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Objectives

e Estimation of snow dynamics and phases of formation
on selected Svalbard glaciers in accumulation seasons
by analysis of snow depth changes, internal structure of
snow cover and available meteorological data

e Analysis of snow dynamics and internal structure of
Snow cover in remote polar areas basing on minimum
input data
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Previous work on snow and
accumulation

Snow pit Hansbreen April 2008
340m a.s.l.
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Methods:

» Classical stake readings and snow probe monitoring

e Automatic snow depth records (sonic ranger)

» Snow pits for physical snow properties and internal structure analysis

* High frequency radio echo-sounding for snow depth, SWE and internal structure
* On-site meteorological data and meteorological re-analysis

 Simple snow dynamics model



@“‘ Model of snow cover changes (scc model)

=

Snow accumulation (B)
B=Yy PiT<0°C

P - precipitation
T — air temperature

Drift index (DI)
(Liston & Sturm 1998; Lehninf & Fiertz 2008)

pr=%
S

Q, — snow flux in way of saltation
s, — coefficient of slope length

0. = 0.68%@*2 - ufth)

p, — density of air

g — acceleration due to gravity
u, - friction velocity

u.,,, — threshold friction velocity

Prognostic snow density
(Douville et al. 1995; Verseghy 1991;
White 2002)

tt A
pit=(p*, -pmax)expE- rfT—tE+ P e

1

p+! — next step snow density

p*.— current snow density

Prax — Maximum snow density

T, - coefficient for exponential decrease of snow density
T, - length of day

Surface melting (M)
M= aTl,;T,> 0°C

M — surface melting
T, — average daily temperature

a — melting factor
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=== Snow depth at Hornsund station OCT 2007 — MAY 2008

Observed data and results of scc model
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------ calculated wind drift included
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wind speed [m/s]

Meteorological conditions
Hornsund and Vestfonna

estfonna (AUG 2007 - JUL 2008)
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Spatial distribution of snow cover
% Hansbreen 2008

Average snow depth: 2,84m
Snow depth gradient: 0,45 m/100 m of elevation
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Vestfonna 2009
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Snow pit analysis v. results of snow deviopement model

——
= Hansbreen (ocT 2007 - MAY 2008) 186 m a.s.l.
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Snow cover internal structure
Wavelet analysis
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Hornsund meteorological data and ERA Interim re-analysis
(OCT 2007 - MAY 2008)
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Snow height [mm]

’l@? Internal structure of snow cover on Vestfonna (Ahlmann Summit)
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Conclusions

The snow cover development on Svalbard glaciers can be recreate
relatively easy by analysis of meteorological data and physical processes
within snow cover.

Simple one-dimensional model of snow cover changes (scc) was
developed. The model satisfactorily reconstructs snow cover development
on glaciers (Hansbreen as an example). SCC model approximates also
variability of snow density in vertical profile and separates basic internal
boundaries as an effect of short term warming and redeposition period.

Climatic re-analysis data were successfully applied for analysis of snow
cover development in remote Arctic areas. ERA Interim re-analysis data
were used to run scc model for snow cover study of Hansbreen and
Vestfonna.
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