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FMI Arctic Space Centre
at Sodankyla (FMI-ASC)

National Satellite Data Centre (NSDC) as a
key function
Co-operation with ESA, NASA, EUMETSAT

and institutes and companies in Italy, China,
Japan and USA

Public-Private-Parnership and shared
systems with Finnish R&D institutes

Continuous monitoring of polar regions Snow mass and ice cover (29 Oct. 2017)
by satellites

Atmosphere, land and seaice

Space weather

Unique products on cryosphere for research
and operational applications
Reception of data from Earth Observation

(EO) satellites

Part of Colloborative Ground Segment for EU
Copernicus Sentinel satellites

Data/product archives and real-time
situational awareness
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NSDC Real-Time
Satellite Data Acquisition
and Processing

Current operational (free access)

EOS-Terra/MODIS (USA)
EOS-Aura/OMI (USA)
Suomi-NPP/VIIRS, OMPS (USA)
FY-3B & FY-3C / MERSI (China)

Current operational (commercial)
COSMO-SkyMed (ltaly)

Copernicus Sentinel ground segment
(free access)

Sentinel-1 Collaborative GS:
National Mirror Site and data downllnk
(local reception)

Sentinel-2/3 Collaborative GS :
National Mirror Site
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Land cryosphere produc

0370300 370200 370500 370500 370700 370800 370300 371000 371100 371200 371300 371300 377500 379600 3700

Near-Real-Time information and Climate Data

Records on snow and seasonal frost
Quasi-real-time information also related to

floodings (and on sea ice conditions for winter-

time navigation)

Soil frost
Nov 01, 2014
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Snow and ice

in the Arctic:

Space-borne data-derived
information for operational
and research applications

A FMI product on snow (SWE)
and sea ice conditions
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Snow mass and ice cover (29 Oct. 2017)

EUMETSAT OSI/H-SAFs and
ESA GlobSnow heritage

Assimilation of SSMI-S
microwave radiometer data
and synoptic snow depth
observations

Situation on 29 October 2017

Example on information
feasible to support dowstream o
services

Snow Water Equivalent (SWE)
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FMI-NSDC Products for Hemispheric and Regional SWE:
Snow extent and mass using space-borne microwave radiometry

Copernicus Hemispheric 5-km-SWE, 2016/03/16

GlobSnow Hemispheric 25-km-SWE

Q 1979-2015 daily CDR on SWE (EaseGrid/0.25° lat-lon grid)
< Revision in 2016 under FP-7 ERA-CLIM2 project

Q NRT processing in operation: daily, September— May

% Implemented informer ESA GlobSnow project, future with
EUMETSAT H-SAF

d

EU-Copernicus Land Monitoring Service’s Hemispheric
5-km-SWE

O NRT processing starting 2016: daily, year-round (EaseGrid)

Q VIRS/IMS-mask for the snow extent (Sentinel-3 SLSTR in future)

Q Data servicesTBD

EUMETSAT H-SAF Pan-European 0.25°-SWE (H13)
O NRT processing in operation: daily, year-round (lat-lon grid)
a

Prototype Pan-European 0.05°-Super-Resolution-SWE
(SR-SWE)

Q NRT processing in operation: daily, year-round (lat-lon grid)

Q VIRS/IMS-mask for the snow extent (Sentinel-3 SLSTR in future)
Q



http://www.globsnow.info/
http://www.hsaf.meteoam.it/
http://www.saana.nsdc.fi/
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Validation of SWE products using
independent (historical) reference data
from snow courses




SMOS FT vs in situ data — day of freezing
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Research on snow-related satellite
applications utilizing Sodankyla
CAL-VAL infrastructure
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Calibration and
Validation at NSDC
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* Snow measurements: in-

_ _ Campaigns and training schools
situ, airborne and

o * ESA/NOSREx(2009-2013)
Spaceborne _ * COST-Pergamon summer school (2013)
* Atmospheric soundings .

WMO/SPICE meeting (2014)

* Meteorological observatory Snow physics training school (2015, 2017)

* CO2and CH4 fluxes
(different ecosystems)

On-site facilities

* Accommodationup to 40
persons, canteen

* Lecture hall

* Several meeting rooms

* Extensive wifi

* Workshops: metal, wood,
electronics

* Biological laboratory

* Dark room

* Several saunas andriver-side

4 cars -5 snowmobiles'.- 2 ATVs

A hut;_ o
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Snow remote sensing
campaign activities

*Airborne

*Tower- and ground-based
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Strategy in connecting EO, in situ data and
models in high latitude carbon studies

Remote sensing

9 y Upscaling and land
] Nl surface modelling

Proxy indicators '

., Inverse
\ modelling

parameters

[Land, surface

cconcentrations

Emission
inventories

CO2 and CH4 exchange in the Arctic
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oo L5 P onon Development of FMI in-house Operational
% ibus B Crds s Hydrologic Forecasting Capability (HOPS)
gy Y |

“Gridded” Conceptual model with physically
based parameterization schemas as a basis

Detailed modeling of actual watershed
processes is excessively complex for
operational applications

Physically based models requires more
data than available in many areas

Sibsuriges iiffca A simple conceptual model with physically
based parameter estimation enables faster
model implementation and likely more or less
similar results

System components adapted from NWS
(USA) operational hydrological models

Upper zone

Interflow
Surface runoff

Direct runoff
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Integrated view on the terrestrial cryosphere’s
snow-soil-vegetation processes:
The CARB-ARC approach

CO2HCH4ysinks/sources CO2, CH4 sources

Using diverse satellite data at

high latitudesallows full : ; :

. Summer Autumn Winter .| Spring |
seasonal view on phenomena , |
relevantto v~ TTTTTTTmTT nT o TTTTToTTTTTTT nTTTTTTT 1

Moist soil and Soil : Dry snow On-set of Snow ;
carobon excnange oI
vegetation freezing cover evolution snow melt | ! clearance
annual carbon balance |
Several phenomenacan be ‘
observed depending on sensor
Radiometer: Radiometer: Radiometer: Radiometer: ' | Radiometer:
ty p e *Soil moisture « Circumpolar * Snow water * Circumpolar e Circumpolar
*Surf. temperature equivalent !
. . . Radar (SAR): i | Radar (SAR
Exte nsive d atasets are avai I a b Ie * Vegetation water «Regional *Snow extent R;dar (S?R) i al?d ?);:ical: )
o : * Regiona N
from microwave radiometers, Radarfoptical: resolution Optical: resolution || *Reglona!
. . (radar) *Snow extent enhancement zahmaﬁgeﬁent
radars and optical instruments A
* Phenology
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Use of cryospehere monitoring satellites to monitor
soil frost and its relation to CH4 and CO2 emissions
(wetlands/mineral soil)
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Soil freezing and snow melt from space-
borne passive microwave radiometry

Daily hemispheric observations
spanning ~38 years

Sensitive to

e snow cover (SWE, snow
extent, snow melt onset and
melt-off)

Frozen

. . B Partly Frozen
e soil (moisture, freeze/thaw) .

e vegetation
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