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Ice service - from past to present
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Systematically since 1897. /

Finland has long experience in ice
monitoring - first done in 1846.

First icebreakers in 1890’s.

Ice chart published once a week s’éarting
in 1915.

Ilce 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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Examples of ice service products for the Baltic Sea

Daily ice analysis chart Ice thickness analysis Ice Forecasts and reports

Jaskartta Iskarta Ice Chart

® Ho e Ice drift (SAR satellite data)
T T T TSR YT JAETILANTEEN KEHITYSENNUSTE wotz 2022018
03.02.2013
Ennuste 03.03. - 12.03.2016
5 vuorokauden ennuste ajalle 03.03. - 07.03. (TORSTAI - MAANANTAI)
Suomessa vallitsee jukson ajan idin ja kaakon vilinen flmaviriaus. Tuuli on enimmkseen kohialaista,
paikoin navakkaa. Jakson lopulla viihin vois ine saattaa lilkkua Suomen
‘pohjoiseen, jollein eteliin ja idin vilinen wu].lvmvmmnml kovaksi. Limpdtila pysytielee plfiosin vihin
‘pakkasen puolella, eteliisilli ja Einisilli joinain nollan vaiheilla. i
[~ aluksi vihin kireimpii, eli 5...10 astetta.
- Sadennuste ajalle 08.03. - 12,03, (TIISTAI - LAUANTAI)
L \ f Saatlunteessa el niyi tapabiuvan merkdrsivid muuioksia. Tuulet pysytelevi melko heikkoina.
Lumpdtila on
FINNISH ICE REPORT 03.03.2016
~ JAATILANTEEN
62" A
= } The ice drifts northwest in the Bay of Bothnia
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R Q FINNISH METEGROLOG CAL INSTITUTE Annotated Quicklook, Bay of Bothnia 100 B Suurin liséys
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Image source:  RS-2HH SEGE B
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Baltic Sea Ice Winters

Yearly ice coverage

49 000 km2 - 422 000 km?2
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

B o0%
I s0%
] 0%
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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 km?

1981-2010
170 000 km?
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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

@ NNISH METEOROLOG CAL INSTITUTE Annotated Quicklook, Bay of Bothnia
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FMI SST analysis

659

* Interpolated from
manually edited
isotherms

* Resolution 1 nm
* NetCDF grid

o
-
[==]

o
[==]
o

latitude (degrees_north)

7 106 155 04 %3 302
longitude (degrees_east)
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Ice Chart

Issued on a daily basis
Oct/Nov - May/Jun
|lcebreakers

Traffic restrictions to all
Baltic Sea ports

Information to mariners
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Derivatives of the ice chart data

o 4 ) | \
& Showonmap 2018-01-19 M ! \\
N /{;J ! Kemi i
- 71 Open Water (<1/10) it/ s |
[] very Open Ice . S/ v A ;
. T B 7
I Assisted or Towed || Open Ice b < 2
. {
Il Plonned Assistances [ close Ice — L;
I Very Close Ice / . !
B O s B Consolidated Ice | - )
N New Ice | <
M lccbreckers W L] ’ " v 7mss <
| [ Level Ice N ~
M rons = | I Rotten Fast Ice E} ™
— B B Fast Ice trémmingsbadan i\
T
M ice Map . //
=14 m/s max wind
13:10 19.1.2018 A go1amys @ mean wind /
- <Bmys raaan temperstura Kalb3dagrund y

)
Fi

19.01.2018

& mjs
4m/s
e

Skelleftea

Oulainen

' }‘
N
I f e A
G g
- l_;/
N @ cebreokers 4@ Comenty Assised @lBeing Towed <@l Flanned Assstances <@l Ship commented <] Other Ships 35 Portwith res /J'
\\D\c.&.ﬁ [newice [l Mias, gy ice [l Fostice [[llRoten fostice [ Open water [[]Very openice [|Openice [l Closeice Ve _f\:‘y - ;!
N
I Lo

Baltice.org

22-25 January 2018 ECMWEF Ocean Workshop 15



@ FINNISH METEOROLOGICAL INSTITUTE

Ice Thickness Image

Js d6° 27° 48° d9° de°

¢ Based on SAR image

PP rpie
14.83.2086 ‘._:..-.
¢ Fromice 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

——— |

ﬁg
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Sea ice identificati
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HELsinki Multi-category Ice model
Developed and implemented by Jari Haapala
Parameters:
Fil ICE FORECAST Z010:2:23:7 UTC

Drift field t+45 1 2010:2:25:4 UTC, ice concentration and drift

Concentration

Mean ice thickness

Deformed ice thickness

Deformed ice fraction

Convergence field

Compressing region

Compression force (under validatior ™ errssatemiman R m e e s 1
Weather forcing:

HIRLAM MEPS 54 h

ECMWEF Ocean Workshop 18
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HIGHTSI Ice Thickness Model

HIGH-resolution Thermodynamic
Snow/lce 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

Latitude (IN)

ECMWEF Ocean Workshop

Ice with
snow cover
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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

22-25 January 2018 ECMWEF Ocean Workshop 22
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Thank you!

22-25 January 2018 ECMWEF Ocean Workshop
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Mareographs

Wave buoys

SST buoys 7
Sea ice observation
stations 22
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Litkennerajoituksat - Trafi

Satama
Hamn
Harbour

Tomio, Kemi, Oulu, Razhe A
Kalajoki, Kokkola, Pietarsaar, Vaasa A 1B

Kaskinen

Kristiinankaupunki, Pori. Rauma.
Uusikaupunki, Maantali, Turk
Taalintehdas, Forby. Hanko.
Inkoo, Kantvik, Helsinki, P\

SUNDSV

Loviisa, Kotka, Hamina

Saimaan kanava on sufjettu likenteslta 25.1

Saima kanal dr stingd far trafik 25 1
The Saimaa Canal is closed to ira

HUDIKSVALL

" Sentinel-1A, ESA
" 11 Feb 2016




