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ABSTRACT ARTICLE HISTORY
Since February 2020 the COVID-19 pandemic has been unfolding in the Arctic, placing many Received 11 September 2020
communities at risk due to remoteness, limited healthcare options, underlying health issues and ~ Revised 5 October 2020
other compounding factors. Preliminary analysis of available COVID-19 data in the Arctic at the Accepted 8 October 2020
regional (subnational) level suggests that COVID-19 infections and mortality were highly variable, KEYWORDS
but generally remained below respective national levels. Based on the trends and magnitude of COVID-19; Arctic; regions;
the pandemic through July, we classify Arctic regions into four groups: Iceland, Faroe Islands, pandemic; trends; mortality
Northern Norway, and Northern Finland with elevated early incidence rates, but where strict
quarantines and other measures promptly curtailed the pandemic; Northern Sweden and Alaska,
where the initial wave of infections persisted amid weak (Sweden) or variable (Alaska) quarantine
measures; Northern Russia characterised by the late start and subsequent steep growth of COVID-
19 cases and fatalities and multiple outbreaks; and Northern Canada and Greenland with no
significant proliferation of the pandemic. Despite limitations in available data, further efforts to
track and analyse the pandemic at the pan-Arctic, regional and local scales are crucial. This
includes understanding of the COVID-19 patterns, mortality and morbidity, the relationships with
public-health conditions, socioeconomic characteristics, policies, and experiences of the
Indigenous Peoples.
Data used in this paper are available at https://arctic.uni.edu/arctic-covid-19.

Introduction noticed their infection [8,9]. Research suggests that mor-
bidity from SARS-CoV-2 is elevated among those indivi-
duals suffering from hypertension, diabetes, heart disease,
cancer, dementia, or with a medical record of strokes
[10,11].

All of these issues do not bode well for Arctic com-
munities. Arctic populations often demonstrate higher
rates of hypertension, diabetes, heart disease, tubercu-
losis, hepatitis and other conditions [12-15]. Thus, it is
imperative to alert Arctic communities to both the
infectious and lethal nature of SARS-CoV-2 and to direct
resources to counter the threat that COVID-19 presents
to these communities.

Pandemics, including smallpox, measles and influenza,
have proven disastrous in the Arctic in the past [16]. For

The Arctic is home to more than seven million resi-
dents, including the Indigenous Peoples [1-3]. Most
remote settlements in the Arctic have access to only
limited health care facilities or other infrastructure to
implement COVID-19 preventive or mitigation mea-
sures [4]. Consequently, Arctic regions are particularly
vulnerable to the effects of the COVID-19 pandemic.
COVID-19 (SARS-CoV-2) has, since December 2019,
spread to all of the world’s 198 countries, including all
Arctic states. In fact, SARS-CoV-2 is the fifth pandemic
to affect the world since the 1918 flu outbreak, known
as Spanish flu. Although pandemic morbidities have
declined over the last 100 years, intense globalisation

has accelerated the spread of these pandemics. ) ) N
o ) . . . example, remote, particularly Indigenous communities,
COVID-19 is highly infectious (basic reproduction num-

ber, RO, varying between 1.9 and 6.5 but typically between
2 and 3 [5]), exhibits a relatively long but infectious asymp-
tomatic period [6], and is environmentally persistent [7].
SARS-CoV-2 has left hundreds of thousands dead, many Indigenous Peoples leveraged their traditional knowledge,
permanently compromised, while many others have barely ~ and isolated themselves on the land, thus effectively

were tragically and disproportionately affected by the
Spanish Flu that inflicted very high population losses and
is still remembered with fear [17-19]. In past pandemics, the
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establishing quarantine measures [20]. Previous experi-
ences and disease-fighting knowledge gained over genera-
tions become especially relevant today, when bridging
Indigenous and “western” scientific knowledge may be
a source of solutions for the COVID-19 crisis [12,21]. While
Indigenous communities are highly susceptible to pan-
demic pathogens and have suffered high disease mortality
in prior pandemics, Indigenous knowledge has provided
significant support in some communities through initiating
their own preventive measures. Indigenous knowledge
might also be a powerful tool for post-COVID-19 rehabilita-
tion in the remote Arctic communities that offer
a diversified, place-based approach [12].

