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Nordic Snow Network

https://nordsnownet.fmi.fi/



3

S
T

E
E

R
IN

G
 G

R
O

U
P

T
h
e
 p

ro
je

c
t 
is

 l
e
d
 b

y
 a

 s
te

e
ri
n
g
 g

ro
u
p
 (

S
G

) 
w

h
ic

h
 c

o
n
s
is

ts
 o

f 
o
n
e
 m

e
m

b
e
r 

fr
o
m

 

e
a
c
h
 p

a
rt

ic
ip

a
ti
n
g
 c

o
u
n
tr

y
 w

it
h
 t

h
e
 p

ro
je

c
t 
m

a
n
a
g
e
r.

 

WG1 - harmonization of snow 

measurement practices 

WG2 - snow data management

WG3 - Exploitation of snow measurements 

for the development of  models and remote 

sensing retrieval algorithms

WG4 - exploitation of snow measurements 

for snow data assimilation in NWP 

and hydrological models
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Snow water equivalent (SWE)

SWE [kg/m2] = mass of snow [kg] / area [m2]

• Basically same, as precipitation amount
[mm]

• Can be measured once in the end of 
winter in case of stable snow cover.

Purposes:

• Hydrology

• Hydroenergetics

• Deposition fluxes of pollutants measured
in snow water



Why snow samplers´ performance
intercomparison?

• Measured snow water
equivalent: SWE = sample
weight/cross-section area

• Samplers of different area
and sampling techniques
(tube bulk sampler, layer-
wise)

• How the results from
different samplers compare
to each other, in terms of 
SWE (entire snow package)?



Field campaign

• Sodankylä (67.3620N, 26.6338E), 
site of Finnish Meteorological
Institute.

• March 24, 2022.

• Snow cover nearly 60 cm deep.

• 10 different samplers from 7 work
groups, 4 countries (Greenland, 
Estonia, Finland, Iceland). 



Samplers and samples

Institution Samlpling equipment Area, cm2 Number of 
cores

Uni. Tartu Deposition sampler 44 3

FMI KM 100 8

Arctic Centre AC white 79 8

Arctic Centre AC transparent 69 8

FMI FMI layer-wise (5 cm) 100 1

Uni. Oulu TH tube 100 10

FMI Tube 100 8

Greenland Survey 1m federal sampler 11 10

Greenland Survey Rip cutter 100 1

Uni. Iceland Federal 11 8





Qualitative physical interpretation

• Sampler´s walls have finite thickness.

• In general, the walls of tube sampler, relative to its diameter are 
thicker for thinner tubes.

• Thus, the snow inside is slightly compressed, creating more friction
force to the walls.

• Consequently, snow inside gets partially clogged - a part of snow
swept aside from direct path, when pushing the sampler down
through snow.

• As a result, less snow gets in.

• I seems that the systematic underestimating is negligible for samplers
S  80 cm2, according to shape of regression curve.



What then?

• A correction function to SWE can be derived.

• Fist guess:

SWEcorrect = (-5.110-5 S2+ 0.0105 S + 0.46) SWEmeasured

for 100 cm2 > S > 10 cm2

• More comparison experiments needed with different sampling
principles (bulk, layer-wise etc.), sampler shapes and sizes, snow type
(high and low density, hard and soft).



Thank you!

Many thanks to Nordic Snow Network for enabling the intercomparison exercise! 


