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Oceanographic
and

Weather 
Models

Ice Information Products
•Charts
•Reports
•Ice code
•Forecasts

•Satellite images
•Image classifications

Earth Observation Data
•RS-2, CSK,TSX
•NOAA, Modis
•SENTINEL

•…

Ice Service
•Collection
•Analysis

•Production
•Distribution

Users of the Ice Information  
•Users at sea                                           Users at land

Ground Truth Data



Finnish Ice Service

• The Baltic sea freezes every winter

• Finland has long experience in ice 
monitoring – first done in 1846

• Systematically since 1897

• First icebreakers in 1890’s

• Ice chart published once a week 
starting in 1915

• Ice report published in newspapers 
once a week starting January 1918

• All major harbours kept open since 
1971

• Nowadays ice chat published daily 
during winter months



Past to Present – satellite information

1968: ESSA data into operational use.
1981: NOAA receiving station in use
1992: ERS-1 SAR data into experimental operational 

use
1994: Acquiring of ~100+ ERS SAR scenes/winter
1997: RADARSAT in experimental use
1998: Purchasing of 100+ RADARSAT images a winter
2002-12: ENVISAT ASAR
2015> : Sentinel-1ESSA, February 14th 1968. 

Resolution >5 km.



Ship traffic intensity in the Baltic Sea 
2008-2009

Example of an average winter: 1994, 
maximum ice extent 206,000 km2



Finnish ice report
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Routine Products

• Charts (WMO code + general)

• Ice reports (Fin, Swe, Eng), 
WMO Ice codes

• Ice forecasts

• Satellite images

• SAR classifications

• Statements



Mercator projection

Notifications

Legend (WMO standard)

SST

Traffic restrictions

Icebreakers



Radarsat

Ice chart

Ice charting:

from SAR

image

to

Ice Chart





EO SAR classification



COSMO-SkyMed 3

ScanSAR Huge 
Region Acquisition 
Mode - 100m resol. 

23rd March 2012, 
02:36 (UTC)

Ascending Orbit, 
Right Looking

HH Pol.

HIGHTSI ice 
thickness

Segment wise 
texture value Corresponding ITC

EO SAR classification



Corresponding ITC

EO SAR classification



Sea ice identification by remote sensing methods

www.arcice.org

10 April 2014



Sea ice identification by remote sensing methods

www.arcice.org
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IBPlott - main 
symbols

DirWay

Port

Icebreakers

Ships

Thick ice

Thin ice



Ice compression
forecast

Ice drift forecast



Thank you!
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