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Knowledge of new snow density (NSD) is importa

in modelling, avalanche forecasting, transport,
building construction, etc.

-’

* Not much measured data at finer temporal
resolution is presented

+ Often, it is assumed that new snow density is
around 100 kg.m3

* What do measured data tell us?




Sources of data

+ These values are measured every morning by
the observers at meteorological stations of
SHMI (good spatial coverage, lower temporal
resolution)




New snow density (left)

and air temperature (right)
———
+1989-2011, median 74 kg.m3, snowfall occurred
mostly at air temperatures between 0°C and -4°C

b
o
I

Poéetnost
[(*]
o
I

ccccc
N <+ © @

- T — — +—

Hustota nového snehu [kg.m]

Teplota vzduchu [°C]



Other sources of data

ecently, data from auto atic
to be applied - subdaily values (e. g HeIfrlcht et
al., EGU 2017)

* The data have good temporal resolution but do
not have long series of records



However, there are also meteorological stations
which measure precipitation and depth of new

snow three times per day

* Slovakia has a dense networ
and climatological stations

* But there are not so many of them at higher
elevations which have an important influence on
the hydrological cycle




Meteorological observatory
at Skalnate Pleso

* The highest ,,representative® station in the
Slovak Tatra Mountains (1778 m a.s.l.)

+ Data available since the 1940’




Meteorological observatory
at Skalnate Pleso

“Professional observers
i

* Long data series

* Precipitation amount and snow depth are
measured three times per day




Questions

+ What are the sub-daily values of
density?
+* What is the influence of elevation?
+ Can we see the influence of climate change?




Bad news:

The (old) data are not digitized







Preliminary results 2001-2017
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* Raw data — several very high values
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Preliminary results 2001-2017

Median NSD 70 kg.m3

* NSD 50-100 kg.m3 are most frequent, but make
up only about 55% of all measurements
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Preliminary results 2001-2017

* Smaller since 2007?

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017



Preliminary results 2001-2017

* Smaller since 2007?

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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Preliminary results 2001-2017

-‘
+* NSD at low elevation was significantly smaller
(but very few data digitized yet)



Disdrometer — supplementary

information for snow-related
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# Instruments measuring size and speed of falling
particles - type of precipitation (drizzle, rain,
snow, hail, etc.)




Disdrometer — supplementary
information for snow-related

+ Most snow models use air temperature to

determine solid and
+ Usually, this thresho
+ Whenever possible t

iquid precipitation
d temperature is calibrated

ne models should use

measured parameters

+* What do measurements (disdrometer data) say
about the snow-rain threshold temperatures ?



Disdrometer — supplementary

information for snow-related

* Installed in June 2014 at 570 m a.s.l.
+ In September 2016 at 1778 m a.s.l. (Skalnaté Pleso)




Half of snow at low altitude was
falling at air temperatures higher

Air temperature during precipitation [°C]
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Thank you for your attention



Meteorological observatory
at Skalnateé Pleso

OBSERVAT(‘)’RIUM SAV
SKALNATE PLESO

70 ROKOV METEOROLOGICKYCH MERANI

Historia

Skalnata dolina
Bioklima
Globalne Ziarenie
Sinecny svit
Oblaénost

Teplota vzduchu
Vihkost vzduchu
Atmosférické zrazky
Snehova pokryvka
Tlak vzduchu
Vietor

Prizemny ozon
Vyskumné aktivity

GEOFYZIKALNY USTAV SAV
STARA LESNA, 2013

Bicarova (Editor), 2015
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