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Chairman’s 
Welcome 

Professor Bo Elberling  

Compared to other years, the summer of 2018 was  
cold and wet in Greenland. While summer tempera-
tures in Europe were higher than for decades, summer  
temperatures at Arctic Station were in general low.  
Despite the weather, the year 2018 has been a very  
succesfull year.  

Arctic Station monitoring program has now been an  
integrated part of the Greenland Ecosystem Monitor-
ing program (GEM) for two years. The DiskoBasis mon-
itoring program has been funded by the University of  
Copenhagen since 1991 and  co-funded by the Danish  
Ministry of Energy, Utilities and Climate since 2012.  
I like to thank  all the involved people for the efforts  
put into this monitoring program. As in previous years,  
this annual report provides an overview of data being  
collected.  

Much of the research at the station is truly multi-dis-
ciplinary. I would like to highlight one investigation in  
2018; a study about how permafrost thaw can lead to  
a potential production and release of climate-relevant  
gases. Based on samples collected near Arctic Station,  
Kramshøj et al. (2018) shows in Nature Communica-
tions that microorganisms in thawing permafrost play  
an important role in the production of a high amount  
and diversity of VOCs (volatile organic compounds).  
The study demonstrates for the first time that substan-
tial amounts of ethanol and methanol and more than  
300 other organic compounds can be produced and  
released from thawing permafrost. Even more sur-
prisingly, VOCs from thawing permafrost may not be  
released to the atmosphere, as the results also show  
that unfrozen soil layers above the permafrost zone  
can consume the VOCs as fast as VOCs are released  
from the thawing permafrost. There are many other  
surprising and interesting conclusions based on work  
at Arctic Station from papers published in 2018. Please  
see page 26 for a complete list of papers. 

Many new projects have been initiated in 2018. An  
example is a new collaborationship between Arctic  
Station and Center for Permafrost and the Centre for  
Ice and Climate at the University of Copenhagen. This  
group initiated an ice-coring campaign during Easter  
2018. This is an example of a multi-discilinary approach  
which focusses on regional climate signals in local ice  
caps near Arctic Station. The collaboration was in-
tergrated with a field school on safety working and  
drilling on ice during winter in the Arctic. Such initia-
tives are only possible because the station is open year-
round. Many thanks to Akaaraq Mølgaard for help and  
advice during this winter course and drilling event. This  
annual report summarizes all major activities reported  
and I am pleased and happy to note the variability of  
projects. The station has been fully occupied most of  
the summer in 2018. 
  
Arctic Station is staffed year-round with a scientific  
leader, a technical leader and a captain of R /V Porsild.  
I am impressed by the enthusiasm and would like to  
acknowledge the excellent and hard work from our  
colleagues in Qeqertarsuaq. Morten Rasch took over  
the position as the scientific leader after Regin Rønn  
in 2018. With a solid background in arctic logistics and  
infrastructure, Morten initiated several projects aiming  
at improving future guests' use of the station. The year  
2018 was also the year when plans for a major renova-
tion of the station in 2020 have been seriously pushed  
ahead. Finally, I would like to thank the entire board  
for a very fruitful collaboration in 2018 and warm  
thanks to Gitte Henriksen for a very competent   
administration of the station. 

Enjoy reading 

Bo Elberling 

Annual  Repor t  2018   

Photo: Advanced Analytical Chemistry - Arctic Pollution  
Research 2018 (Field course) 
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Monitoring at Arctic Station 
Charlotte Sigsgaard, Regin Rønn, Michele Citterio, Jakob Abermann, Per Juel Hansen, Kirsty Langly, Kirsten S. Christoffersen,   
Sille Myreng, Daniel Binder, Laura Helene Rasmussen, Morten Rasch, Aart Kroon, Dorthe Krause-Jensen, Birgit Olesen,   
Thomas Friborg and Bo Elberling 

A majority of the ongoing monitoring at Arctic  
Station is now part of Greenland Ecosystem Moni-
toring (GEM) where Arctic Station on Disko is one of  
three main sites together with Zackenberg and Nuuk.   
GEM is a long term monitoring program operated by  
Greenlandic and Danish research institutions. With-
in the GEM program there are several sub-programs  
covering different components of an ecosystem:  
ClimateBasis, BioBasis, GeoBasis, MarineBasis and  
GlacioBasis. All sub-programs except BioBasis were  
funded in 2018 at Arctic Station. Several topics were  
already monitored but it has been possible to expand  

and extend the ongoing monitoring efforts with the  
enrolment in GEM and the funding from the Danish  
Ministry of Energy, Utilit ies and Climate. GEM-data  
is freely available from the public GEM database on  
the internet through http: //data.g-e-m.dk. A short  
summary of selected parameters from the monitoring  
programs is presented in this section. There is a close  
collaboration between GEM and Center for Perma-
frost (CENPERM), but most data from CENPERM are  
not available through the GEM database. Please con-
tact Bo Elberling (be@ign.ku.dk) if you are interested  
in data from specific CENPERM activities.  

Figure 1. Map of the southern 
part of Disko Island with 
monitoring sites. 
Red circle: Arctic Station, 
Red square: CENPERM experi-
mental site in Blæsedalen. 
1: Lake Sanningasup Tasia        
    (Moræne sø), 
2: Røde elv (Kuussuaq) river site, 
3: Automatic weather station 
    AWS2-Østerlien, 
4: Camera-site Lyngmarksfjeld, 
5: Chamberlin glacier, 
6: Pjeturssons moraine, 
7: Automatic weather station 
    AWS4-Skarvefjeld, 
8: Weather station Teleøen 
    (Asiaq). 

The satellite background image 
is copied from Google Earth 
Image©2016 Digital Globe. This 
map is covered by an image pro-
vided by IBCAO, imagery date: 
7/31/2015. 
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Figure 2. Annual mean air temperatures at Arctic Station from  
1992 to 2018 and mean air temperatures for the warmest months  
(June, July and August) and the coldest months (January, February  
and March). 

Figure 3. Mean monthly air temperatures in 2018 compared to  
minimum, maximum and average values for the period 1992-2018. 

Weather and Climate Monitoring  
Arctic Station has  monitored local meteorological  
parameters since 1991. The old automatic weather  
station was removed in 2018, but measurements of  
similar parameters are continued at the nearby weath-
er station in Østerlien where data has been collected  
since 2012 (Figure 1). Most of the data shown in this  
section are from these two weather stations. Several  
smaller temperature- or weather stations are located  
at different elevations in the area to cover altitudinal  
gradients and local variability. The annual mean air  
temperature in 2018 was -3.2°C (Figure 2). It was a  
year with average winter temperatures and relatively  
low summer temperatures when compared to the pe-
riod of registration (1991-2018). Particularly, June and  
July were cold with mean monthly air temperatures  
being the lowest since 1999 and 2004, respectively  
(Figure 3). The warmest day was registered on 6 June  
when a dry warm Foehn wind from the East increased  
the air temperature from a few degrees to 17°C  
(Figure 6). During the rest of the summer, the tem-
perature never exceeded 15°C (Figure 4). No negative  
air temperatures were registered from 13 June to 20  
September.  

Foehn situations are common in this area and can  
happen any time a year. When they occur in the win-
ter time, snow melt and subsequent re-freezing can  
result in ice covers depending on the duration and  
maximum temperature of these warm episodes. When  
the snow cover disappears the insulating effect also  
disappear and air temperature can easier affect the  
soil. Two significant Foehn situations were observed in  
March. Another Foehn situation with positive temper-
atures lasted for a period of 35 hours and reached a  
maximum temperature of 9 degrees on 19 and 20 No-
vember 2018. This caused massive snow melt illustrat-
ed in the snow data from Østerlien (Figure 4). Several  
freeze-thaw cycles were observed in April and May. 

