
HIGHLIGHTS  2016

Highlights of 2016 include intensive fieldwork on land and sea, as well 
as detailed laboratory experiments at CENPERM in Copenhagen. The 
following four papers published in 2016 highlight the benefits of taking a 
multidisciplinary approach to the work.

1. The concentration of methane (CH4) in the atmosphere depends upon 
the balance between its sources and sinks. Methane sinks in the Arctic 
depend on microbial oxidation in soils. It is debated how climate change will 
affect the capacity of those systems to act as a net source or sink of CH4. 
D’Imperio et al. (2016) reported in Global Change Biology on the occurence 
of methane oxidation in contrasting soil types on Disko Island (West Green-
land) with a focus on responses to experimental warming in contrasting soil 
and landscape types. Methane oxidation rates from bare soil, and dry heath 
were surprisingly high, and when scaled to the entire landscape, they are far 
more important than methane release from wetlands. Consequently, there 
was a net landscape sink of more than 80 kg CH4-C per km2 during the 
growing season, which may further increase by 20% with a few degrees of 
warming obtained using open top chambers at the field site. It is concluded 
that bare and dry tundra ecosystems should be considered in the net CH4 
budget of the Arctic due to their potential role in counterbalancing CH4 
emissions from wetlands – not the least when taking the future climatic 
scenarios of the Arctic into account.

2. Biogenic volatile organic compounds (BVOCs) are reactive gasses that 
can contribute to atmospheric aerosol formation. BVOC emission from 
vegetation is dependent on temperature and light availability. Increasing 
temperature, changing cloud cover, and shifting composition of vegetation 
communities can be expected to affect emissions in the Arctic, where the 
ongoing climate changes are particularly severe. Based on data collection 
near Nuuk in West Greenland, Kramshøj et al. (2016) reported in Nature 
Geoscience on the effects of warming or reduced sunlight after six years 
of experimental treatment in a randomized block design. By separately 
assessing the emission response of the whole ecosystem, plant shoots, and 
soil in four measurements covering the growing season, our data show that 
warming increased the emissions directly, rather than via a change in the 
plant biomass and species composition. Warming caused a 260% increase 
in the total emission rate for the ecosystem and a 90% increase in emission 
rates for plants while having no effect on soil emissions. Compared to the 
control, reduced sunlight decreased emissions by 69% for the ecosystem, 
61–65% for plants, and 78% for soil. The detected strong emission response 
is considerably higher than what is observed at more southern latitudes, 
emphasizing the high-temperature sensitivity of ecosystem processes in the 
changing Arctic.

3. Glacial meltwater systems supply the Arctic coastal ocean with large 
volumes of sediment and potentially bioavailable forms of iron, nitrogen, and 
carbon. The particulate fraction of this supply is significant, but estuarine 
losses have been thought to limit the iron supply from land. In Nature Sci-
entific Reports, Markussen et al. (2016) document how flocculation (particle 
aggregation) involving labile iron may increase horizontal transport rather 
than enhance deposition close to the source. This is shown by combining 
field observations in Disko Fjord, West Greenland with laboratory exper-
iments. Data show how labile iron affects floc sizes, shapes, and densities, 
and consequently, yields low settling velocities and extended sediment 
plumes. The study highlights the importance of understanding the floccula-
tion mechanisms when examining fluxes of meltwater transported iron in 
polar regions today and in the future, and underlines the influence of terres-
trial hotspots on the nutrient and solute cycles in Arctic coastal waters.

4. Generating meaningful greenhouse gas (GHG) emissions targets requires 
an understanding of Earth system dynamics and projections of how they will 
respond to global change. Despite growing evidence that warming enhances 
soil carbon fluxes to and from the soil, the net global balance between these 
responses remains uncertain. In Nature, Crowther et al. (2016) presented a 
comprehensive analysis of warming-induced changes in soil carbon stocks by 
assembling data from 49 field experiments located across North America, 
Europe, and Asia. This study shows that the effects of warming are contin-
gent upon the size of the initial soil carbon stock, with considerable carbon 
losses occurring in high-latitude areas with high carbon stocks. By extrapo-
lating this empirical relationship to the global scale, estimates of global soil 
carbon sensitivity will help to constrain Earth System Model projections. 
The study suggests that global soil carbon stocks in the upper soil horizons 
may decrease by 30 (± 30) to 203 (± 161) Pg C for each degree of con-
tinuous warming, depending upon the potential acclimatization rate of soil 
organic matter decomposition. An assumption of annual acclimation yields 
a conservative estimate that soil C stocks will fall by 55 (± 50) Pg C from 
the upper soil horizons by 2050, a value that is equivalent to a CO2 emission 
representing an additional 12-17% to the anthropogenic emissions over 
this period. Despite the uncertainty in these estimates, the direction of the 
global soil carbon response is consistent across all acclimatization scenari-
os. This analysis provides empirical support for the assumption that rising 
temperatures may stimulate the net loss of soil carbon to the atmosphere, 
thereby driving a positive land carbon-climate feedback that could accelerate 
climatic change.
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