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Monitoring stations in relation to winter Sea Ice extent 
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Biological, chemical and physical oceanography 
Sea ice extent – remote sensing/camera 
Salinity, temperature, light, oxygen, turbidity 
Water samples (ex. chlorophyll and nutrients) 
Biomass and species (ex. plankton and fish larvae) 
Benthic flora and fauna 
Sea birds, marine mammals 



Zackenberg 

High-Arctic monitoring area (74˚N) 

Daneborg 
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High-Arctic monitoring area (74˚N) 
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Young Sound NE Greenland

Salinity

31,5 32,0 32,5 33,0 33,5

Te
m

pe
ra

tu
re

-1,8

-1,7

-1,6

-1,5

Sal vs PT 
2013 90m
2012 
2011 
2010 
2009
2008
2007
2006
2005
2004
2003

Marine Basic Zackenberg  
Greenland Ecosystem Monitoring 
 

Changes in salinity and temperature  
in a 10 year time series 

Zackenberg 



Microcalanus spp.
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Changes in copepod species composition 
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Pseudocalanus spp. 

Zackenberg 



Sub-Arctic monitoring area (64˚N) 

Nuuk 



Sub-Arctic monitoring area (64˚N) 
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Phytoplankton biomass 

3 separate annual bloom events 
Marine Basic Nuuk  
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Primary production 

3 separate annual bloom events 
Annual primary production ~94 g C m-2 yr-1 
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Biomass of copepods 
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Copepod biomass peaks in August 
 
 

Microsetella  

Arendt et al. 2013 

Calanus  



Ocean – Fjord - Glacier   

Greenland Ice 
Sheet 



Glacier → sub-glacial runoff 
 

Kjeldsen et al. 2014  
 



Pelagic biodiversity influenced by runoff 
 from the Greenland Ice Sheet  



Observed ablating of the Greenland Ice Sheet 
 

NASA/Goddard Space Flight Center Scientific Visualization Studio 



Greenland Ice Sheet 
 
Second largest ice body in the world 
 
Covering 1,710,000 km2 
80% of the surface of Greenland 
 
Runoff > 1000 km3  year-1 
 
If all the ice in Greenland melted, 
the sea level would rise by 6.4 meters globally 
 
   

Ocean-fjord-glacier interactions 
 



Climate Changes stressors  



•  Arctic Sea ice extent 
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•  Sub-Arctic open water 
•  Atlantic inflow 
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•  Arctic Sea ice extent 
•  Sub-Arctic open water 
•  Atlantic inflow 
•  Runoff from the Greenland 
Ice Sheet 

Climate Changes stressors  



Greenland Ecosystem 
Monitoring Programme 

 
God indication for ecosystem 
changes in two fjords 
 
Research projects in the  next 
200+ fjords  
 
Next step  - ecosystem 
monitoring offshore systems 
 



Recommendation # 16 of the Arctic Biodiversity 
Assessment 

Climate Changes stressors → ablating of the 
Greenland Ice Sheet 

 
•  Biological Oceanography 
 
•  Year-around monitoring station in offshore area 

•  Studies on interactions to higher trophic levels 
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