The summer was also relatively wet with cloudy con-
ditions. Rain was registered on 31 out of 62 days in  
July and August. A heavy rain-event occurred on the  
3 August when 66 mm of rain was registered (Figure  
4). Peak water levels and increased discharge rates  
were observed in Røde Elv during this event (Figures  
9 and 10). In total 281 mm rain was registered from  
1 May to 30 September which placed 2018 in the  
high end compared to rain measured over the last  
decades (Figure 5). Total annual precipitation includ-
ing both snow and rain was measured at Teleøen  
approximately 700 meter from Arctic Station as par t  
of Asiaqs ClimateBasis program. 

The relatively cold and wet summer caused slower  
thaw penetration into the ground and lower soil  
temperatures compared to earlier years. I t also re-
sulted in water saturated soil conditions during most  
of the summer (Figure 4). 

Gas exchange monitoring   
Measurements of carbon dioxide (CO2) exchange  
rates between land and atmosphere have been re-
corded in Østerlien since November 2012. Østerlien  
is a relatively moist area covered by low vegetation  
of dwarf shrubs. Data is continuously collected using  
an eddy covariance system consisting of an ultra-
sonic 3D anemometer and an infrared gas analyzer.  
The location next to Arctic Station makes year-round  
measurements possible, because the instruments are  
powered by cables from the station and permanent  
staff is available to service the station throughout  
the winter.  

Uptake of CO2 by photosynthesis exceeded the re-
lease of CO2 by respiration from the 22 June. There-
by, the ecosystem turned into a sink of CO2 with a 
net uptake from the atmosphere to the land surface  
(Figure 4). The system switched back to a net source  
of CO2 by the end of August when leaf senescence  
gradually ended the photosynthesis. The peak uptake  
rate was reached on 19 July. 
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Figure 4. Temporal variations of selected parameters from the automatic weather station (AWS-2) in Østerlien 2018 (data logged every 30 
min). From upper to lower panel: air pressure, air temperature and rain, wind speed (mean and max), wind direction, snow depth, soil mois-
ture, ground temperatures and preliminary results of diurnal net ecosystem exchange (NEE) and air temperature (NEE refers to the sum of all 
CO2 exchange processes, including photosynthetic CO2 uptake by plants, plant respiration and microbial decomposition. Fluxes directed from 
the land surface to the atmosphere are positive while fuxes directed from the atmosphere to the land surface are negative). 
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Figure 5. Stacked monthly values of rain from May to September measured just outside Arctic Station  
(missing years were due to malfunction of the equipment).  

River water Monitoring  
Runoff from the river Røde Elv (Kuussuaq) drainage 
basin is an important part of the water balance and 
an essential tool to estimate the total fluxes of fresh-
water, sediment and nutrients from land to ocean. 
Monitoring of the discharge and fresh water chemis-
try in Røde Elv has been carried out since 2013. The 
drainage basin varies in elevation from 0 to about 
800 m asl and the spatial size is estimated to ca. 100 
km2 of which ca. 20% is covered by glaciers. 

The river broke up during a Foehn event on 6 June. A 
Foehn is a warm dry wind. It occurs in the lee 
(downwind side) of a mountain. From early morning 
to midnight a steady easterly wind blew with average 
wind speeds of 10 m/s. The dry warm wind increased 
air temperatures to 17 degrees for 20 hours before 
it dropped to 0 -5°C again (Figure 6). The warm wind 
rapidly increased the melting and around noon the 

water was running on the snow in the river bed. 
Several slush flows occurred during the day (Figure 7) 
with transport of large ice and snow rafts. A violent 
slush flow took place from the narrow sidevalley in 
the late evening (Figure 8). This happened when melt 
water stored by snow or dammed by snow or ice fur-
ther upstream suddenly broke up. 

The cold summer was also mirrored in the river water 
temperature which never exceeded 10°C and the 
water was on average 1 to 2°C lower in July com-
pared to previous years (2013-2018) (Figure 10). 

Figure 6.  Illustration of the Foehn situation around  
6 June. Steady high winds from east result in high  
air temperatures and low relative humidity.  
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Figure 7. Water started to run  in the snow covered river bed on 6 June. Several fows with a mixture of water, snow and ice occurred during  
the day. Photos: Charlotte Sigsgaard and Laura L. Frendrup. 

Marine monitoring  
Marine monitoring has been periodically carried out 
at Arctic Station since 1924. In the present marine 
monitoring program, depth-specific measurements of 
ocean water temperature, salinity, conductivity, den-
sity, oxygen content and fluorescence are per formed 
with a CTD-probe from the R / V Porsild or from the 
sea ice when possible. The measurements are carried 
out on a monthly basis at three fixed positions. The 
deepest profile ‘Fast Station’ extends to 300 meters 
depth and is located south of Qeqertarsuaq (69°11´ 
N, 53°31´W). Ver tical distribution of temperature 

and salinity from this position has been more or less  
extensively monitored as par t of the routine sam-
pling from Arctic Station and associated research  
projects since 1973.  

Average water temperatures measured in July are  
shown for three dif ferent depths (10, 50 and 200  
meter; Figure 11) i l lustrating sur face water, interme-
diate water and deep/bottom water. The coldest wa-
ter is found in the intermediate zone, here represent-
ed by 50 meters depth. In high northern latitudes,  

Figure 8. A loud and violent break-up of one of the tributaries to Røde Elv was observed on 6 June. There is half an hour 
between the two photos. The person standing inside the red circle in the left photo had luckily returned to higher grounds before the water 
came fushing through the valley (right photo). Photos: Charlotte Sigsgaard. 
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Figure 9. About 60-70 mm of rain on the 3 August 2018 caused overland fow and high discharge and high content of suspended sediment 
in the river. Photo: Elisabeth L. Kolstad. 

there is often a layer of cold water at 50 -100 m with 
temperatures as low as -1.6 °C sandwiched between 
the warmer sur face and deeper layers. 

Disko Bay was ice-covered during the winter 2018 
(January-March) and sur face waters were about -1.5 
to 2.0 °C. A spring bloom of diatoms and the 
haptophyte Phaeocystis developed in mid-April in 
the sur face waters, when the temperature was sti l l  
<0°C (Figure 12). The phytoplankton bloom depleted 
the major nutrients (N, P, Si) in the sur face waters 
during late May. After the spring bloom sedimen-
tation, a subsurface bloom of phytoplankton de-
veloped at the pycnocline, which lasted the entire 
summer. In late autumn, a smaller secondary bloom 

developed after mixing of the water column had 
brought nutrients back up into the sur face layers. 
The phytoplankton biomass dropped to low winter 
levels when the day length and the incoming irradi-
ance decreased during late autumn. 

Figure 10. The 2018 main runoff season (late May to end September) of the Røde Elv river. Rain and air temperature are from the nearby 
automatic weather station at Arctic Station. The relation between discharge and water level are not valid in the period from 26 May to 9 June 
due to snow and ice in the river bed and banks (red colored part of the curve). 
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Figure 11. Average water temperature in July measured in a ver-
tical profle at ‘Fast Station’, years 1992-2018. Data are shown for 
10, 50 and 200 m depths. 

Macroalgae monitoring  
The Greenland Ecosystem Monitoring program (GEM) 
on marine vegetation in the Disko Bay was init iated 
in the summer of 2018. The program includes studies 
of tidal and subtidal macroalgae along the shores 
of Disko Island and Kronprinsens Ejland as specified 
below. 

