
Steve Coulson, UNIS
Polar Night Week 2022



Conservation of Arctic Flora and Fauna

• CAFF boundary

• 32 million km2

• 6% of Earth

• Key global role

Photo: Carsten Egevang



State of the Arctic Terrestrial Biodiversity 
Report (START)

2013
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Report based on 13 peer 

reviewed articles

Ambio Special Issue 2020

• 11 species group assessments

• 2 START reviews
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State of the Arctic Terrestrial Biodiversity 
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Vegetation Arthropods

Birds Mammals

Conceptual model of energy flow 
through the high Arctic terrestrial 
food web
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Pollinators

Herbivores

Decomposers

Prey for vertebrates

Blood-feeding

Predators and parasitoids

Six ’Functional Ecosystem Components’

G. Söli

P. Hermansen

A. Fjellberg
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Gillespie et al 2020
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• START report only considers microarthropods. 

Enchytraeidae, Nematoda, etc are excluded.

• Not even all microarthropods included.

• Eg. Mites excluded due to difficulties comparing regions

Svalbard

• 178 species (Seniczak and Seniczak 2020)

• 25% first recorded / named from Svalbard

• 36 only recorded once often in ’early years’
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New observations e.g. Scutozetes clavatosenillus

Seniczak et al. 2017
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New observations e.g. Scutozetes clavatosenillus

Seniczak et al. 2017
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Edgeøya (Ávila-Jiménez et al. 2019)

• 140 invertebrate species identified

• 16 (11%) are new records for Svalbard.
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Plutella polaris

• 1873 - 7 individuals

• Not seen again until 2015

Søli et al. 2018 
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Gillespie et al 2021



Arthropod monitoring
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Arthropod trends

• Among important pollinating flies, trend information exists for east 
Greenland (Zackenberg), where analysis shows dramatic decreases (80%) 
in abundance between 1996 and 2014.

Trends in four fly species occurring at Zackenberg Research Station (east Greenland), 
1996-2014. Adapted from Loboda et al 2018 in Gillespie et al 2020.

Fiona Paton



Arthropod trends (continued)

• A major group of decomposer arthropods, the springtails 
(Collembola), showed overall increases in abundance but 
declines in diversity in some habitats in west Greenland 
(Kobbefjord), with some contrasting patterns in east 
Greenland.

Population trends for springtails in Empetrum nigrum plant community in Kobbefjord, Greenland, 2007-2017. Adapted from Koltz et al 2018 in 
Gillespie et al 2021.

Arne Fjellberg



Distribution of long-term studies 
of monitoring sites of abundance 

and phenology of plants 
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Vegetation



Vladimir Melnik/Shutterstock.com

All plants

Madalin Olariu/Shutterstock.com

Invasive alien species

Mora Aronsson

Rare species

Vegetation  monitoring



Vegetation trends

Circumpolar trends in 
primary productivity as 

indicated by the 
maximum Normalized 
Difference Vegetation 

Index, 1982-2017

• Since 2001 there has been a significant increase in 
vegetation productivity across the Arctic, and an earlier 
start of the growing season in the sub and low Arctic.



Bird monitoring

Geographical coverage of terrestrial bird FEC 
monitoring in the Arctic.

Shorebirds

Waterfowl

<10 years of data
>10 years of data, no strong evidence of mismatch
>10 years of data, strong evidence of mismatch
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Herbivores



Bird trends

• Of the 88 species of birds examined, 20% experienced declines in all 
populations, while well over half had at least one population in decline.

Arctic-breeding populations of gyrfalcons 
and peregrine falcons are relatively 
stable.

Populations of rock and willow ptarmigan 
showed both positive and negative trends.

Nearly half of all geese species 
are increasing.

Knud Falk
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Bird trends (continued)

More than half of all wader species are declining, but large variation across flyways: 
88% declining in East Asian-Australasian Flyway, but 70% stable or increasing in the 
African-Eurasian Flyway.
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Mammal monitoring
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Caribou/reindeer trends and monitoring

Circumpolar populations of caribou/reindeer 
have declined since the 1990. Some exceptions 
eg Svalbard reindeer.

Trends and distribution of Rangifer populations.
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Location and trends of lemming populations at Arctic monitoring sites.

Lemming monitoring and trends
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There have been no detectable trends in 
circumpolar lemming populations over 
the last 25 years.



Arctic fox monitoring and trends

Arctic fox monitoring study sites.

Arctic fox abundance was either stable or 
increasing in most monitoring sites.
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State of the Arctic Terrestrial Biodiversity 
Report (START): https://www.caff.is/terrestrial
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Vegetation Arthropods

Birds Mammals

Conceptual model of energy flow 
through the high Arctic terrestrial 
food web

https://www.caff.is/terrestrial


• Climate change the overwhelming driver of change.

• Changing frequency, intensity, and timing of extreme and 
unusual weather.

• Species from southern ecosystems - an “Arctic squeeze”.



• Some trends but natural variability and large information gaps 
make it difficult to assess and summarize pan-Arctic trends.

• For most species groups or FECs the monitoring is poor with 
unpredictable funding

• Range and complexity of drivers –
• the need for comprehensive, integrated, ecosystem-based monitoring 

programs, 

• coupled with targeted research projects to help decipher causal 
patterns of change.



• Improved information exchange.

• Standardised monitoring; e.g. COAT in Ny-Ålesund, BIG in 
Bjørndalen.

• Overview on what sampling is being undertaken?

• Resources to coordinate the analysis of these samples.

• Establishing of monitoring using standardised protocols.

• Evaluation of advances in new methods; e.g. eDNA.
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