
HIGHLIGHTS  2021

The year 2021 has been dominated by new activities, new 
external funded projects and ongoing fieldwork despite 
of that CENPERM is running on its last year and the many 
Covid-19 restrictions. Almost all planned field work was 
completed, including a North Greenland transect trip. In 
March, we furthermore hosted a successful symposium on 
Arctic carbon and nitrogen dynamics (ArCaN-21). Around 
100 participants gathered for a two-day online symposium 
organized by CENPERM, addressing the response of the car-
bon and nitrogen cycles from different perspectives, ranging 
from studies on microbial ecology and soil biogeochemistry 
to plant ecology and ecosystem modelling. The following 
publications are just few of the highlights of 2021. 

1. Plant nitrogen (N) is an essential component of the N cycle 
in Arctic terrestrial ecosystems and determined by several 
processes including plant N uptake and reallocation during 
the growing season. In Remote Sensing of Environment Wester-
gaard-Nielsen et al. (2021) quantified leaf N contents and C:N 
ratios of four widespread shrub species in West Greenland 
from June through October and compared plot observations 
to landscape scale based on a new Sentinel-2-derived index. 
We concluded that Sentinel-2 (S-2) satellite data is a con-
vincing method for quantifying plant functional N dynamics 
in space and time, but also that in-situ data from the entire 
growing season is critical for quantifying the timing of N allo-
cation. We saw that specific key species, such as Salix glauca, 
are capable of halving their leaf N content during senescence 
and that retranslocated to stems and roots can be as high 
as 0.8 g N per square meter. From the same study area, in 
Biogeochemistry Rasmussen et al. (2021) concluded that a 
significant amount of early-season N input can be mobilized in 
a sloping terrain but also that plants appear as poor utilizers 
of early-season N. The two works underlined the complexity 
of tundra ecosystem N allocation in time and space, which 

is important in order to understand future responses in a 
warmer Arctic.

2. Climate change increases the insect abundance, especially in 
Arctic ecosystems. Insect herbivory also significantly increases 
plant emissions of volatile organic compounds (VOCs), which 
are highly reactive in the atmosphere and play a crucial role in 
atmospheric chemistry and physics. In Global Change Biology 
Rieksta et al. (2021) assessed how experimental manipulations 
of temperature and light availability in a subarctic tundra affect 
the VOC emissions from the widespread arctic dwarf birch 
when subjected to different kind of herbivory. We observed 
that warming and insect herbivory on dwarf birch stimulated 
VOC emission rates and altered the blend of VOCs. The her-
bivory-induced increase in sesquiterpene and homoterpene 
emissions were specifically climate-treatment-dependent. 
The study showed a general enhanced tundra VOC emissions 
upon insect herbivory and synergistic effects on the emissions 
of some VOC groups in a changing climate, which can have 
positive feedbacks on cloud formation etc. 

3. The frequency and severity of fire is increasing in Arctic 
tundra regions with climate change. In Science of the Total 
Environment Xu et al. (2021) assessed the effects of exper-
imental low-intensity fire in combination with warming on 
soil biogeochemical cycles and post-fire greenhouse gas 
(GHG) emissions in a dry heath tundra, West Greenland. We 
observed high levels of plant available soil nutrients including 
nitrate, ammonium and phosphate following fire. Also two 
years after fire, nitrous oxide and carbon dioxide emissions 
were significantly higher from burned sites. There were 
additional positive effects by modest soil warming on carbon 
dioxide emissions. We concluded that post-fire tundra soils 
have the potential to enhance soil GHG emissions especially 
during episodes with wet soil conditions.
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