Growth of knotted wrack (Ascophyllum nodosum). 
Macroalgal forests are expected to grow faster and 
expand their current distribution area and, hence, 
their associated ecosystem functions in a warmer 
future with longer open water periods. The growth, 
as the length and biomass of the young tissue at 
the tip of the shoots, were measured, profit ing from 
the fact that annual "knots"/bladders are natural 
"markers" of each year's growth. The youngest tip 
segment of Knotted wrack grew at a rate of about 2 
cm per year. The carbon and nitrogen content of the 
tissue were measured as supplementary variables. 

Distribution and composition of macroalgae along 
transect lines from the upper to the lower edge of 
the tidal zone. I t is expected that warming will allow 
the tidal vegetation to expand fur ther upshore. The 
composition and cover of the macroalgae in intervals 
along transect l ines were visually assessed. A large-
scale i l lustration of the distribution was obtained by 
drone photos. The tidal vegetation forms a fringe 
along the shores of both For tuna Bay (Figure 13) and 
protected sites at Kronprinsens Ejland with the vege-
tation extending to about 1.5 m above card zero. 
The tidal vegetation is dominated by Fucus vesicuso-
sus and the community is relatively species-poor with 
a total of only 8 macroalgal species and the asso-
ciated fauna composed of Mytilus sp, Lit torina sp. 
and Semibalanus. The tidal community also colonises 
tidal pools in this area with the pools characterized 
by high pH in the summer. 

Depth distribution and composition of macroalgal 
forests along transect lines extending from close to 
the shore and down to the deep edge of the mac-
roalgal forest. I t is expected that macroalgae will 
penetrate deeper in response to longer open water 
periods. Underwater video was used for the assess-
ment. The macroalgal forests are dominated by kelps 
(Figure 14) and extend to maximum depths of around 
43 m at Qeqertarsuaq/Kødøen and somewhat deeper 
at Kronprinsens Ejland where the maximum depth 
was deeper than the length of the video line (50 m). 
Earlier studies in the Disko Bay area underline the 
deep penetration of kelp forests in the area. 

Figure 12. Vertical distribution of a) Temperature (°C), salinity (‰ ), 
density (g/L) and chlorophyll a (µg/L) as a function of the year at the 
marine monitoring site in Disko Bay. 
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Lake / Date Ice Snow Snow Cond pH TP TN Chl. 
cm cm % µS/cm ug/l µg/l µg/l 

Moræne Sø 
27/04/2017 103 38 100 237 7.0 19 1236 0.2 
16/05/2018 130 28 100 278 6.7 0 925 2.0 

22/07/2017 0 0 0 107 7.1 24 312 4.7 
18/08/2018 0 0 0 88 7.5 9 351 2.2 

Kangaarsuk Sø 
13/07/2017 0 0 0 228 8.5 34 411 11.8 
15/08/2018 0 0 0 71 7.7 13 380 3.4 

  

 
 

Growth of sugar tangle (Saccharina latissima/ S. 
longicruris) using the size of the annual blade as a 

 
 

 
 

 

 
 
 

 
 
 
 
 

 

  
 

 

 
   

 

 
 

 
 
 

 

 
 
 
 

 

Figure 13. Overview, based on drone images, of Fortuna Bay with  
the tidal vegetation forming a fringe along the shoreline visible as a  
light brown contour at low tide. Drone operated by Dorte Krause-
Jensen and Birgit Olesen and drone images analysed and processed  
by Michael Bo Rasmussen.  

minimum estimate of annual growth. I t is expected 
that the growth will increase in response to longer 
open water periods and warming. As a supplementary 
variable we measured the carbon and nitrogen content 
of the tissue. 

Lake monitoring  
Two lakes are included in the lake monitoring program, 
Moræne Sø (Sanningasup Tasia) and Kangaarsuk Sø 
(Kangaarsup Tasia). The lakes have been monitored 
routinely during summer with regards to nutrients and 
phytoplankton biomass since 2012. Within the last 
years it has also been possible to include  sampling 
campaigns during the ice covered period in Moræne 
Sø. Both lakes were ice covered from mid October to 
19 June (Moræne Sø) and 26 June (Kangersuk Sø) in 
2018. 

The conductivity and the concentration of total 
nitrogen (TN) in the water column of Moræne Sø were 
higher when the lake was ice covered compared to 

Figure 14. Dense kelp forest at Kronprinsens Ejland dominated by  
Saccharina longicruris. Photo: Dorte Krause-Jensen. 

the summer conditions, while total phosphorus (TP) 
was low in both cases (Table 1). Phosphorus is l ikely 
limiting for primary production year round while 
nitrogen seems to be limiting during summer. Chlo-
rophyll -a, the indicator of pelagic algae (phytoplank-
ton) biomass, was  clearly higher during summer 
than in the late spring in 2017, wheras it was rather 
similar between the two seasons in 2018 (Table 1). 
Kangaarsuk Sø was more nutrient-rich than Moræne 
Sø with higher conductivity and higher concentration 
of total nitrogen and total phosphorus in summer 
(Table 1). Consequently, the chlorophyll a concen-
tration was higher in Kangersuk Sø than in Moræne 
Sø (Figure 15). This was also reflected in the higher 
pH of Kangaarsuk Sø. Interestingly, the chlorophyll 
a concentrations in both lakes were higher in 2017 
than in 2018. This was reflected in the total phos-
phorous and total nitrogen concentrations indicating 
that nutrient availability was higher in 2017. 

Tabel 1. Basic data for Moræne Sø and Kangaarsuk Sø from 2017 and 2018. Cond. = conductivity, TP = total phosphorus, TN = total nitro-
gen, and Chl. = chlorophyll a. 
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Figure 15.  Chlorophyll a concentration in the water column in   
summer (July/August) during 2012-2018.  

The composition of the phytoplankton communi-
ties during August 2018 showed large dif ferences 
between the two lakes (Figure 16). Moræne Sø was 
dominated by Chrysophytes (Chromulina spp., 85%) 
as often found in nutrient poor Arctic lakes, while 
Kangaarsuk Sø had cyanobacteria (Dolichospermum 
spp., 52%) as the dominating group followed by dia-
toms and dinoflagellates. The scenario in Kangaarsuk 
Sø can be attributed to more nutrients (especially TP) 
and warmer water temperatures that favours cyano-

bacteria. 

Figure 16. Phytoplankton biomass (based on biovolume) distributed 
among major taxonomic groups. 

Glacier monitoring  
Melt water from glaciers and ice caps (not connected 
to the Greenland ice sheet) accounts for a signifi -
cant fraction of the sea level r ise contribution from 
Greenland. Since 2016, the long-term GEM Glacio-
Basis Disko glaciological monitoring program has 
focused on providing data on this major geographic 
gap in existing observations. 

Near-sur face weather observations at Chamberlin 
glacier (a sector of Lyngmarksbræen ice cap, Figure 
1) make it possible to link observed glacier change 
with climate. A high elevation automatic weather 
station (AWS) was installed in May 2018 on Cham-
berlin Glacier to complete the on- ice instrumentation 
(Figure 17). Alongside the standard instrumentation, 
this station also carries a radiometer provided by 

Danish Meteorological Institute (DMI) which will pro-
vide data for in-situ validation data for DMI’s remote 
sensing products. The first complete dataset will be 
downloaded in 2019. Data received via satell ite l ink 
already shows seasonal variabil ity in the temperature 
lapse rate and in the frequency of overcast vs. clear 
sky conditions which both have an impact on the 
sur face energy balance that would not have been 
possible to quantify without this second station in 
the height. 

