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https://data.meereisportal.de/gallery/index_new.php?lang=de_DE&active-tab1=mosaic&active-tab2=driftforecasts
https://swift.dkrz.de/v1/dkrz_0262ea1f00e34439850f3f1d71817205/SIDFEx_Graphical/SIDFEx_Polarstern_Graphical_floe2_latest.pdf
https://data.meereisportal.de/gallery/index_new.php?lang=de_DE&active-tab1=mosaic&active-tab2=driftforecasts


 
    

 

6 

meereisportal.de 

 
 

 



 
    

 

7 

meereisportal.de 

 



 
    

 

8 

meereisportal.de 

 

 

 



 
    

 

9 

meereisportal.de 

 

 

 
 
  



 
    

 

10 

meereisportal.de 

 

 
 



 
    

 

11 

meereisportal.de 

 

 

 



 
    

 

12 

meereisportal.de 

 

 
 
 
 
 
 

https://www.awi.de/expedition/flugzeuge/polar-5-6.html
https://www.awi.de/en/science/climate-sciences/sea-ice-physics/projects/ice-bird.html
https://www.awi.de/en/science/climate-sciences/sea-ice-physics/projects/ice-bird.html
https://www.youtube-nocookie.com/embed/9LYBtqo3zgQ?autoplay=1
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https://www.awi.de/en/about-us/service/press/single-view/mosaic-expedition-reaches-the-north-pole.html?fbclid=IwAR1Atb8c8cmsWtN5qmPunYEJS3xO-SHDJuOfezO9jt_DWuaUktLR5-Dgad0
https://data.meereisportal.de/maps/mosaic/latest/sic_MOSAIC_last.png
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https://www.awi.de/en/science/climate-sciences/sea-ice-physics/tools/aircraft-based-observations.html
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https://www.meereisportal.de/en/archive/2020-kurzmeldungen-gesamttexte/sea-ice-prediction-for-the-september-minimum-and-the-mosaic-expedition/
https://www.esrl.noaa.gov/psd/products
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https://www.meereisportal.de/mosaic/sio/
https://www.arcus.org/sipn/sea-ice-outlook
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https://www.polarprediction.net/key-yopp-activities/sea-ice-prediction-and-verification/sea-ice-drift-forecast-experiment/
https://swift.dkrz.de/v1/dkrz_0262ea1f00e34439850f3f1d71817205/SIDFEx_Graphical/SIDFEx_Polarstern_Graphical_latest.pdf
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https://scihub.copernicus.eu/
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https://www.awi.de/en/about-us/service/press/press-release/the-transpolar-drift-is-faltering-and-sea-ice-is-now-melting-before-it-can-leave-the-nursery.html
https://www.awi.de/en/about-us/service/press/single-view/the-transpolar-drift-is-faltering-and-sea-ice-is-now-melting-before-it-can-leave-the-nursery.html
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Black carbon (BC) refers to carbon particles produced by incomplete combustion. Sources 
include forest fires, emissions from ships, diesel engines, and combustion of fossil fuels. 
 
The particles can be transported through the atmosphere for days or even weeks before 
finally settling on the surface. When the dark BC particles land on snow, they reduce the 
reflectiveness (albedo) of its otherwise white surface. As a result, snow absorbs more 
sunlight and warms up more intensively. 
 
To date, the processes and effects of BC particles in snow have yet to be thoroughly 
investigated; we still lack reliable readings collected over an extended timeframe and 
covering a large spatial area. Using data gathered during MOSAiC, AWI researchers plan to 
quantify the BC content in snow over the course of a year, and to investigate how this 
darkening and atmospheric feedback affect the melting of snow cover on sea ice. 
 
For this purpose, on the MOSAiC floe, snow samples are collected in small vials (50 ml) at 
various distances from RV Polarstern, and in the surrounding Distributed Network, 
throughout the year-long drift. At the end of the expedition, the samples will return to 
Bremerhaven on board the RV Polarstern. Once there, they’ll undergo laboratory testing, 
and the results will be combined with other data, e.g. the weather conditions and snow 
properties. In the next step, all of the data gathered will be fed into a snow model, in order 
to gain new insights into the effects of BC particles on radiative forcing, and accordingly, on 
sea ice. 
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https://www.portal-forschungsschiffe.de/index.php?index=63
https://www.portal-forschungsschiffe.de/en/vessels/maria-s-merian
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Airborne measurements are an essential tool for the areal, high-resolution acquisition of sea 
ice parameters on a medium scale, between in-situ measurements and large-scale 
observations by satellite. The two BK 117 helicopters on board RV Polarstern can be 
equipped with a diverse range of scientific instruments for airborne surveys, from various 
types of camera to a laser scanner, and even a towed torpedo-shaped EM-Bird. The aim of 
the surveys is to investigate the temporal evolution and spatial variability of sea ice 
parameters like thickness distribution, freeboard, topography, surface temperature, floe size 
distribution, and the properties of leads and meltwater ponds, so as to better understand 
the processes governing them. For the duration of MOSAiC, the flights take place on a 
weekly basis, depending on the weather conditions, which can be challenging in the polar 
regions, and cover various spatial scales, from the Central Observatory up to a distance of 80 
nautical miles from RV Polarstern. 
 
During the second leg of MOSAiC, stretching through the dark mid-winter months, only the 
airborne laser scanner (ALS) and the infrared camera were used for airborne surveys. In 
addition to several of the scientific objectives listed above, the ALS served a more practical 
purpose. Since the scientists of leg 2 arrived at RV Polarstern on 13 December, i.e., already 
deep in the Polar Night, they had never seen the surrounding MOSAiC floe by daylight. The 
surface elevation data from the ALS was processed into quicklook products already onboard 
Polarstern to produce topographic maps of the floe. This offered the scientists a way to 
“switch on the light” in the darkness, to get an accurate representation of their 
surroundings, and to ensure safe working conditions on the ice. (See e.g. Sea Ice Ticker Nr. 
15 and the MOSAiC blog). 
 