Arctic states are among the global leaders in COVID-
19 cases and deaths. This includes the USA and Russia.
Although Arctic regions are often quite different from
the rest of the mainland, being part of these nations is
a significant risk factor. The experience of the past
pandemics in the Arctic communities [19] clearly indi-
cates that COVID-19 is not just an immediate danger.
The negative effects will likely be lasting due to exacer-
bation of tenuous economic conditions, limited health-
care resources, food insecurity, existing co-morbidities,
long-term physical, emotional and spiritual health
implications for survivors [4, 22, 23; 24, 25]. COVID-19
survivors will need expensive and lengthy rehabilita-
tion. In addition, remote Arctic villages are poised to
experience economic losses, reduction of transportation
accessibility, and most importantly may also face the
loss of elders — key knowledge holders — and thus of
generational wisdom, culture, heritage and tradition.

In order to understand the COVID-19 pandemic and its
consequences in the Arctic, we need to bring together
Western, Indigenous, traditional, and local knowledge sys-
tems and foster community-based pandemic planning.
However, the first necessity is to ensure that available
COVID-19 data are promptly gathered and analysed with
sufficient temporal and spatial detail to inform the medical
services, policymakers and local communities. The goal of
this paper is to assemble, present and conduct
a preliminary analysis of available COVID-19 data in the
Arctic at the regional (subnational) level. In particular, we
seek to answer the following questions: (1) What was the
spatial and temporal dynamic of COVID-19 spread in the
Arctic regions early in the pandemic (February-July 2020)?
(2) What were the emerging regional differences and other
spatial patterns of the COVID-19 pandemic in the Arctic? (3)
What are the key gaps in data and knowledge that need to
be filled to understand the spatiotemporal dimensions of
the COVID-19 pandemic in the Arctic? In order to answer
these questions, we collected and analysed existing data
on COVID-19 cases and deaths from the beginning of the
pandemic through 1 July 2020 for 52 subnational political

units aggregated to 10 Arctic “national” regions: Alaska,
Faroe Islands, Iceland, Greenland, Northern Canada,
Northern Norway, Northern Russia, and Northern Sweden.

Methods
Spatial coverage

A variety of COVID-19 related spatial and temporal data
have been assembled at the subnational (regional,
county) level for northern parts of the Arctic states
(Figure 1): Canada, Kingdom of Denmark (Greenland
and Faroe Islands), Finland, Iceland, Norway, Sweden,
Russia and the USA. We generally used the Arctic bound-
aries established by the Arctic Human Development
Report [26], although in some cases we extended the
boundary to include larger or additional political units
based on data availability [2].

The regional data on diagnosed cases and deaths were
collected daily at 17:00 GMT from the John Hopkins
University Systems Science and Engineering for Canada,
Greenland, Faroe Islands, Iceland, and the USA (https://
coronavirus.jhu.edu/map.html), the Public Health Agency
of Sweden (https://www.folkhalsomyndigheten.se/), the
National Institute for Health and Welfare of Finland
(https://thlfi), the Government of the Russian Federation
(https://ctonkopoHaeupyc.pd), and Verdens Gang
(Norway) - https://vg.no. We gathered and analysed
data between 21 February 2020 (the first documented
case in the Arctic) and 1 July 2020. Automated harvesting
processes were used for daily retrieval of data and pub-
lication of aggregated information in the form of the
Arctic COVID-19 dashboard (https://arctic.uni.edu/arctic-
covid-19). Finland aggregates fatalities by hospital dis-
tricts, which differ from regions used for reporting cases.
We collected COVID-19 deaths data for the Oulu hospital
district, but had to limit the analysis.