In mid-May the glacier was sti l l  easily accessible 
using snowmobiles also due to the abundant snow 
cover. The ablation stake network was fur ther ex-
panded. Snow depths were measured along the cen-

Figure 17.  The newly established automatic weather station at the  
top of Chamberlin Glacier. Photo: Michele Citterio. 

tral f low line and at the sites of the AWS, and snow 
density was measured in snow pits. 

In 2018, the sur face mass balance of Chamberlin 
Glacier was positive, primarily as a consequence of 
high winter snow accumulation which both added 
mass to the glacier and delayed the star t date of 
ice melt, therefore reducing ablation. Snow was too 
deep at high elevation for the uppermost stakes to 
be found and measured in May. 

Sampling of red-coloured snow was repeated to 
investigate the presence of algae and to compare 
their abundance with the 2017 samples. The results 
showed that conditions in 2018 were similar to 2017. 

Three moulins (ver tical shafts formed by meltwater 
at the sur face of the glacier) were discovered during 
the August tr ip (Figure 18). One of them appeared 
easily and safely explorable all the way down to the 
glacier bed. If similar conditions are found in 2019, 
it is planned to descend it and document the condi-
tions at the bed. 
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Figure 18. Two moulins on Chamberlin Glacier found in August 2018 (left) and the entrance of one of the moulins which in  
August 2018 appeared safe to descend. Photos: Michele Citterio. 

Influence of cloud cover in surface   
energy balance in Arctic environments  
Surface air temperatures in the Arctic have shown a 
significant increase, especially in the past few dec-
ades. This warming is considered to be linked to cloud 
cover and water vapor dynamics that influence down-
ward longwave radiation. Therefore, clouds play a key 
role in the Arctic by modulating the radiation balance. 
To improve the current knowledge on cloud dynamics, 
Asiaq – Greenland Survey in collaboration with CEN-
PERM at University of Copenhagen and supported by 
the GEM ClimateBasis program, installed a state-of-
the-art profiler and a sky camera at Qeqertarsuaq by 
the Arctic Station in 2016 (Figure 19 left). In addition, 
a high precision pyrgeometer was installed to under-

stand cloud dynamics and its effects on the sur face 
warming. The sky camera data provides crucial data 
to derive cloud type and cover. The atmospheric pro-
filer provides ver tical humidity and temperature data 
needed to characterize clouds and their radiation 
properties (Figure 19 right). 

Clouds are essential to understand the net sur face 
energy balance influencing sur face warming as well 
as ice and snow melt, as the cloud radiative forcing 
is positive over most of the year. While clouds reduce 
the shortwave incoming radiation to the sur face 
through their high albedo, cloud cover augments 
the downward longwave flux to the sur face increas-
ing sur face warming. However, the role of clouds to 

Figure 19. Left panel: RPG-HATPRO atmospheric profler and hemispherical sky camera instruments at Arctic Station. 
Right panel: Hourly humidity and temperature vs. altitude data acquired by the RPG-HATPRO atmospheric profler for 7 March 2018. 

Figure 20. Hourly fractional cloud cover (in %) for 10 
August 2016 at Disko using hemispherical sky camera 
imagery. Image acquisition times of the background 
image are marked in red. 
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enhance snow and glacier melt is sti l l  poorly known, 
not the least in Greenland. While some authors claim 
clouds enhance meltwater runoff others claim that 
decreasing cloud cover drives the recent mass loss 
on the Greenland ice sheet. Despite their crucial 
importance for understanding Arctic climate change, 
present numerical models struggle to represent 
Arctic sur face energy balance, which is par tly due to 
poor representation of cloud properties. 

Preliminary data (Figures 19 and 20) show that 
high-resolution temperature profiles are useful to 

quantify the duration and frequency of inversion 
layers, characterized by warmer air masses with 
increasing altitude which has important implication 
for upscaling  soil -plant interactions in mountainous 
areas of Greenland. 

Additionally, leaf area index (LAI) were measured at 
Arctic Station flux tower and the CENPERM experi-
mental site on 1 September 2018 in order to improve 
sur face energy balance modelling. 

Ice coring on the ice cap on Skarvefjeld. 
Photo: Arctic Glacier Field course 
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Research Projects 
Development of methodology for  
evaluating chemicals discarded in high  
Arctic waters 

Kim Gustavson, Eva Friis Møller, Mette Dalgaard, DCE, 
Department of Bioscience Aarhus University, Denmark 

The overall aim of the project was to strengthen the 
basis for evaluation and regulation of offshore oil 
exploration and exploitation activities. Characteristics 
of the Arctic organisms are very high lipid content. On 
this background, the high Arctic ecosystems may be 
particularly vulnerable to discharges of lipophilic chem-
icals and oil components in connection to oil explora-
tion and exploitation activities in Arctic waters. Results 
in the project indicate that even short-term exposure 
of lipophilic chemicals and oil compounds may result 
in long-term bioaccumulation and long term internal 
exposure of lipid rich high Arctic organisms. The slow 
excretion of the chemicals and oil compounds found in 
the present project indicate a high risk for transfer of 
lipophilic chemicals and oil compounds from “mother” 
to offspring (egg and larvae). It is recommended that 
basic for risk evaluation and assessment of chemicals 
and oil compounds should be strengthened with data 
from tests carried out at Arctic conditions and with 
high Arctic organisms. 

Arctic Calanus 
hyperboreus. 

Photo: 
Kim Gustavson. 

Greenland Shark Biology 

John Fleng Steffensen, University of Copenhagen, 
Marine Biology, Helsingør, Denmark, Peter Busnell, 
Indiana University, South Bend Indiana, USA, Kristian 
Vedel, Øresundsakvariet, Helsingør, Denmark 

The purpose was to collect Greenland sharks and 
instrument them with passive ID-tags for a catch, 
release recapture study. In addition, some sharks were 
equipped with internal acoustic ID transmitters that 
can be tracked by acoustic receivers on the Canadian 
as well as the Greelandic side of the Baffin Bay. This 

enables us to study their migratory behaviour. We suc-
cessfully managed to equip several Greenland sharks 
with internal acoustic transmitters, and due to these 
hope to learn more about their migration patterns over 
the coming years (the transmitters last for 10 years). 
In addition, we managed to film a rare event of a 
Greenland shark taking bait from the video platform. 
Hitherto the feeding behaviour of the sharks has been 
unknown. 

Whale eDNA in The Disko Bay  

Svend Erik Nielsen, Christian Rix, Frederiksborg 
Gymnasium and HF, Denmark 

The purpose of this study is to identify different whale 
types in Disko Bay using their eDNA. We have used 
Q-PCR to examine the quality of eDNA. The investi-
gation will be presented on a course for teachers in 
biology and biotechnology. 

Dendroecological Exploration of  
Shrubs In west GreenlaNd (DESIGN)  

Allan Buras, Technische Universität München, Germany 

Using a long-term natural warming experiment related 
to homothermic springs on Disko Island, we studied 
the effects of prolonged growing season and elevated 
ambient air temperatures on growth performance and 
climate sensitivity of willow shrubs -  a key component 
of Arctic ecosystems. Preliminary results indicate a 
taller plant stature and higher growth rate of willows 
under elevated temperatures, which may be consid-
ered a projection of ecosystem response to anticipated 
climate change. 

