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1. 
Organization

The Greenland Ice Service at the Danish Meteorological Institute is responsible for sea ice and iceberg monitoring and information for the Greenland Waters. The purpose of the routine ice mapping is to aid navigation and to provide strategic and tactical support in the Greenland waters. The main areas of concern are the waters around Cape Farewell. Furthermore, parts of East and West Greenland are mapped in selected periods, depending on navigational needs and the actual ice distribution.

DMI operates a two branch ice service. At Narsarsuaq Airfield in South Greenland, the DMI Ice Observation and Warning Service, ‘Ice Patrol Narsarsuaq’ positioned at 61°10' N, 45°25' W was established in 1959. A Eurocopter AS 350 B3 helicopter is permanently chartered for the ice piloting and serves the ice reconnaissance of the South Greenland inshore routes and the inner parts of the Julianehåb Bay. Four ice observers are based at Ice Patrol Narsarsuaq and all are ships officers associated with the shipping company Royal Arctic Line and thus have several years of experience in ice navigation in Greenland waters. A twenty-four hour watch duty is maintained to ensure that calls are answered and ice piloting can be provided at short notice. The primary objective for the Narsarsuaq team is inshore ice reporting and advisory to ships. No ice breaking service is provided except for a few local arrangements.
The second Greenland Ice Service branch is located at the Danish Meteorological Institute in Copenhagen, staffed by a team of 8-9 ice analysts and experts in satellite image analysis, Arctic sea ice and icebergs, oceanography and IT/R&D. The production of ice charts for all Greenland Waters takes place at the Copenhagen office but can be supplemented by ice products issued by Ice Patrol Narsarsuaq. Ship piloting in ice covered waters is coordinated by Ice Patrol Narsarsuaq.
Ships and shipping companies can order existing routine ice charting information free of charge, while special services (e.g. piloting or information requiring separate flights or additional acquisition of radar images) are delivered against a marginal fee. Customized services for the offshore and mining industry, cruise industry etc., among these are tactical and strategic support, monitoring, outlooks are always covered by fees.
The inner Danish Straits form the entry to the Baltic Sea and are only occasionally covered by sea ice. The Danish Defense is responsible for monitoring and reporting of ice in the Danish Straits. 

2. 
Data acquisition

Visual observations are recorded from helicopter for issue of ice reports. All received satellite imagery are automatically processed, resampled, geocoded and displayed by dedicated computers and software for sea ice mapping. The Greenland Ice Service at DMI has developed two ESRI ArcGIS-extensions used in sea ice mapping, named SIKU after the Greenlandic word for sea ice, for the production of ice charts. Actual meteorological information (observations, model output) and observations by ships are utilized when analyzing the satellite data.
The primary satellite dataflow for ice analysis is provided by the European Space Agency, via DMI’s active role in EC Copernicus Marine Environment Monitoring Service. 
The primary data sources used for ice mapping are acquired from RADARSAT-2, CosmoSkyMed constellation, Sentinel 1A/1B, NOAA-AVHRR, TERRA/AQUA MODIS and AMSR-2. Satellite data are always analyzed by experienced and specially trained ice analysts.
3. 
Output products

Through the ice season, typical January – July, regional sea ice charts for the South Greenland area are updated and issued 3-4 times a week when sea ice occurs or required by shipping. Outside ice season, typically August-December ice charts are published once a week. Ice charts for other areas in Greenland, primarily based on Sentinel 1, are produced 1-6 times a week depending on the actual ice situation and navigational requirements. A summary ice chart for all Greenland waters is published every Monday and Thursday. All published ice charts are exported standard graphical formats and to SIGRID3 for exchange with ice services and data centers. Ice conditions near or inshore ship routes in South Greenland are mapped 1-3 times weekly and reported in plain language following international ice nomenclature.

All ice charts follow international ice charting standards and are published by use of via email and internet Reduced ice edge information is broadcasted via Navtex and shore radio. Further, ice information is broadcasted by telephone and email.
DMI provides daily low resolution sea ice and iceberg products to Copernicus Marine Environment Monitoring Service, based on satellites and numerical models.
Samples of output products are given in Annex III.

4. 
Forecasts

Reduced ice information, in plain language is included in the daily ocean outlooks and warnings, for the Greenland Waters. Experimental medium range sea ice forecasting using the HYCOM CICE modelling setup is in progress.
5. 
Publications

No weekly or monthly summaries are prepared.
6. 
Mailing and Internet addresses

Danish Meteorological Institute
Operations / Greenland Ice Service

Lyngbyvej 100

DK-2100 Copenhagen

Denmark

Contact: Email: iskort@dmi.dk
Internet: 
http://www.dmi.dk (DMI main page), 
http://www.dmi.dk/en/groenland/hav/sea-areas-forecast/ (DMI ice charts and outlooks)

http://ocean.dmi.dk (test site)
http://marine.copernicus.eu (Copernicus Marine Environment Monitoring Service)

https://arcticweb.e-navigation.net/ (Danish Maritime Authority website on shipping safety in Greenland Waters)
http://www2.forsvaret.dk/eng/About/National/Pages/National.aspx (ice information reported for the Danish straits by Defense Command Denmark) 
Ice Patrol Narsarsuaq

P.O. Box 505

3923 Narsarsuaq

GREENLAND
Email: icepatrol@dmi.dk
ANNEX III – Denmark / GREENLAND
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Figure III-1 – West Greenland ice chart
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Figure III-2 – Greenland ice chart.
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Figure III-3 – Cape Farewell ice chart.
	Greenland Sea Areas

Tuesday the 7. February 2017.

There is storm warning for Aputiteeq, Kulusuk and Nunap Isuata Kitaa. There is gale warning for Daneborg, Kangikajik, Timmiarmiut, Nunap Isuata Kangia, Nunarsuit, Narsalik, Meqquitsoq, Attu and Kiatak. There is risk of severe ice accretion of Daneborg and Meqquitsoq. There is risk of ice accretion of Nunarsuit and Narsalik. 

Synopsis /2100 UTC..

Forecast, valid to the 8. February 06 UTC.. Issued at 7.15 UTC..

A deep low, 960 hPa, east of Timmiarmiut, is moving slowly towards north. An associated front gives rain, sleet and snow to the eastern waters. Cold air with scattered snow showers is moving down over the western and southern waters from northwest and north. 

Forecast for Daneborg

East 7 to 12 m/s. And in southwestern part northeast 4 to 9 m/s. Very poor visibility. Around noon, this evening and this night gale from east 10 to 15 m/s. Very poor visibility. 

Significant wave height: 6 m. Swells: 5 m. 

Old ice and medium first-year ice in the northern and western part, otherwise few icebergs and growlers.


Figure III-4 – Example of a forecast for a Greenland sea areas.
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Figure III-5 – Example of an automated Greenland iceberg (target) map based on Sentinel 1 (HH+HV). Ships are not eliminated. 