Variables and definitions

We analysed a number of key variables typically used to
characterise epidemics [27]. Confirmed cases is the num-
ber of medically confirmed cases (based on the jurisdic-
tion-specific standards) of COVID-19. Daily increase is
the number of additional cases confirmed within
24 hours after the previous reporting. Incidence rate
represents a cumulative number of confirmed cases
per 100,000 residents in a given period of time.
Confirmed deaths is the number of medically confirmed
deaths attributable to the COVID-19 infection (based on
the jurisdiction-specific standards). Mortality rate is the
number of confirmed deaths attributable to COVID-19
infection per 100,000 residents in a given period of
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Figure 1. Study area.

time. Case Fatality Ratio, or CFR, is the total number of
deaths divided by the total number of confirmed cases
at a given point in time.

Results
Confirmed cases

The first COVID-19 case in the Arctic was registered on
21 February 2020 in Troms and Finnmark County,
Norway. By 1 March, new cases were confirmed in Iceland
and Finland. Within weeks, confirmed cases appeared
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across the Arctic: on 12 March in Alaska, on 16 March
COVID-19 spread to Greenland, and by 26 March it was
detected in the Russian Arctic. There has been rapid growth
since: on 1 April the cumulative number of confirmed cases
in the entire Arctic was 2,045, by 1 May cases had increased
to 8,393, on 1 June grew to 24,218 and by 1 July had
skyrocketed to 53,056 (Figure 2) with the upward trends
continuing past that date.

The cumulative trend in confirmed cases in the Arctic
is depicted in Figure 2. Figure 3 illustrates the daily
increase in cases per 100,000 for the Arctic and its
regions. While the pattern for the entire Arctic is similar,

@'b\\ \0(‘2' \0\\\

Figure 2. Cumulative cases of COVID-19 in the Arctic, February-July 2020.
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there were noticeable spikes and dips, as well as well-
pronounced differences among countries. The spikes
are especially interesting as they likely represent out-
breaks, such as those at the extractive industry sites in
Russia (e.g., in May almost 3,500 cases were confirmed
at the Chayanda oil field and just under 1,200 were
recorded at the Olympiadinskaya gold mine'). The
number of cases per 100,000 in the Arctic climbed
from less than 110 on 15 May to 433 by 1 July.
However, the incidence rates in the northern parts of
Arctic counties, with the exception of Russia, were
lower than in the south (Table 1).

There are striking regional differences in the distribu-
tion of COVID-19 cases as demonstrated by the
reported daily increases (Figure 3) and cumulative
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cases. The overall dynamic of confirmed cases has
been largely controlled by Northern Russia, where
most cases have occurred. Early in the pandemic,
cases rapidly grew in Iceland, Faroe Islands and
Norway, but then quickly plateaued, while daily reports
diminished to near zero. Iceland led in the case num-
bers and cases per 100,000 for some time, but the wave
of pandemic there was virtually extinguished by the
end of April, as it was in Faroe Islands (Figure 3).
Northern Norway and Finland followed a generally simi-
lar pattern. By late April, Northern Russia became the
dominant source of new confirmed cases (Figure 3).
Daily increases in Russia continued to swell, and the
number of confirmed cases per 100,000 eclipsed 500 by
1 July.
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Figure 3. Reported confirmed cases (solid lines) and deaths (dashed lines) per 100,000 by region (seven day average). Greenland,
Faroe Islands and Northern Canada had no fatalities. Finland reports fatalities using different spatial units than cases, so they are not

illustrated.

Thttps://www.corona24.news/c/2020/05/22/coronavirus-was-detected-in-1191-employees-of-the-company-polyus-krasnoyarsk.
html; https://meduza.io/en/news/2020/05/04/russian-health-ministry-confirms-that-over-3-000-workers-at-oil-field-in-yakutia-