Acquisition of oceanographic   
measurements from baleen whales 

Mads Peter Heide-Jørgensen, Greenland Institute of 
Natural Resources, Greenland, Jonas Teilmann, Aarhus 
University, Denmark 

This project develops a new electrode-based salinity 
sensor that together with temperature data collection 
can be deployed on whales for monitoring oceano-
graphic conditions in Arctic waters. Eventually, the 
new animal borne sensor technology can be used for 
monitoring effects of changes in climatic conditions in 
remote and inaccessible areas. 
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Baleen whale.  
Photo: Mads Peter Heide-Jørgensen. 

Qimmeq 

Anders J. Hansen, Tom Gilbert, University of Copenha-
gen, Denmark, Nobuyuki Yamaguchi, Qatar University, 
Quatar, Siz Madsen, Denmark 

The Qimmeq Project consists of several components 
including, sled dog genetics, culture history, film- and 
photo documentation, educational material, travelling 
exhibit, sled building workshop and secretariat work 
including FaceBookpage and homepage. 

Global snow and vegetation survey at  
climate stations in cold biomes: a nov-
el approach to understand drivers of  
snowmelt, biodiversity and ecosystem  
functioning 

Christian Rixen, WSL Institute for Snow and Avalanche 

Research SLF, Davos, Switzerland 

In this project, we aim at measuring Arctic and Alpine 
plants at climate stations world-wide to disentangle 
snow and temperature effects on sensitive flora and 
ecosystems of cold regions. With the help of IN-
TERACT, I studied three climate stations near Arctic 
Station and 18 across Greenland and Finland in 2018. 
The project continues through 2019, and we aim for 
a global analysis of snow and temperature effects on 
Arctic and Alpine plants. 

Marine heterotrophic alveolates: a  
genomic and morphometric single cell  
approach 

Uwe John, Sabrina N. Kalita, Alfred-Wegener- Institut, 
Helmholtz-Zentrum für Polar- und Meeresforschung 
(AWI), Germany, Per Juel Hansen, University of Copen-
hagen, Denmark, Jan Janouskovec, University College 
London, United Kingdom 

Unicellular heterotrophs account for roughly 50–70 % 
of the marine micro-zooplankton biomass and at times 

dominate marine plankton biodiversity. Cilitates and 
dinoflagellates are not easy to cultivate, unlike pho-
totrophic plankton, and therefore difficult to investi-
gate by using traditional taxonomic approaches only. 
Furthermore, molecular sequence information for ma-
rine unicellular heterotrophs is highly limited to date. 
So in order to continue and complement the present 
heterotrophic protist taxonomy, and to support the 
growing field of meta-analyses such as metabarcoding 
studies, we will directly apply single-celled approaches 
(like PCR, transcriptomics and videography from field 
isolates) to generate and support a comprehensive ref-
erence dataset for complementing existing databases. 

Biodiversity dynamics and processes of  
planktonic organisms over the annual  
cycle in the Arctic (Disko Bay,   
Greenland) 

Claudia Bruhn, Uwe John, Alfred-Wegener- Institut, 
Helmholtz-Zentrum für Polar- und Meeresforschung 
(AWI), Germany, Nina Lundholm, Natural History 
Museum of Copenhagen, University of Copenhagen, 
Denmark 

While still being dominated by diatoms, a spring bloom 
peak could be observed on the 13 April 2018, which 
had considerably less chlorophyll than the highest 
measurement from early spring 2017. The plankton 
bloom only started to show in chlorophyll measure-
ments at the beginning of March, even though sunlight 
was already available from mid-January. The mi-
croplankton diversity at the end of the time series was 
comparable to the beginning of the sampling series in 
2017. 

The ecology and biogeochemistry of  
streams in Disko Island 

Ada Pastor, Paraskevi Manolaki, Department of Biosci-
ence and Aarhus Institute of Advanced Studies, Aarhus 
University, Denmark 

Global change will highly affect vegetation and hydro-
logical regimes in the Arctic, with anticipated effects 
on stream functioning. However, little information is 
available on how high-latitude streams would respond 
to these changes, especially in Greenland. We stud-
ied six streams draining different watershed types 
(vegetated vs. glaciered) and measured key stream 
functions, i.e. metabolism, leaf litter decomposition, 
organic matter use by benthic biofilms. Our results will 
provide insights into how global change will affect 
stream functioning. 

18 



Annual  Repor t  2018   

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 

 
 

 
 
 
 

 
 

  
 

 
 

 
 

 

 

 
 

 

 
 

 

 

 
 

 
 

  
 

 
 
 

 
 
 
 

 
 

Greenlandic Perspectives Survey (GPS) 

Kelton Minor, University of Copenhagen, Kraks Fond -
Institute for Urban Economic Research, Denmark, Ulun-
nguaq Markussen, University of Greenland, Greenland, 
Hans Peter Mønsted, University of Southern Denmark, 
Denmark 

Most inhabited areas in Greenland are warming faster 
than the global average, driving fundamental environ-
mental changes on land, sea and ice. How are Green-
landic residents already experiencing - and learning 
to live with concurrent changes in its economic and 
physical climate? From July to September 2018, a coun-
trywide, multi-stage survey of Greenlandic residents’ 
environmental change perceptions and beliefs was con-
ducted by two international teams of researchers from 
the University of Greenland, University of Copenhagen 
and University of Southern Denmark. In partnership 
with Statistics Greenland, surveys were randomly allo-
cated to 650 residents (nearly 2% of the adult popula-
tion) living in randomly selected towns and settlements 
from each of Greenland's municipalities and geo-
graphic regions. We find that most (82%) Greenlandic 
residents think that climate change is an important 
issue to them personally and 79% have already directly 
experienced the effects of climate change. More resi-
dents think that climate change will harm them (44%) 
than benefit them (9%). Future steps of the Green-
landic Perspectives Survey (GPS) are planned to track 
public opinion over time. This project was supported 
by Greenland Perspective and Kraks Fond - Institute for 
Urban Economic Research. 

Oxygen dynamics and temperature  
responses of arctic macroalgae 

Jens Borum, Ole Pedersen, University of Copenhagen, 
Denmark, Morten Foldager Pedersen, Roskilde Univer-
sity, Denmark, Ole Geertz-Hansen, Greenland Institute 
of Natural Resources, Greenland 

The aim of the project was to examine how the in-
ternal oxygen dynamics of large, arctic macroalgae 
respond to changes in rates of respiration forced by 
differences in tissue thickness and changes in tempera-
ture regimes. 

Rates of dark respiration of six different macroalgal 
species measured in the laboratory varied with algal 
tissue thickness and increased with temperature. Over-
all, respiration rates increased with increasing surface 
area to volume ratio going from species with thicker to 
thinner tissues. As expected, respiration increased with 
increasing temperature. Internal oxygen profiles within 
algal tissues varied markedly among species of differ-
ent tissue thickness and with different temperatures. 
Results will be compared to data from macroalgae with 
a broader latitudinal distribution. 

AMAP - collection of ring seal samples 

Signe Sveegaard, Aarhus University, Roskilde, 
Denmark 

The collection of 20 ringed seals in the Disko Bay area 
is part of the ongoing monitoring in the AMAP pro-
gram: https://www.amap.no/.  The overall goal is to 
monitor and assess the status of the Arctic region with 
respect to pollution and climate change issues. Ring 
seal samples are collected every second year. 

ArcticFan – comparison of geomor-
phology and dynamics of alluvial and  
colluvial fans and cones in the Arctic  
based on examples from Greenland,  
Svalbard and Iceland 

Aleksandra Tomczyk, Marek Ewertowski, Adam Mickie-
wicz University, Poland 

The ArcticFan project used unmanned aerial vehicles 
(drones) to produce very high resolution DEMs and 
orthomosaics to study morphometry, geomorpholo-
gy and surface deposits of alluvial and colluvial fans 
and cones. Data collected thanks to INTERACT sup-
port from NE Greenaland (Zackenberg 2017) and W 
Greenland (Arctic Station 2018) will be combined with 
our other data from Svalbard and Iceland, enabling 
trans-Arctic comparison of geomorphology and dynam-
ics of alluvial and colluvial fans representing different 
polar settings. 

