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Location

FMI Arctic Research Centre

Sodankylä, Finland

67.368 °N, 26.633 ° E, 179 m a.s.l.
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Surroundings

ÅInstitute area: 

Åsparse pine forest

Åwetland

Åriver

ÅOther measurement sites:

ÅLake Orajärvi, dist. 10 km

ÅSaariselkä tundra, dist. 130 km

ÅSodankylä centre, dist. 9 km
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Satellite reception

Sounding station: Weather station, radiation

IOA: Snow measurements, 

soil, radiation

Bog site: 

Weather station, 

radiation, soil, 

CO flux

Main building

Micrometeorological mast: 

CO2 flux, radiation, wind

& temperature & humidity

profiles



Å First thermo-/barometer records in 1856
Å Met station during the 1st IPY 1882/83
Å Continuous homogenized synoptic weather 

records from 1908 onwards
ÅUpper air soundings from 1949
Å Solar radiation observations since 1957/58 

(1st IGY)
Å Radioactivity monitoring since 1963
Å Air quality observations since 1970s
Å Ozone and UV-observations since 1988
Å Stratospheric Aerosol/Humitidy from mid

1990s
Å Micrometeorological tower 1999
ÅWeather radar at Luosto 2000
Å Snow in situ measurements 2006
Å Microwave radiometers 2009
Å Large capacity satellite data reception & 

archiving 2011
ÅWMO hosted comparative set of snowing

and raining instrumentation 2013

History



Campaigns and training schools

ÅESA/NoSREx (2009-2013)

ÅCOST-Pergamon summer school (2013)

Å1st European Snow Science Winter 

School (2015)

On-site facilities 
ÅAccommodation up to 40 

persons 

ÅLecture hall

ÅSeveral meeting rooms

ÅExtensive wifi

ÅWorkshops: metal, wood, 

electronics

ÅBiological laboratory

ÅDark room

ÅSeveral saunas and river-

side hut

Main focus on

ÅSatellite activities: reception, processing and archiving

ÅCAL-VAL super-site

ÅFreeze/thaw measurements

ÅSnow measurements: in-situ, airborne and spaceborne

ÅAtmospheric soundings

ÅMeteorological parameters

ÅCarbon cycle

Infrastructure

4 cars - 5 snowmobiles - 2 ATVs



Snow and reference

measurements
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SORAX ðSodankylä 

Radiometer Experiment

Å ELBARA-II: ESA SMOS reference
Å 1.4 GHz

Å At forest site 2009-2012, 2015->

Å At bog site: 2012-2015

Å Elevation scan every hour

Å SodRad1 & 2: RPG-DP-XCH
Å 10.7, 18.7, 21, 36.5, 89, 150 GHz

Å Since 2009/2012

Å 2D scan every hour



Å ASD FieldSpec Pro Jr

Å VIS and NIR spectrum, 350-2500 nm

(since 2015 only 350-1000 nm)

Å Installed in a 30-m mast, 

measures forest and open area

Å Similar instrument used in field and 

dark room laboratory measurements

Å Since 2006

Mast

spectrometer



Å IOA and bog site:

Å Global and reflected SW

ÅMet mast and forest: 

Å Global and reflected SW+LW 

Å Sounding station:

ÅGlobal and reflected SW at field
and in tower

Å Most since 2012
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Long - and shortwave solar

radiation
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Reference measurements

at IOA

Snow scale (SWE)

Soil permittivity/temperature/moisture

+ Snow temperature

Snow depth, air temperature and humidity

Disdrometer (precipitation

type and intensity)



Mixed / spruce 

forest, thicker 

organic layer

Sparse forested wetland Open wetland

Pine forest, 

mineral soil

Saariselkä

tundra site

Soil moisture stations



ÅMain weather station at sounding 

station

ÅTemperature, dew point temperature

ÅRelative humidity

ÅAir pressure

ÅSnow depth

ÅVisibility

ÅWind speed and direction

ÅCloud height and cloudiness

ÅSmaller (SD, Tair) at IOA and bog site

ÅContinuous homogenized synoptic 

weather records since 1908

ÅMain parameters automatic since 2008
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Automatic weather station



Manual observations
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ÅProfiles of
ÅSnow stratification (visual, SMP)

ÅGrain size (visual, macrophotos)

ÅSSA (IceCube)

ÅDensity and SWE (Snowfork, scale)

ÅTemperature

ÅWetness (Snowfork)

ÅOperationally 1/week at IOA
ÅPreviously operationally at bog and lake

ÅDuring campaigns even several pits/day at each site

Snow pit
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Snow stratification



Grain size

18



Å SSA profile with 3 cm 

resolution

Å Measures hemispherical 

reflectance of infrared laser 

(1310 nm) from snow 

sample surface

Å Results are converted to 

reflectance and forward 

SSA with software
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SSA



Density

20
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Lake ice and snow