have-covid-19
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Table 1. COVID-19 Pandemic in the Arctic regions on 1 July 2020.
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Country/Territory Cases (cumulative) Deaths (cumulative) Cases (per 100 000) Deaths (per 100 000) CFR (%)
Arctic 53,057 548 433.8 4.48 1.0
Iceland 1850 10 508.1 2.7 0.5
Greenland 13 0 23.2 0.0 0.0
Faroe Islands 187 0 385.6 0.0 0.0
Denmark* 12,794 606 220.9 10.5 4.7
Alaska 968 14 136.6 1.9 1.4
USA 2,678,418 120,853 809.2 36.5 45
Northern Finland 450 12a 56.6 1.5% n/aa
Finland 7236 328 130.6 5.9 45
Northern Canada 23 0 16.7 0.0 0.0
Canada 104,193 8591 276.1 22.8 8.2
Northern Norway 380 3 775 0.6 0.8
Norway 8896 251 163.7 4.6 2.8
Northern Sweden 2066 98 497.6 23.6 47
Sweden 70,455 5499 697.6 54.4 7.8
Northern Russia 47,120 411 511.4 45 0.9
Russia 653,479 9521 4478 6.5 1.5

Notes: *data for Denmark proper
aFinland reports fatalities using different spatial units than cases.

Deaths and fatality

The number of confirmed deaths has been steadily grow-
ing since the first COVID-19 fatality was recorded on
17 March in Iceland (Figure 3). Deaths increased to 106 by
1 May to 231 by 1 June, and to 548 by 1 July. The COVID-19
mortality rate has been trending up and reached 4.5 per
100,000 by July. Northern Sweden has been demonstrating
the highest COVID-19 cumulative death rate (23.6 per
100,000 on 1 July). Northern Russia, Iceland and Alaska
were the other leaders. However, with respect to the
dynamic of reported deaths, Iceland quickly passed the
peak and returned to zero, while northern Russia, Sweden
and Alaska continued to record fatalities. In other jurisdic-
tions, deaths were sporadic and in the Canadian Territories,
Faroe Islands and Greenland no deaths were registered as
of 1 July.

= = = Arctic

8 ——— Alaska(USA)
~——|celand
7 —— Northern Norway

——— Northern Russia
6 Northern Sweden

CFR %

The CFR in the Arctic has fluctuated around 1%, with the
highest values observed in the last part of March and early
May (Figure 4). However, Northern Sweden posted a CFR
five to eight times higher than the rest of the Arctic.
Notably, its neighbour Norway trended below the Arctic
average. Another case of elevated mortality was Alaska
with CFR reaching nearly 1.4. Although Iceland had
a relatively substantial COVID-19 cumulative death rate, it
did not exhibit high CFR. Greenland and Faroe Islands did
not record any deaths. Finland’s COVID-19 deaths data are
special case since the reporting area for fatalities is not the
same as for cases, so no conclusive analysis was possible.

Regional dynamics and emerging typology

Arctic regions within each national jurisdiction were
compared using COVID-19 incidents and deaths, per

& L

Figure 4. Dynamics of COVID-19 CFR by region.
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capita distribution and trends (Figure 3, 4). We can
distinguish four groups of regions:

Early shockwave. This group includes regions that
experienced an early onset of the pandemics, but
quickly peaked and subsequently declined in both
volume and rate of infections and deaths. The group
consists of Iceland, Faroe Islands, Northern Norway, and
Northern Finland. A characteristic feature of these jur-
isdictions is the implementation of early and relatively
strict quarantines and other prevention measures, as
well as effective mitigation strategies. For example,
Iceland instituted sweeping restrictions as early as
6 March, Norway followed on 12 March, and Finland
on 16 March [28]. Most likely due to prompt and force-
ful action, these jurisdictions were largely able to over-
come the “first wave” of the COVID-19 pandemic by
1 May 2020. They also demonstrated low mortality
rate and CFR, partially because their health systems
have not become overextended.

Prolonged first wave. Northern Sweden and Alaska
constitute a second group of regions. Although the two
are quite different in respect to the scale of the COVID-19
pandemics, both have undergone a protracted “first
wave” with an unsteady, but continued growth in inci-
dents and deaths. Sweden took an entirely different
approach to battling the COVID-19 pandemic, especially
compared to its Nordic neighbours by opting to rely on
personal responsibility of its residents as opposed to
strict closures and quarantines [29]. As a result, the abso-
lute and relative indicators of COVID-19 incidence in
northern Sweden were noticeably higher than elsewhere
in the Arctic (Figures 3 and 4). The initial wave of the
pandemic continued strongly through July, when it
started to show signs of “flattening.” The case of north-
ern Sweden vis-a-vis its immediate Arctic neighbours,
Norway and Finland, is particularly interesting as it pro-
vides a potential for showcasing the impact of different
mitigation regimes in sparsely populated regions.