Pan Arctic Precipitation Isotope   
Network 

Jeff Welker and colleagues, University of Oulu, Finland 

As part of the EU INTERACT project: Pan Arctic Pre-
cipitation Isotope Network, Arctic Station collected 
about 25 precipitation and stream water samples in 
the beginning in June of 2018. These correspond with 
similar samples being collected in Nuuk as well as in 
Thule providing the first N to S transect for isotope ge-
ochemistry analysis along the west coast of Greenland. 
Our initial analyses of all these sites depict shifting 
storm track patterns from S to N and then rapid flip-
ping from N to S.  We observe corresponding isotopic 
fractionation along these moisture source transport 
patterns exceeding 10 per mil at times along the W 
Greenland transect.  Besides, we see distinct d-excess 
differences in moisture source patterns.  Collectively, 
these data will greatly strengthen our understanding 
of the W Greenland water isotope cycle which can be 
applied to ice core interpretations, atmospheric process 
modeling and ecohydrologic studies. 
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CENPERM activities  

Per Ambus, Anders Michelsen, Laura Helene Rasmus-
sen, Laura Bjørnholt Larsen, Emily Pickering Pedersen, 
Ludovica D'Imperio, Andreas Westergaard-Nielsen, 
Trevor James Popp, Steffen Bo Hansen, Sune Olander 
Rasmussen, Bo Elberling, University of Copenhagen, 
Denmark, Peter Convey, British Antarctic Survey, Unit-
ed Kingdom 

Ice cores were collected in April 2018 from both 
Lyngmarksbræen and Storbræen and 1710 samples 
have subsequently been analysed for dD, d18O, and 
deuterium excess at 2.5 cm resolution. For isotopes, 
Lyngmarksbræen is complete (ca. 17.3 m/660 samples 
at 2.5 cm) and Storbræen is complete to about 26.4 
m/1050 samples at 2.5 cm. The aim is to quantify sea-
sonal air temperature trends within the last 200 years 
and compare these with cores from the Greenland Ice 
Sheet and with dendrochronology based dates on veg-
etation growth at Disko. 

Repeated drone flying in Blæsedalen was completed 
in April 2018. The snow distribution in spring 2018 
was quantified by comparing these images with drone 
images from the summer of 2017. Snow cores were 
taken along transects to provide a proxy for landscape 
distribution of snow water equivalent. 

Leaves and permafrost cores 
Combined samples of permafrost and leaves were 
collected along a transect from the south-facing slope 
north of the Moraine lake slope as part of a 15N-la-
belling experiment. Here, nitrogen was added at the 
permafrost table and the plant uptake was quantified 
down-slope. 

A field study to investigate nitrous oxide (N
2O) emis-

sions from a dry and a wet tundra ecosystem manipu-
lated in terms of increased air temperature and winter 
snow cover. Data has been collected in the “Snow-
fence” experiment in 2015, 2016 and 2018. Preliminary 
results from 2015 and 2016 show that the tundra is a 
source to N2O transiently enhanced by increased winter 
snow. The wet tundra is a stronger source to N2O com-
pared to dry tundra. 

A field study was executed in order to investigate the 
short- and long-term impacts of Arctic wildfires on 
tundra ecosystem functions and characteristics. We 
deployed a controlled tundra fire in 2017, and meas-
ured greenhouse gas fluxes and soil geochemical cycles 
immediately after the fire in 2017 and again during 
the 2018 growing season. The work continues in 2019. 

The initial observations reveal that fire exposed tundra 
has enhanced loss of CO2 and increased soil nitrogen 
concentrations. 

Controlled tundra fre. Photo: Per Ambus. 

Soil samples were taken in plots manipulated with 
stable N-isotopes to examine nitrogen flows through 
the terrestrial food web. Invertebrates were extracted 
at the station and are now being analysed. 

A field study addresses the temporal and spatial var-
iation in soil nitrogen turnover and transport along a 
natural inclination with contrasting snow cover and 
snow melt. The work includes in-situ tracing of stable 
isotopes to reveal internal transport and turnover pro-
cesses. Observations on greenhouse gas fluxes are also 
included. The work was initiated in 2018 and continues 
in 2019. 

Root scanning 
The presence of roots have been quantified using 
minirhizotrons since snow fences were installed in 
2013. High-resolution measurements were made dur-
ing 2018 at both snow fences in the heath (Dry) and in 
the fen (Wet). Results from previous growing seasons 
show that root growth can continue until mid-Septem-
ber and plots from wet tundra exposed to experimental 
warming show a significant increase in root numbers 
and length but a significant reduction in root diameter 
in plots with increased snow accumulation. 

Inspecting camera set-up in Blæsedalen. 
Photo: Charlotte Sigsgaard. 

20 



Annual  Repor t  2018   21 



Photo Kent Pørksen 

Preparing samples in the laboratory . 
Photo: Advanced Analytical Chemistry - Arctic Pollution  
Chemistry 2018 (Field course) 
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Education 
CHESS PhD school: Arctic Glacier   
Field Course 

Alexios Theofilopoulos, Andreas Alexander, Anais 
Bretones, Andreas Plach, Calvin Shackleton, Ida 
Margrete Ringgaard, Jacob Morgan, Jonathan Rhein-
lander, Karita Kajanto, Lis Allaart, Margaret Lin-
deman, Maya Becker, Morven Muilwijk, Nicholas 
Rathmann, Sil je Smith-Johnsen (PhD participants), 
Kerim H. Nisancioglu, Sune Rasmussen, Andreas Vieli, 
Fiamma Straneo, Anne-Katrine Faber, Trevor James 
Popp, Karl-Emil Nielsen ( lecturers and technicians). 

Photo: Arctic Glacier Field course.           

In the early spring, from 12 until 23 March 2018, 
15 Phd-students from 10 different nationalities 
participated in a winter-themed Arctic field course 
organized by the CHESS research school. The course 
offered hands-on research-based teaching in the field 
of ice core and climate science. The course was a 
combination of field work, lectures and student-driv-
en research projects. The fieldwork and research pro-
jects will therefore contribute to ongoing research. 
Participants and lectures came from the University 
of Bergen, University of Oslo, University of Tromsø, 
UNIS (Norway), Scripps Institution of Oceanography 
(USA), University of Copenhagen, Danish Meteoro-
logical Institute (Denmark), and University of Zurich 
(Switzerland). 

Advanced Analytical Chemistry -  
Arctic Pollution Research  

Henriette Kornmaaler Bensen, Kristina Dicová, Tomás 
Diera, Dorottya Högye, Octavian Andrei Istrate, 
Mathias Blichert Jørgensen, Nikolaos Krokidas, Allan 
Kim Ohlsson, Egle Pakalnyté, Marios Statiou, Arianna 
Tartara, Yuelun Wang (MSc students) (Department of 
Analytical Chemistry, Department of Environmental 
Science and Health, Department of Biology, Univer-
sity of Copenhagen, Denmark) Thorsten Klaus Otto 
Gravert, Klara Cecil ia Gunnarsen, Rikke Poulsen (PhD 

participants; University of Aarhus and University of 
Copenhagen, Denmark), Nikoline J Nielsen, Jan H 
Christensen, PLEN University of Copenhagen, Den-
mark, Nemanja Milosevic, MOE, Serbia (teachers) 

The field work around Qeqertarsuaq and the stay at 
Arctic Station was from 2 to 8 June 2018. 

