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Ice service – from past to present

• 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 ports kept open since 1971

• 700 SAR satellite images / winter

• Visual bandwidth images as available
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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, Sentinel, CSK,TSX

•NOAA, Modis, VIIRS
•…

Ice Service
•Collection

•Analysis

•Production

•Distribution

Users of the Ice

Information

Finnish Ice Service

•Users at sea

•Users on land



22-25 January 2018 ECMWF Ocean Workshop 4

Daily ice analysis chart 

Examples of ice service products for the Baltic Sea

Ice forecast +45h
(drift, 

coverage,

thickness, 

deformation,

pressure)

Ice thickness analysis

Ice drift (SAR satellite data)

Ice Forecasts and reports

FINNISH ICE REPORT 03.03.2016

The ice drifts northwest in the Bay of Bothnia

In the northern Bay of Bothnia 40-65 cm thick fast ice in 

the

archipelago. Farther out ridged, 40-70 cm thick compact 

drift ice to

Kemi 1 and Oulu 1. Farther south 30-50 cm thick very close 

ice. The

ice field is in places ridged and under pressure.

From Merikallat to Kokkola lighthouse there is 20 nautical 

miles wide

lead covered with thin ice.
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Baltic Sea Ice Winters

• Yearly ice coverage

49 000 km² - 422 000 km²

• Duration from few weeks to 

more than half a year

• Affects shipping every year to 

Finland, Sweden, Russia and 

Estonia

Occurrence probability of sea ice

ice-free



Maximum yearly ice extent 1720-2016 and 30-year moving average
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Comparison of two 30-year reference periods and 

the average of their yearly maximum ice extent

1961-1990

210 000 km²

1981-2010

170 000 km²
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Vanadis

•GIS software tailored for ice situation analysis

•Vanadis consists of:

•ArcGIS10

•Vanadis extension to ArcgGIS for easier data 
handling

•Vanadis postGIS database

•Vanadis is used for:

•Visualizing GIS data such as satellite images, SST data, 
observations

•Creating ice analysis (polygons)

•Visualization of analyzed ice conditions: 
Creating the ice chart

•Several automatic outputs from Vanadis DB:

•Gridded data: NetCDF

•Statistics, cvs

•Sub-basin ice charts, pdf

•Sigrid-3

•S-411

•Copernicus CMEMS products
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DMI SST analysis
(CMEMS)
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FMI SST analysis

• Interpolated from 

manually edited 

isotherms

• Resolution 1 nm

• NetCDF grid 
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• Issued on a daily basis

• Oct/Nov – May/Jun

• Icebreakers

• Traffic restrictions to all 

Baltic Sea ports

• Information to mariners

Ice Chart
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Derivatives of the ice chart data

Baltice.org Finnish Traffic Agency
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Ice Thickness Image

♦ Based on SAR image

♦ From ice chart:
* Level ice thickness range
* Degree of Deformation

♦ Spatial resolution 500m

♦ About 250 images (ice season 2005-
06)

♦ Published when SAR data available

♦ CMEMS product

♦ Under development: Usage in Arctic 
waters
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Sea ice identification by remote sensing methods
10 April 2014
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HELMI Ice Model

•HELsinki Multi-category Ice model

•Developed and implemented by Jari Haapala

•Parameters: 

oDrift field

oConcentration

oMean ice thickness

oDeformed ice thickness

oDeformed ice fraction

oConvergence field

oCompressing region

oCompression force (under validation)

•Weather forcing:

o HIRLAM MEPS 54 h
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Ice compression
forecast

Ice drift forecast
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•HIGH-resolution Thermodynamic

Snow/Ice model

•One-dimensional

•Energy and mass balance

•Radiative/turbulent fluxes

•Feedback mechanisms (albedo)

•Melting/refreezing

•Snow to ice transformation

•Forcing:

Wind, Temperature, Humidity, 
Cloudiness, Precipitation (snow/liquid), 
Radiation fluxes, Oceanic heat flux

HIGHTSI Ice Thickness Model
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Summary

• Finnish-Swedish sea-ice and SST analysis is a QRT extensive 

compilation of all available data

• Manual analysis by ice and oceanography expert >> Quality Check

• State-of-the-art data handling and storage

• Distribution according to user needs

• Method could be extended to Arctic/Antarctic areas if logistic 

resources were available
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FMI Observations

•Mareographs 14

•Wave buoys 4

•SST buoys 7

•Sea ice observation

stations 22







Sentinel-1A, ESA

11 Feb 2016