In Alaska, while prevention and mitigation measures
were undertaken relatively early, they varied consider-
ably across the state. Some communities, especially in
rural areas and remote locations were nearly comple-
tely isolated from the outside world by travel bans.
Other settlements had variable levels of restrictions
with major urban communities gradually shutting
down by the end of March. However, the state was
largely reopened by late May [30].

Tidal wave: Northern Russia generally followed the
national patterns of the COVID-19 pandemic. The onset
of confirmed cases started relatively late, but since has
maintained growth through July. A peculiar feature of
the COVID-19 incidence dynamics in northern Russia is
the presence of spikes, which likely correspond to the

outbreaks at industrial facilities. However, northern
Russian regions demonstrated a relatively low mortality
rate and CFR. A cautionary remark needed here is that
Russian northern regions differ considerably in respect
to population and settlement characteristics, while also
being highly heterogeneous internally. Throughout
spring, the Russian regions instituted closures and
other quarantine measures, but they were highly vari-
able with respect to timing, severity and enforcement.
Most restrictions have been terminated while cases
continued to increase.

Isolated splashes group brings together regions of
Northern Canada and Greenland. These areas had no
significant proliferation of the pandemic, registered
only isolated cases, and posted few or no deaths.
These remote territories implemented strict quarantines
that included outright travel bans, self-isolation and
closures. Perhaps, these regions could be considered
“pre-pandemic.” However, the areas belonging to this
group are highly vulnerable to the COVID-19 pandemic
given their remoteness, lack of healthcare infrastruc-
ture, and underlying socioeconomic and health issues
prevalent in local communities, so they remain of parti-
cular concern as the pandemic continues.

Preliminary insights from mobility data

Mobility metrics may help to explain the geographic
spread of COVID-19 [31]. Google and Apple are provid-
ing summarised mobility data for various regions of the
world. Initial evidence from Google Mobility Reports
[32] demonstrates variable mobility patterns spatially
and temporally in the Arctic (Figure 5). In this prelimin-
ary analysis, only workplace mobility was examined.
The mobility metrics represent the departure from
a baseline for a given day of the week. Google estab-
lished this baseline from the five week period
3 January-6 February 2020 with the median value for
the given day of the week from that period represent-
ing the baseline value. Thus, for any given day of week
and for a given region, the workplace mobility metric
represents a positive or negative percentage departure
for the number of trips to mobile phone owner’s work-
places. A clear temporal pattern can be seen with all
regions having a significant drop in workplace mobility
from the middle of March with a subsequent stabilisa-
tion or rise from mid-April through June. Northern
Sweden, however, exhibited lower reductions com-
pared to its neighbours, likely reflecting its different
approach to anti-epidemic measures, as discussed
above. Less pronounced drops in workplace mobility
were also observed in Alaska. Data for Russian regions
were not available. Overall a significant drop in
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Figure 5. Workplace mobility change and COVID-19 incidence rate by region and overall cases per 100,000 in the Arctic.

incidence rate in the Arctic is seen approximately 3
weeks after a sharp drop in workplace mobility was
seen, an observation consistent with other regions [33].

Discussion and conclusions

This study gathered available data and provided
a preliminary analysis of the spatiotemporal dynamics
of the COVID-19 pandemic in the Arctic between
February and July of 2020. The quality and availability
of usable data are still a concern, given that the scope,
definitions and accuracy of reporting vary between
countries and regions. Although we urge caution in
interpreting the data and initial findings, there is
enough evidence to give key insights into the ongoing
pandemic. Still, more data and further studies are
needed to elucidate the picture of COVID-19 spread
and impacts in the Arctic, a task we intend to accom-
plish in follow-up contributions.