There were 12 MSc students from the Department 
of Analy tical Chemistry, Department of Environmen-
tal Science and Health, and Department of Biology, 
University of Copenhagen, Denmark and three PhD 
participants in Qeqertarsuaq to conduct field work. 
A relatively advanced analy tical chemistry laboratory 
was established at Arctic Station in relation to the 
7.5 ECTS course in Arctic Pollution Research. Stu-
dents worked in groups and measured PAHs, PAH 
metabolites in sediment, soil, moss, blue mussel and 
shorthorn sculpin sampled within and around the 
Qeqertarsuaq harbour. One group concentrated on 
photo-oxidation experiments of simulated oil spills. 
The motivation and learning outcome for the stu-
dents was high. Two students are stil l working on the 
Qeqertarsuaq samples for their MSc-thesis and will 
later publish the results. 

Photo: Group photo of the fled course Advanced Analytical Chemis-
try -Arctic Pollution Research 2018. 

Arctic Biology Field Course 

Niels Daugbjerg, John F. Steffensen, Sandra Helmark, 
Caroline S.W. Petersen, Maj S. Christensen, Isabelle 
Gough, Malte J. Hansen, Rune S. Jensen, David 
Kulcsár, Inês Santos, Sidsel H. Simonsen, Søs E. Riber, 
Tereza H. Andersen, Victoria Becker, Department of 
Biology, University of Copenhagen, Denmark, Peter 
Bushnell, United States, Indiana University South Bend 

The Arctic Biology Field Course at Arctic Station was 
from 5 until 12 July 2018. The course in 2018 includ-
ed 4 different marine projects and were conducted 
by 12 students enrolled at University of Copenhagen. 
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Photo: Advanced Analytical Chemistry -Arctic Pollution Research  
2018 (Field course). 

All projects included numerous sampling trips in the 
field (open water and coast line) followed by analy-
ses in different designated labs at the Arctic Station. 
The projects included studies on the size-fractioned 
phytoplankton, species diversity of net-phytoplank-
ton, vertical distribution of macroalgae at coast 
types with different exposure, species diversity of 
macroalgae, 3D reconstruction of red skeletal muscle 
fibers, video-recording of potential feeding behav-
ior, influence of temperature increases on physiology 
in Greenland cod and determination of hemoglobin 
types in Greenland cod. 

Field trip North Greenlands High  
School – GUX Asiaat   

The field trip of the high school – GUX Asiaat to 
Qeqertarsuaq and the Arctic Station from 3 to 6 Sep-
tember in 2018 was with 26 students and two teach-
ers. “At the Arctic Station we learnt how researchers 
estimate how much precipitation is falling as snow. 
We also learnt that if we look to the flora, Qeqer-
tarsuaq is a unique place in Greenland with many 
different species. As an example we found the plant 
Angelica, a plant we are not used to in Asiaat. An-
gelica is delicious to eat with sugar. Actually, we can 
find about 85% of all the plants in Greenland within 
the area of Qeqertarsuaq. We also got an idea how 
the landscape in the area was formed and what made 
it so special. Long ago, there was active volcanism 
and this volcanic activity gave the unique forms to 
the mountains around the station. Finally, we fished 
Arctic char in the very clear water of the Røde Elv 
river. The stream water around Arctic Station was the 
best we have”. 

Visits and public outreach 
APPG meeting ‘Polar Regions’  

Duncan Depledge, James Gray, Mark Menzies, Ste-
phen Hepburn, John Mann, Brendan O. Hara, Baron-
ess Neville –Jones, Baroness J. Smith, United King-
dom 

The British Parliament All-Party Parliament Group on 
Polar Regions visited the station as part of a travel 
relating to (i) British research activities in Greenland, 
(ii) l iaison with the Greenland polar research com-
munity and relevant policy makers, and (ii i) Climate 
Change. During their stay at Arctic Station scien-
tific leader Morten Rasch gave an introduction to 
Greenland/Danish Climate Change related research in 
Greenland and demonstrated part of the research ac-
tivities taking place at Arctic Station. Visiting period: 
28 August 2018, 1 day. 

B-Reel Film 

Jacob Kelly, Agnes-Lo Åkerlind, Elin Svartengren, 
Björn Tjärnberg, Ola Elisasson, Rebecca Brander, 
Sweden and USA 

Filming for a documentary about career changes and 
following your dreams. Project title: ‘Flipping the lad-
der’. Release of the documentary is planned for April 
2019. Visiting period: 8 December 2018, 2 days. 

Climate Change in the Arctic (Book) 

Jessica Haapkyca, Finland 

Freelancer and science writer Jessica Haapkyca visited 
Arctic Station to collect material for a book about 
how climate change impacts the Arctic Seas.  She 
conducted interviews and participated on a field trip 
with the R / V Porsild where plankton was sampled. 
The book will be published in August 2019 (in Finn-
ish). Visiting period: 14 September 2018, 4 days. 

INTERACT 

Elmer Topp-Jørgensen, Aarhus University, Denmark 

Visited the Arctic Station in December 2018. 
Elmer has a project within INTERACT where he tries 
to increase the cooperation between research sta-
tions and the local society. He had a community 
meeting in town where he discussed this item with 
the local residents. Visiting period: 3 December 2018, 
6 days. 

Paaviaarak Jakobsen, Greenland 

As part of the above mentioned meeting, Paaviaarak 
Jakobsen presented the Pisuna project, a community 
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based monitoring project focusing on the conditions 
of the living resources based on input from local fish-
ers and hunters. Visiting period: 5 December, 2 days. 

Climate Change in Greenland  

Niels Vinther, Egedal Gymnasium, Asger Vinther 
Michelsen, Kenneth Sorento,  Mediehuset København 
Denmark 

Visited Arctic Station as part of a filmproject about 
fieldwork and Climate Change in Greenland. They 
mainly filmed two master students while they did 
their fieldwork on discharge flow in Røde Elv and 
measuring carbon dioxide (CO2) and methane (CH4) 
fluxes at the CENPERM site in Blæsedalen. 
The three short films are available here: https: //me-
diehuset-kbh.dk /klimaaendringer- i-groenland. Visit-
ing period: 25 June 2018, 4 days. 

Red hut in Blæsedalen 
Early in 2018, the company Ariston offered to build a 
field hut for Centre for Permafrost (CENPERM) close 
to the snow fence experiment in Blæsedalen. Ariston 
provides heating systems, and they wanted to use the 
project as part of their marketing by producing a film 
with the title ‘The Ariston Comfort Challenge’ for 
release on their homepage and as a Discovery doc-
umentary. The house was established in the spring 
of 2018, and since then it has been used for housing 
scientists in Blæsedalen during fieldwork. Ariston has 
paid for the maintenance of the hut during the next 
three years. 

