation start 20060407. 0 Actual time 20060425. 0

Eckhardt et al. 2007 Atmos Chem Phys 7: 45236

https://acp.copernicus.org/articles/7/4527/2007/acp-452 72007 .pdf



https://acp.copernicus.org/articles/7/4527/2007/acp-7-4527-2007.pdf
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That mternatlonal and natlonal poIIutlon control
activities have been effective at reducing the levels
and ecosystem impacts of the chemicals they
regulate

_.-- ~ -

Arctic States have played a central role In this
success story

AMAP Assessments show |

i
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However

Pollution threats to the Arctic are continually evolving,
new chemicals of emerging Arctic concern add to existing
threats from chemicals such as mercury and POPs

Legacy chemicals and mercury continue to pose a
significant concern for effects on the health of Arctic
biota and ecosystems



Permafrost zones

- Continuous
- Discontinuous

Isolated

Sporadic

Permafrost settlements
Inland settlements

Coastal settlements
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Low
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Permafrost settlements

Permafrost settlements by 2060

¢  Permafrost settlements in 2017
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https://link.springer.com/article/10.1007/s11111-020-00370-6
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IPCC industry
sectores

50-100% permafrost
] occurence probability

@ |ndustrial site
1 'l ‘
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: , Esri, QML@.RE/ UNEP-WCMG, USGS, NAsA. ESA, METI, NL?(;:N GEBCO, NOAA, ificrement P Corp.
er et al., Thawing permafrost poses environmental*
strlal contaminationNature Communication023, 14:

thousands of sites vi\yith Ié‘gacy
, https://doi.org/10.1038/s41467




IMPACTS OF SHORT- LIVED

CLIMATE FORCERS

ARCT LIMATE, AIR Q -'\' TY
ANLC | MAN HEALTH

peer-reviewed scientific

CHANGE UPDATE 2021:
TRE! ND IMPACTS

assessment reports

A UmmariesF 2 NJ t 2f A 0& al 1 SNE W -:--m;"'
AMAP A 020: g es =4 ;'_I‘-_ ).JEMERG!NG CONCE
APt FRARETs of hoNs ) 8 et g ”E:..C o

infusnéaf imats Change™ . 1% 2 08 A Monitoring programmesand guidelines
‘et A GRS (harmonization)

A Advice to the Arctic Council and Senior
Arctic Officials MERCURY
A Advice/data to international organdPCC,

AP Ascsmenao2to i e Stockholm, Miamata, Air Convention,
e WHOand others
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A personal take on science and society

World view

By Christian
Sonne

Joinforcesto counter

Arctic pandemic threat

Emerging disease risk is the fourth component
of aquadruple crisis brewing inthe Arctic.

he Arctic is under stress, that much is known.
Betweenl‘!?‘)andmll the region warmed four

he globalaverage, witheffects
—asyet poorly understood —on nsacolugy and

ability tostore carbon, on lsand
unmderucean-clrculatlunaudweatllerpattﬂns

Addin IJ'le:‘I’Fectsuf" i Yy Inssand llution, and

pleoftenref Lwechould

actuallybetalkmgatmutaquadruplecnsus Since starting
research in the Arcticin 1997, L have spent nearly all of my
summers there, monitoring changes in pollution levels,
habitatsand food webs using a‘One Health’ approach that
integrates effects onwildlife, humans and ecosystems. And
it'sbecoming clear that, as the Arctic warms, |Liem|mnmer|l

i les and human activities increase, new |
areemerging. Inpamcular,theAr::t is |Icelymbemmea
hotbed for: hat spill i
Dﬂ'lE(arllmals.Tlmulul illofus bythe
COVID-19 pand i } iouslythe possibility
that the next pandemic could come i b

Some60%of el inginfectious di zoonotic.

Their emergence and spillover is in general highly inter-
linked with habitar degradation, biodiversity loss and food-
wehb changes — all of which are present in the Arctic. But
awarming Arctic harbours other risks. As sea ice thaws,

‘forever chemicals’ are increasi ing transported into
Arcu:enwmnmems.'l‘hesemctudemelculy. per-andpoly-
dpolyc {biphenyls, all

known to modulate human and animal immune systems
and increase vulnerability to respiratory infections. Inva-
sive fish and whale species are also bringing in industrial
chemicals and their i

The path enter an envi in which some
native species, such as polar bears (Ursus maritimus), have
not been exposed to them, and so are at increased risk.

The release ufanclem mll:ruurgamslns long frozen inice
d sedii ddstothisd

humans and other wildlife are kely tolack any i mmune
defences against them.

These risk factors are set to increase. The first ice-free
Arcticsummers could come as early as the 2030s. The Arctic
Ocean has huge potential for energy, fishery and tourism
sectors, and is notsubject to any global lreary regulzmng
its itation. Further wildlife dis
overfishingand jurisdictional conflicts arelhellkcly result.

The current perception is that the Arctic possessesrel-
atively low microbial activity. Compared with temperate
and tropic i many fewer resourc

10 | Nature | Vol 633 | 5 September 2024

dd

Compared
with
temperate
and tropical
latitudes,
many fewer
resources
aredevoted
tostudying
zoonoses in
the Arctic.”

Christian Sonne

Is a professor in

the Department of
Ecoscience at Aarhus

University in Roskilde,

Denmark.

e-mail: cs@ecos.
au.dk

o studying zoonoses in the Arctic, with sparse surveil-
lance for emerging threats in most areas. This needs to
change — taking account of human, animal and wider envi-
ronmental perspectives.