Since late February 2020, the COVID-19 pandemic
has been ongoing in the Arctic with the exception of
a few regions. However, we found considerable geo-
graphical differentiation in the dynamics of the pan-
demic. Greenland, Faroe Islands and northern Canada
remained relatively COVID-19 free, likely due to their
isolation, strong public-health directives and strictly
implemented quarantine measures. Elsewhere, COVID-
19 infections and mortality generally remained below
national (non-Arctic) levels: the spatially dispersed and
isolated nature of most Arctic communities is probably
the reason for this. Early pandemic trends point to the
success that Norway and Iceland demonstrated in
rapidly suppressing COVID-19 after an initial rapid
expansion of the pathogen. In contrast, Russia,

Sweden and Alaska are experiencing increasing infec-
tions and mortality, although mortality in Sweden
seems to have peaked in the last week of April and
first week of May.

The outlook for the Russian Arctic and Alaska com-
munities is less than rosy. In Sweden, the situation is
also precarious because of the deliberate choice to use
alternative anti-pandemic strategies [29]. In northern
Russia and Alaska, prevalence of extractive industries
with the large fly in/fly out labour force, limited health-
care infrastructure, highly variable or inconsistently
implemented public health directives at the state and
national levels place northern regions, and especially
Indigenous communities, in both countries at high risk
[34] Significant COVID-19 hot-spots centred on extrac-
tive facilities threaten many areas within the Arctic.
What is more, both the USA and Russia remain in the
top three COVID-19-infected countries, and with largely
lifted anti-pandemic measures, Arctic communities in
Russia and Alaska, remain at elevated risk levels for
COVID-19 because of their spatial economic connectiv-
ity to the global economy.

At the same time, Arctic regions that are more
embedded within the global economy are also experi-
encing higher COVID-19 infections and higher mortal-
ities. These are communities that have suffered from
Early Shockwave, Prolonged First Wave and Tidal Wave
of COVID-19. Although some of these regions are weal-
thier and have better access to medical care, many
communities there are ill-prepared for the pandemic
and thus may face disastrous consequences in the
months to come. In contrast, those more spatially and
economically isolated, such as in Greenland and the
Canadian Territories were less affected by COVID-19.
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This mirrors the patterns observed in the Medieval
Black Death in Europe where villages located away
from the pilgrimage and trade routes suffered fewer
plague fatalities [35]. Isolation from the traders
appeared to be key during the Black Death and helped
Indigenous communities to overcome measles and
Spanish Flu [20]. That is why bridging Indigenous and
“western” scientific knowledge may be a source of
place-based for the COVID-19 based on place-specific,
locally embedded and knowledge-driven decisions and
measures.

Knowledge gaps and future directions

Examining COVID-19 pandemic in the Arctic has
a plethora of limitations. In addition to already men-
tioned data issues (coverage, varying definitions, retro-
active revisions, aggregation, mismatching spatial units,
asynchronous reporting, etc.), small Arctic populations
create a “small numbers” problem resulting in high
volatility, abrupt changes and uncertainties in interpre-
tations of reported figures. In addition, a relatively short
time has elapsed since the commencement of the pan-
demic. As new data become available, more efforts are
required to track and analyse the pandemic at the pan-
Arctic, regional and local levels. We need to better
grasp the patterns of COVID-19 spread, mortality and
morbidity, and ascertain the relationships with under-
lying public-health conditions and healthcare resources,
socioeconomic characteristics, prevention and mitiga-
tion policies, and experiences of the Indigenous
Peoples. Particular attention needs to be paid to collect-
ing and analysing disaggregated data (regional and
local), illuminating the differences between urban and
rural, Indigenous and non-Indigenous communities, dif-
ferences based on gender and age, understanding hot
spots, outbreaks, and clusters versus COVID-19-free
places, systematically assessing the impacts of anti-
pandemic policies, changes in mobility, organisation
of response and Indigenous knowledge.
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