Red hut in Blæsedalen. Photo: Morten Rasch. 
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Publications 
Scientific papers 2018 

Albers C. N.,  Kramshøj  M.,  R innan R .  (2018).  Rapid mineral izat ion of b iogenic vo lat i le  organic compounds 
in temperate and Arc t ic  so i ls .  B iogeosciences 15, 3591-3601. DOI:10.5194 /bg-15 -3591-2018 

Bjorkman, A .D, Myers-Smith,  I .H,  Elmendor f,  S .C, Normand, S .,  Rüger N, (~120 authors in tota l )  inc l  
Elber l ing,  B.,  Michelsen,  A .,  et  a l .  (2018).  P lant func t ional  t ra i t  change across a warming tundra b iome. 
Nature 562, 57– 62. DOI:10.1038 /s41586 - 018 - 0563-7 

Bjorkman, A .D.,  Myers-Smith,  I .H.,  Elmendor f,  S .C.,  inc l  Elber l ing,  B.,  Michelsen,  A .,  et  a l .   (2018).  Tundra 
Tra i t  Team: A database of p lant t ra i t s  spanning the tundra b iome. Global  Eco logy and Biogeography 27, 
1402-1411. DOI:  10.111/geb.12821 

Crowther,  T.W.,  Machmul ler,  M.B.,  Carey,  J .C.,  A l l i son,  S .D.,  B la ir,  J .M.,  Br idgham, S .D. Bur ton, A . J .,  
D i jk s tra,  F.A .,  Elber l ing,  B.,  Es t iar te,  M.,  Lar sen, K.S .,  Laudon, H.,  Lupascu, M.,  Marhan, S .,  Mohan, J .,  
N iu,  S .,  Peñuelas,  J .,  Schmidt ,  I .K .,  Templer,  P.H.,  Kröel -Dulay,  G.,  Frey,  S .,  Bradford.  M.A . (2018).  
Predic t ing so i l  carbon loss with warming – a reply.  Nature 554, E7-8.  DOI:  10.1038 /nature25746 

D’ Imper io,  L .,  Arndal,  M.F.,  N ie lsen,  C.S .,  Elber l ing,  B.,  Schmidt ,  I .K .  (2018).  Fas t  Responses of Root 
Dynamics to Increased Snow Deposi t ion and Summer A ir  Temperature in an Arc t ic  Wet land. Front ier s  in 
P lant Sc ience 9,  1258. DOI:10.3389/ fp ls .2018.01258 

Karami,  M.,  Westergaard-Nie lsen,  A .,  Normand, S .,  Tre ier,  U.,  Elber l ing,  B.,  Hansen, B.U. (2018).  A 
phenology-based approach to the c lass i f icat ion of Arc t ic  tundra ecosys tems in Greenland. ISPRS Journal  
of  Photogrammetr y and Remote Sensing 146, 518 -529. DOI:  10.1016 / j . i spr s jpr s .2018.11.005 

Kramshøj,  M.,  A lbers ,  C.N.,  Hols t ,  T.,  Holz inger,  R .,  Elber l ing,  B.,  R innan, R .  (2018).  B iogenic vo lat i le  
re lease from permafrost  thaw is  determined by the so i l  microbia l  s ink.  Nature Communicat ions 9 -3412. 
DOI:  10.1038 /s41467- 018 - 05824 -y  

Phi l ipp,  M.,  Hansen, K.,  Monrad, D.,  Adsersen, H.,  Bruun, H.H.,  Nordal,  I .  (2018).  Hidden biodiver s i t y  in 
the Arc t ic  – a s tudy of so i l  seed banks at  Disko I s land, Qeqer tar suaq, West Greenland. Nordic Journal  of  
Botany 36 -7,  DOI:  10.1111/njb.01721. 

Svendsen, S .H.,  Pr iemé, A .,  Vor iskova,  J .,  Kramshøj,  M.,  Schostag, M.,  Jacobsen, C.S .,  R innan, R .  (2018).  
Emiss ions of b iogenic vo lat i le  organic compounds from arc t ic  shrub l i t ter  are coupled with changes in the 
bac ter ia l  communit y composit ion.  So i l  B io logy and Biochemis tr y 120, 80 -90. 
DOI:  10.1016 / j .so i lb io.2018.02.001 

Thiemer,  K .,  Chr is t iansen, D.M.,  Peter sen, N.S .,  Mor tensen, S .M.,  Chr is tof fer sen, K.S .  (2018).  
Reconstruc t ion of annual  growth in re lat ion to summer temperatures and trans locat ion of nutr ient s in the 
aquat ic  moss Drepanocladus t r i far ius from West Greenland. Po lar  B io logy 41, 2311-2321. 
DOI .org /10.1007/s00300 - 018 -2371-9  

Westergaard-Nie lsen,  A .,  Karami,  M.,  Hansen, B.U.,  Westermann, S .,  Elber l ing,  B.  (2018) Contras t ing 
temperature t rends across the ice -free par t  of  Greenland. Sc ient i f ic  Repor t s  8 ,  1586. 
DOI .org /10.1038 /s41598 - 018 -19992-w 

Røde Elv running through Blæsedalen. 
Photo: Kirsten Christoffersen. 
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Kal i ta,  S .  N.,  Wohlrab,  S .,  Kuehne, N. and John, U.,  A lfred-Wegener- Ins t i tute (2018):  Transcr iptome anal -
ys is  of  s ingle ce l ls:  a p lankton charac ter izat ion of Arc t ic  waters ,  2nd Annual  Meet ing of DFG-SPP 1991 
Taxon- Omics projec t  consor t ium, Montpel l ier,  France,  20th to 21st August 2018. 

Diet z,  R .,  Letcher,  R .  J .,  Sonne -Hansen, C.,  Eulaers ,  I .,  Desforges,  J - P.,  Jenssen, B.  M.,  Staf fansson, J .  
(2018).  AMAP Assessment 2018: B io logical  Ef fec t s  of  Contaminant s on Arc t ic  Wild l i fe and F ish:  Arc t ic  
Monitor ing and Assessment Programme (AMAP, Tromsø, Norway).  

Chr is tensen, T.  R .  & Topp-Jørgensen, E.  2018. Greenland Ecosys tem Monitor ing Annual  Repor t  Cards  
2017. DCE Danish Centre for Env ironment and Energy,  Aarhus Univer s i t y,  44 pp. 
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Members of the board  
Professor Bo Elberling (Chairman) 
Department of Geosciences and 
Natural Resource Management 
Phone: +45 3532 2520 
E-mail: be@ign.ku.dk 

Gitte Henriksen (Secretary) 
Faculty of Science 
Phone: +45 3532 4256 
E-mail: gin@science.ku.dk 

Professor MSO Kirsten Seestern Christoffersen 
Department of Biology 
Phone: +45 3533 0133 
E-mail: kchristoffersen@bio.ku.dk 

Professor Per Juel Hansen 
Department of Biology 
Phone: +45 3532 1985 
E-mail: pjhansen@bio.ku.dk 

Staff 
Scientific Leader 
Regin Rønn (until 10 June 2018) 
Morten Rasch (from 1 June 2018) 
Arctic Station, Greenland 
Phone: +299 921384 

Chief of Logistics 
Kjeld Akaaraq Mølgaard 
Arctic Station, Greenland 
Phone: +299 921383 
E-mail: km@science.ku.dk 

Captain of R/V Porsild 
Kasper Broberg (until 5 October 2018) 
Erik Wille (from 5 October 2018) 
Arctic Station, Greenland 
Phone: +299 921385 

Professor Anders Michelsen 
Department of Biology 
Phone: +45 2339 8286 
E-mail: andersm@bio.ku.dk 

Associate Professor Nina Lundholm 
Natural History Museum of Denmark 
Phone: +45 3532 2282 
E-mail: nlundholm@snm.ku.dk 

Associate Professor Aart Kroon 
Department of Geosciences and 
Natural Resource Management 
Phone: +45 3532 2509 
E-mail: ak@ign.ku.dk 

The staff at Arctic Station, December 2018.   
Photo: Morten Rasch. 

Sampling snow from a snow pit. 
Photo: Arctic Glacier Field Course. 
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