




<The world cannot live without the Arctic; it affects every living thing on Earth and acts as a virtual 
thermostat, reflecting sunlight and cooling the planet.=







Schneehöhe an der <Villum Research Station= (VRS)
Schneemessungen, die während der <Polar Airborne Measurements and Arctic 

Regional Climate Model Simulation Project= (PAMARCMiP) Kampagne 2018 

3

















arth’s climate system
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great importance for the earth’s heat balance 

(Goosse et al., 2018; Przybylak and Wyszyński, 2020)





ulations with the default <European Alps= 

I used the developed <fit conditions= 
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<The Earth is a fine place and worth fighting for.=
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(Bekryaev et al., 2010; Goosse et al., 2018; Przybylak and Wyszyński, 2020; Walsh, 2021)
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stations used is shown in Figure 1 in Przybylak and Wyszyński (2020).
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(Bekryaev et al., 2010; Goosse et al., 2018; Przybylak and Wyszyński, 2020; Walsh, 
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by <air temperature, surface fluxes, moisture advection, cloud microphysical processes, stability and 
orographic lifting of air masses= 



precipitation with drastic consequences for the <[…] energy balance, hydrological cycl
management, and ecology [..]= 

3

3

esses of today’s 





<Snowflakes are one of the nature’s most fragile things,
but just look what they can do when they stick together.=



<The thermal conductivity is defined as the proportionality constant between the heat transport 
and the temperature gradient= 
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Albedo is defined as <the ratio of the reflected to the incoming global shortwave radiation= 
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bring BC particles into the Arctic: <low

descent in the Arctic.= Thereby, not all pathways are possible for a transport from all region
<uplift=

but during summer there is no <low level 
transport alone= 

a <dome= of cold air 
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absorption of ice is lowest (» ¼m) 

< =
< =



3
3

¼m 
¼m (old melting snow) the 





3

3

3

3

3

3

3
3







<
and a measurement is the recording of Nature’s =
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wind speed, and wind direction. ERA5’s resolution is too coarse to resolve the topography in the study 
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west while ERA5’s preferred wind direction was from the south (
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2018 were about 20°C warmer than in the weeks before and after. Also, February’s mean air 



his purpose, we looked at rainfall events where there was g0.05

days with snow depth g





CTRL’s snow depth 

root mean squared difference (RMSD) and explained variance δ.
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Strong temperature gradients in the Arctic’s snow layer not captured by Crocus 
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To improve Crocus’ performance in simulating snow depth, snow density and snow SSA at a
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temperature depending and the dependence in Crocus might be not adequate for the Arctic’s 



Not surprisingly, CARRA resolves local topography more reliably and is superior to ERA5’s resolved 
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by the use of Crocus’ default 
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BC concentrations from the free troposphere with <the cleanest snow of the Arctic= 
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increasing the <optimal=
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Przybylak and Wyszyński, 2020)

describes data assimilation as <[…] p
used in order to estimate as accurately as possible the state of the atmospheric […] flow=. For 







n for <observations sensitive to surface and upper air atmospheric quantities= is employed 

there are shortcomings that shall be improved in future reanalyses: <[…] 

the representation of surface temperatures over Australia.= In addition, ECMWF has found further issues 



e improved include <[…] the representation of stable boundary 

occur […]= 

and Modern Era Retrospective analysis for Research and Applications‐versi
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depths when splitting ERA5’s total precipitation rate into liquid and solid precipitation rates after 
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NSD’s snow depths were higher and more in correspondence to the measurements towards the 
CTRL’s. Especially in 

NSD’s snow depth mean 



bias, root mean squared difference (RMSD) and explained variance δ.



<CTRL= use the new snow density V12 and <NSD= use K22. Snow depth baseline is 

easurements and IceCube measurements, respectively. <CTRL= use the 
V12 and <NSD= use K22.





Note that a zenith angle of g90° means that the su
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ted snow mass of 38 mm SWE between the end of October 2019 

50 % to 90 % by end of the investigation period. Further, we found that the Vaisala Present Wea
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2 to 107 mm and a precipitation 
mass loss of the snow cover due to erosion and sublimation as between 47 % and 68 %, for the time 

3114 mm.
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difference (RMSD) and explained variance δ.



sampling frequency of SMP measurements. <CTRL= use the new snow density 
parameterisation V12 and <NSD= use K22. Snow depth baseline is the maximum 

ely. <CTRL= use the new snow density parameterisation V12 
and <NSD= use K22.

research Station (81.6°N, 16.67°E). Note that a zenith angle of g90° means that the 
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