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Zeeijs is een 
platform 
voor leven



Invriezen, 10 min. 
wachten, omdraaien 
en uit beker halen

plastic bekers

koude koffie of 
ketjap op beide 
bekers druppelen

?











Al het ijs 
is wit





Scuba photo 30 meter  under surface,  without flash



Scuba photo 30 meter  under surface,  with flash



De normaal 
geeft een goed 
idee van de 
verandering



nsidc.org













Normal values are calculated from 1981 to 2010 while 2002-2010 are 
all years below the normal value as calculted from 1981 to 2010. 
Climate change hides in the definitions of climate.



https://www.npostart.nl/nos-
journaal/30-12-
2020/POW_04508491







CO2 is slecht



greenhouse gasses are natural; without=-18°C ; with=+15°C



De Noordpool 
warmt het 
snelst op



Arctic amplification



Red means 4.5 degrees increase in 20 years



albedo fraction of incoming radiation which is reflected



Wolken 
beïnvloeden 
klimaatmodellen



Effects of clouds. 

Remember pattern of light and dark periods at the poles



Improvement in climate models (scale and processes)



Afname van ijs op 
Antarctica komt 
door afbreken



Calving versus melting
Where?





het meten van ijsmassa 
gebeurt m.b.v. satelieten 
die zwaartekracht meten





30 July 2017





9 February 2020





14 December 2020





8 January 2021





Ice velocities in antarctica





Large parts of the Antarctic continent are pushed below sea level due to 
the weight of the ice cap. These areas can fill with warm ocean water 
when the grounding line retreats.



Grounding lines are the junctions were marine-based ice sheets 
become sufficient buoyant to detach from the sea flloor and float. 
Grounding line penetrating into continent, accelarates calving. 
Less ice on land, reduces weight and can cause isotatic uplift, 
which might bring the grounding line outside the continent. It all 
depends on the speed of disappearing ice mass and isostatic 
uplift



Largest glacier calving ever filmed
https://www.youtube.com/watch?v=hC3VTgIPoGU





March 2019 is globally the second 
warmest month on record.

Summer melt in greenland has 
started in mid-April, more than a 
month earlier than normal



On August 14, 2021, 
rain was observed at the 
highest point on the 
Greenland Ice Sheet for 
several hours, and air 
temperatures remained 
above freezing for about 
nine hours.
There is no previous 
report of rainfall at this 
location, which reaches 
3,216 meters in 
elevation.





Een 
smeltende 
ijskap is een 
kantelpunt





Mass balance of a glacier



Naar Oerlemans 1979



Naar Oerlemans 1979



Naar Oerlemans 1979

Ice cap formation 
when equilibrium line 
reaches land

The equilibrium line in 
the figure is not 
straight going up as 
temperature increases 
going up in the 
atmosphere with 
about 6 degrees every 
1000 meter while 
climbing a mountain



Nederland 
verzuipt als 
Groenland 
smelt



Climate change
Al Gore
The inconvenient truth 1 & 2

https://www.youtube.com/watch?v=u7E1v24Dllk
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Original sea level
Sea level increase when meltwater has equal 
distribution
True sea level when gravity of ice cap is lost

Greenland
ice cap
2500 meter 
thick creates 
gravity.
Ice amount 
equals 7 
meter sea 
level rise

2500 km away : no effect
Netherlands 3000 km away



Gletsjers tonen 
klimaatverandering
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Blomstrandbreen glacier    1918      2002 Greenpeace Magazine 2002(4)



Verdwijnende 
permafrost is een 
groot probleem

















Elfstedentocht 
zou nog 
kunnen



https://youtu.be/fLFovCPs4vI

Polar vortex            https://youtu.be/fLFovCPs4vI



When the Arctic sky splits apart
https://youtu.be/Y1sw5qLpuSU







IJsberen 
sterven uit
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Polar bear sightings in Kongsfjorden

Adult Young





Source: YouTUBE: BBC earth – the hunt



Recovering from 
hunting







Pooldieren 
hebben 
bijzondere 
aderen



Counter current principle for heat exchange



Counter current principle in blood flow 
and industry, used for optimal heat 

exchange

warm cold
36    32    28    24    20    16    12    8   4   2

36    32    28    24    20    16    12    8   4      2   

There is always a temperture gradient and the final temperature on return is almost the 
starting temperature. If mixed in the same bowl all blood would be 14 degrees and not 
become 37 again. 













Het rendier-
gewei is koel-
element













www.arcticstation.nl



Dieren kunnen 
zich 
aanpassen aan 
klimaat



uitkomstdatum
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Klimaatverandering 
zorgt voor meer 
predatie



rain on snow
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arctic fox



Jonge pinguins 
zijn 
koukleumen











Bont heeft unieke 
eigenschappen











Dank voor uw aandacht

poolstation.nl
m.j.j.e.loonen@rug.nl


