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European Organisation for the Exploitation of Meteorological 
Satellites (EUMETSAT)
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SEVIRI is the main MSG payload and produces 12 channels imaging in visible and IR range.
Normally the SEVIRI instrument onboard the MSG satellites scan the full earth disc every 15 minutes. 
Rapid scanning scans a third of the earth disc the every five minutes

The Flexible Combined Imager (FCI), on the MTG, measures in 16 channels in the visible and infrared spectrum

The nominal coverage of the prime MSG service — the geostationary service from the MSG satellite located at 0 degrees
longitude — includes the whole of Europe, the Atlantic Ocean, all of Africa and at locations where the elevation 

to the satellite is greater than or equal to 10°.
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Metop:  The Advanced Very High Resolution Radiometer (AVHRR) multi-purpose imaging instrument 

Metop-SG: METimage is a multi-spectral (visible and IR) imaging passive radiometer

Metop-SG: METimage will provide continuity to the AVHRR

Metop-SG: The Microwave Imager (MWI) is a conically scanning radiometer, capable of measuring thermal radiance 
emitted  by the Earth, at high spatial resolution in the microwave region of the electromagnetic spectrum.
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H10 Snow extent by VIS/IR radiometry 30 January 2018

• Geostationary orbit MSG/SEVIRI

• Daily Operational

• HSAF Pan-European Area product

• Snow/Land/cloud/water 

• 0.05 degrees lat/lon grid

• Available since December 2008

• Validation with ground observations and 
Sentinel data continues

• It will be superseded by H34 
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H34 Snow extent by VIS/IR radiometry 30 January 2018• Geostationary orbit

• Daily Pre-Operational

• Full MSG/SEVIRI disk product

• Snow/Land/cloud/water 

• 0.05 degrees lat/lon grid

• Available since December 2017

• Validation with ground observations and Sentinel data 
continues
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H12 Effective Snow cover by VIS/IR radiometry 24 Feb 2018

• Polar orbit METOP-AVHRR 

• Daiy Operational

• Pan-European Area product

• Effective Snow Cover/Land/cloud/water/unclassified 

• 0.01 degrees lat/lon grid

• Available since March 2008

• Validation with Sentinel data continues

• It will be superseded by H35
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H35 Effective Snow cover by VIS/IR radiometry 4 Feb 2019

• Polar orbit METOP-AVHRR

• Daily Pre-Operational, Available since March 2018

• Daily Northern Hemisphere product

• Effective Snow Cover/Land/cloud/water/unclassified 

• 0.01 degrees lat/lon grid

• Validation with Sentinel data continues
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• Polar orbit microwave data on top of geostationary optical product

• H10 and microwave data (SSMI/S) as input

• HSAF Pan-European Area Flat Regions

• 0.25 degrees lat/lon grid

• Dry snow / Wet snow / Bare land / Cloud / Dark / Water / Nodata

• Able to detect snow presence under clouds and polar darkness (only if the snow is dry)

• Available since 2012

• Updated and operational since 2018

• Validation with ground observations  continues
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• Geostationary orbit

• Operational

• Daily full MSG/SEVIRI disk product

• Especially for flatland areas

• No snow/snow/partial snow/water/unclassified

• available since 2008

• Excellent validation results vs weather station 
observations

• See: Siljamo, N., & Hyvärinen, O. (2011). New Geostationary
Satellite–Based Snow-Cover Algorithm, Journal of Applied 
Meteorology and Climatology, 50(6), 1275-1290

• Also: Siljamo, N. (2020). Empirical Approach to Satellite Snow 
Detection. University of Helsinki
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• Geostationary orbit

• In development

• Daily full MTG/FCI disk product

• Satellite grid

• Three variants (flatland/mountain/merged)

• No snow/snow/water/unclassified (clouds, 
darkness etc)

• Day 1 product, will be available when
MTG/FCI operational
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• Geostationary orbit

• In development

• Daily full MTG/FCI disk product

• Satellite grid

• Three variants (flatland/mountain/merged)

• No snow/snow/water/unclassified (clouds, 
darkness etc)

• Day 2 product, algorithm
development begins when actual MTG/FCI 
data available
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• Polar orbit

• Operational

• Daily global product (0.01x0.01 degree lat-lon)

• No snow/snow/partial snow/water/unclassified

• available since 2015

• Excellent validation results vs weather station 
observations

• See: Siljamo, N., Hyvärinen, O., Riihelä, A., & 
Suomalainen, M. (2020). MetOp/AVHRR Snow 
Detection Method for Meteorological Applications, 
Journal of Applied Meteorology and Climatology, 
59(12), 2001-2019

• Also: Siljamo, N. (2020). Empirical Approach to 
Satellite Snow Detection. University of Helsinki
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• Polar orbit

• In development

• Daily global product (0.01x0.01 degree lat-lon)

• No snow/snow/partial snow/water/unclassified

• Day 1 product, available when Metop-
SG/METimage operational
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• Polar orbit

• In development

• Daily global product (0.01x0.01 degree lat-lon)

• No snow/snow/partial snow/water/unclassified

• Day 2 product, algorithm
development begins when actual Metop-
SG/METimage data available

• Will be based on empirical approach/machine 
learning
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Cycle: Daily
Coverage: 25 ° W – 45 ° E, 25 ° N – 75 ° N
Grid/Projection: Equidistant cylindrical
Resolution: 0.25 ° x 0.25 °
Formats: gzip compressed GRIB2, PNG quicklook image

Operational status: Operational
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Cycle: Daily
Coverage: Northern Hemispherical
Grid/Projection: “EASE-Grid” - Lambert's 
equal-area
Resolution: 25 km x 25 km
Formats: HDF5, PNG quicklook image

Operational status: In development
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Improvement on Effective Snow Cover by ML: 
Multivariate Adaptive Regression Splines - MARS

Reference FSC maps are generated from binary classified Sentinel-2 images at 20 m by Sen2Cor v2.08:

T32TPS Alps - 23 Feb 2019:
a) Sentinel 2 real color RGB image, 
b) Sentinel 2 binary snow map (Snow:       No snow: ),       
c) Sentinel 2-derived reference FSC map, and
d) Calculation of reference FSC for an H35 pixel.

Predictor Variables: 
AVHRR Bands 1, 2, 3a, 4, 5, NDSI and NDVI

Response Variable:
FSC value

FSC
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• H35 vs. Sentinel 2 over the Ural Mountain Range for Nov 2018 - Nov 2019

Positions of Sentinel 2 tiles and DEM H35 Mountain Mask
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R

RMSE

MARS-H35

H35

273 Sentinel 2 images over 28 tiles
MARS-H35 Sentinel 2 False Color RGB

T41WNP - 25 Mar 2019 

R: Band 11, G: Band 8A, B: Band 3

H35 vs. Sentinel 2 over the Ural Mountain Range for Nov 2018 - Nov 2019
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• H35 over the Ural Mountain Range for Nov 2018 - Nov 2019

– Main limitations in comparison with Sentinel 2 imagery: 

• Viewing geometry

• Cloud contamination

2 Dec 2018                                     1 Jan 2019                                    1 Feb 2019                                      1 Mar 2019

Ural Mountain Range
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• H35 vs. ERA5-Land & MODIS over the Ural Mountain Range for Nov 2018 - May 2019

– ERA5-Land: 9 km

– MODIS MOD10A1: 0.5 km
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• Validation of MARS-H35 FSC Model for 2018-2019 Snow Season