When it comes to logistics, low-tech is high-tech in the
Arctic. On the human side, Canadian researchers have
already started taking samples from sewage and other
sources that can easily beanalysed for the presence of viral
pathogens. This kind of approach should be combined with
better access to community health care, clinical inspec-
tions and consultations with local doctors. A particular

flash pointis the handlingand ption of raw ordried
animal meatin i i ities. Hygiene
l:uurses.mcal inspection and better disease surveillance
level hipwiththosec itiescan help

toboth suslamfoodsecurlryand preventspillover events.
On the wildlife side, long-term finance is needed for
yeaﬂy and seasnnal su rveillance programmes ‘Ihese
withlocalc
e)ustmg technigues that don’t rely on technologies such
as cryogenics and so are easy to use in situ. Such activi-
ties cuuldbe embedded into the ongoing Arctic Cuum:ll
g and prog ong
biodi i cli i laidout in the council's
’Cln.enrnir: One Health’ project.
On lhe broader environmental front, efforts to reduce
d biodiversity and redul:e green-
housev_ issions through inter
play their part. Efforts spearheaded by various Arctic
Council working groups, and other initiatives such asthe
ongoing negotiations for a United Nations-backed treaty
on plastic pollution, show how interg: 1 and
interdisciplinary collaboration across public health, bio-
diversity conservation, pollution and food security can
helpwith achieving sustainability.

To make a true difference, there is need for a broader
Arctic monitoring and assessment plan, underpinned by
treaty, that combines surveillance of pollution and of dis-
ease. Thisis currently difficult to achieve through the Arc-
tic Council, given the absence of Russia and Russian data
since the country’s invasion of Ukraine in 2022. A better
opportunity to blish a holistic und ling and
action plan might be afforded by the pmpmed pandem—

ic-p il treaty, currently under ionatthe
WulldHcaIthOrgamzatlDrL'l‘hls could buildon :hceﬁ'urls
of almost 200 globally ized One Health

including those inthe Arctic.

Action must be taken now. Ifitisn't, it will become more
difficult to mitigate wildlife interactions and diagnose,
treat and isolate people with an infection — and the risk
of a future pandemic with an Arctic ground zero will only
increase.
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HIGHLIGHTS GRAPHICAL ABSTRACT

« Pollution, climate change and biodiver-
sity loss aggravate zoonoses trans-

mission in the Arctic. A
o2 i is elevated for (o e
Arctic people in close contact with ani- o g
mals, organs and tissues.

e About three-quarters of all known

human ! d are it

including Arctic ones.

« Health care and public health services
are limited in remote circumarctic
regions.

o There is a need to enhance awareness
and manage Arctic zoonoses with

pandemic potential.
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Zoonotic diseases
observed In the Arctic

Some environmental
contaminants cause
Immunosuppression

PFAS/CALS

‘A CDhV, PDV
Calicivirus



Origins of major human infectious diseases

Risk of a pandemic disease !

MATURE[Vol 44717 May 2007 REVIEWS

Transmission
to humans

= ’ ?_ Reservoir host

Stage 4: ) From animals
long outbreak Q @ {ma ycy les)

Stage 3: From animals
fimited {few y IBGJ
outbreak

i al*! _ Spill -over host

g t |Y
in animals

Rabies Dengue HIV-1 M

Figure 1| lustration of the five stages through which pathogens of process, ranging from rabies (still acquired only from animals ) to HIV-1
animals evolve to cause diseases confined to humans. (See Box 1 for (mow acquired only from humans).
details.) The four agents depicted have reached different stages in the

Wolfe ND. et al. Nature Vol 447j17 May 2007
https://omc.ncbi.nim.nih.gov/articles/PMC7095142/



https://pmc.ncbi.nlm.nih.gov/articles/PMC7095142/

One Health o PPP (2010)
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Prevalence Prevalence

Tyrannidae
Turdidae
Sulidae
Slyvioidea Goose excreta ™ ;
Scolopacidae m :
7

Swan excreta

Shorebird excreta

Gull excreta FE—————

Regulidae >
Procellariidae Duck [misc.) excreta T——— ﬂ

Podicipedidae Lake/pond water
Picidae ) }
Phasianidae — I Seroprevalence

Phalacrocoracidae Ursidae s ”
Parulidae Phocidae
Paridae
Odobenidae mummn Ty

Motacillidae
Laridae me— Monodontidae -\

Laniida Cervidae
Hirundinidae
Hydrobatidae Canidae 1 -t
Haematopodidae b Balaenidae
Gruidas 0% 2% 4% 6% 8% 10% 12% 14% // 35%
Gaviidae
Fringillidae
Falconidae

Emberizidae

Corvidae 900
Charadriidae Alaska o
Certhiidae

Anatidae Mergini me— ﬁ ... Russian Arctic

Anatidae Cygnini m—
Anatidae Aythyini
Anatidae Anserini —— -d'

. . . Anatidae Anat. Anatini )
Gass et aEpidemiologyand Ecology of Influenza A Viruses amo R d

Wildlife in the Arctic. Viruses 2022, 14, 1531. Alcidae. e , " ..
htt S://dOi.OI’ /103390/V14071531 - Accipitridae North West European

0% 2% 4% 6% 8% 10% 12% Atlantic Arctic

*\ Canadian Arctic



https://doi.org/10.3390/v14071531

HPAI in (H5N1) in Northern  Gannets (Morus bassanus)
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Lane et alHigh pathogenicity avian inﬂ@é@j
H5N1 ) in Northern Gannets: Global spread,
clinical signs, and demographic consequences
IBIS September 2023 2 65°N -
hitps: //onlinelibrary.wiley.com/doi/10.1111/ibi. 13275
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https://onlinelibrary.wiley.com/doi/10.1111/ibi.13275
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Not Just Another Brucellosis Story !



Marine mammalBrucella species

Gross pathology to date only seenin
cetaceans

GuzmanVerri etal. 2012. Brucellosis in cetaceans. Front Cell Infect Microbiol