The airborne surveys were flown at an altitude of 300 m, which also roughly matches the 
width of a single line on the ground as measured by the ALS. Therefore, covering a 
sufficiently large area to capture the Central Observatory and its immediate surroundings 
required multiple parallel passes. This was easier said than done in total darkness, where 
GPS coordinates quickly became obsolete as the sea ice underneath drifted and the only 
visual reference points left were the lights of RV Polarstern. The solution: “backseat driving” 
by the scientific instruments’ operator, who had a live view of the covered track on their 
computer screen. Successful missions thus called for seamless cooperation and 
communication between the science operator and the pilot through clear commands such as 
“ten degrees to the right”, “five degrees to the left”, “maintain heading”, and “increase rate 
of turn”. 
 
 
 
 
 
 
 
 
 

https://follow.mosaic-expedition.org/blog/mosaic_18-2-20/?lang=en
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https://www.meereisportal.de/en/archive/2020-kurzmeldungen-gesamttexte/arctic-spring-begins-with-moderate-ice-conditions/
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https://data.meereisportal.de/gallery/index_new.php?active-tab1=mosaic&region=n&expedition=MOSAiC&buoytype=all&buoystate=active&submit3=Anzeigen&lang=de_DE&active-tab2=buoymosaic
https://data.meereisportal.de/gallery/index_new.php?active-tab1=mosaic&region=n&expedition=MOSAiC&buoytype=all&buoystate=active&submit3=Anzeigen&lang=de_DE&active-tab2=buoymosaic
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Once it reaches a certain age, sea ice is covered with snow. Measuring and assessing the 
snow’s thickness and structure is similarly difficult to measuring ice thickness. Yet the 
heterogeneous snow cover is a crucial parameter in various climate-relevant processes. One 
essential characteristic of the snow is its high albedo, i.e., the extent to which it backscatters 
short-frequency solar radiation. Accordingly, the snow on sea ice is an important factor in 
the Earth’s energy budget. In addition, when the snow melts in the summer, it represents an 
important source of fresh water, which affects the density and salinity of seawater in the 
ocean. Snow cover also poses problems for aircraft-based and satellite-based ice monitoring, 
as it determines the surface characteristics of sea ice and is a major source of uncertainty.  
 
Especially in winter, the thickness and features of the snow cover are decisive factors in the 
thermodynamic growth of sea ice: the thicker the snow cover is, the greater its insulating 
effect is,  reducing the temperature contrast and thermal flow between the ocean and 
atmosphere. This flow of heat toward the atmosphere is critical for the growth of sea ice, 
and therefore, for its thickness. 
 
In today’s Sea Ice Ticker, Dr Stefanie Arndt  (a sea-ice physicist at the AWI) reports from the 
MOSAiC camp on the snow-monitoring work she’s now doing in the Central Arctic. “The 
snow and ice conditions on our MOSAiC floe are fairly dynamic – in a number of different 
ways. The increasing formation of cracks and leads within the central observatory (CO), on 
the one hand, promoted the persistent (thermodynamic) growth of new thin ice. At the 
same time, ice was pressed together in other parts of the floe, resulting in an increased 
formation of ice ridges. The extensive lead system around the ship might produce further 
movements within the CO in the days and weeks to come.” 
 
“Also, the snow’s surface reflects these dynamic processes. Since the end of February, we 
have observed an increase in the formation of characteristic snow dunes and sastrugi, 
produced by high wind speeds in the area.” (Explanation: Wavelike grooves and ridges 
sculpted in snow are referred to as sastrugi. These steep, irregular and parallel ridges are 
formed on snow-covered surfaces by wind erosion and deposition. On mobile pack ice, the 
ridges are parallel to the direction of the prevailing winds at the time of their formation.) 
“Thus, the upper part of the snowpack is highly compacted and stable. In the lower part, 
we’ve found beautiful depth hoar crystals, which formed due to the substantial temperature 
gradient between the snow/ice and air/snow interfaces.” These observations can be clearly 
seen in this photo, taken by Michael Gutsche on 18 March 2020. 
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https://data.meereisportal.de/gallery/index_new.php?lang=en_US&survey=&active-tab1=mosaic&active-tab2=shipradar
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https://www.awi.de/en/focus/sea-ice/in-the-arctic-sea-ices-kindergarten.html
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https://www.meereisportal.de/meereisbeobachtung/methoden/satelliten-fernerkundung/
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http://www.aari.ru/odata/_d0015.php?lang=1
https://www.jcomm.info/index.php?option=com_oe&task=viewDocumentRecord&docID=9607
https://data.meereisportal.de/gallery/index_new.php?lang=en_US&survey=&active-tab1=mosaic&active-tab2=icecharts&ice-type=icecharts&minYear=2020&minMonth=2&maxYear=2020&maxMonth=2&showMaps=y&submit1=Anzeigen


 
    

 

65 

meereisportal.de 

 

 
  



 
    

 

66 

meereisportal.de 

 

 
 
  

https://data.meereisportal.de/gallery/index_new.php?lang=en_US&survey=&active-tab1=mosaic&active-tab2=buoymosaic&region=n&buoystate=active&buoytype=all&submit3=Anzeigen
http://iabp.apl.uw.edu/index.html
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https://follow.mosaic-expedition.org/
https://www.mosaic-expedition.org/
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http://www.aari.ru/odata/_d0015.php?lang=1
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https://www.mosaic-expedition.org/
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https://www.awi.de/en/expedition/ships/polarstern/weekly-reports-rv-polarstern.html
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