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Goals

• Achieve better understanding of the extent of and uncertainty about 

icebergs and growlers (ice chunks below 200t)  in the Barents Sea.

• Achieve better understanding of methods for mapping and forecasting snow 

and ice, and acquire experience data from other relevant sectors and 

operations elsewhere.
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• Background and goals

• Classification

• Lifecycle

• Ocean currents and temperatures in the Barents Sea

• Historical observations

• Sizes

• Seasonal variations

• Southernmost positions

• Relationship between the occurrence of sea ice and 

icebergs

• Probable developments in their occurrence

Contents
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Size classification
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See attached Word file

Description Sail height [m] Length at waterline 

[m]

Typical mass [tonnes] Comparison

Growler <1 <5 <200 Small car

Bergy bit 1-5 5-15 200-8x103 Small house

Small iceberg 5-15 15-60 8x103-4x105 Office building

Medium-sized iceberg 15-45 60-120 4x105-5x106 Hotel

Large iceberg 45-75 120-200 5x106-2x107 Shopping centre

Very large iceberg >75 >200 >2x107 Big hotel complex



Size distribution of icebergs in the 

Barents Sea
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Source: Abramov, V, Atlas of Arctic icebergs, Backbone Publishing Company, 1996.

• More than 70% of observed icebergs are bergy 

bits

• Growlers are assumed to be under-reported

• The commonest type of large iceberg is tabular in 

shape 



Iceberg shapes
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Tabular
Pinnacle

Wedged Drydocked

Blocky
Domed

Non-tabular



• Svalbard

• Austfonna, Kvitøya, Edgeøya, Kong Karls Land

• Annual production about 4km3 [1]

• Franz Josef Land

• About 40 ice-covered islands

• Annual production about 4.4km3 [2]

• Novaya Zemlya

• North-western part

• Annual production about 1.5km3 [2]

• At least 3 500 icebergs are produced 

annually in the Barents Sea

Origins
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[2]Kubyshkin, N V et al, “Determination of the area of generation of big icebergs in the Barents Sea – Temperature distribution analysis”, Proc 16th 
International Offshore and Polar Engineering Conference, San Francisco, pp 634-638, 2006.



• Core temperature from original glacier is 

preserved [1]

• Icebergs drift because of currents and winds

• From ICEBASE: average speed 0.25m/s, 

maximum speed 1.4m/s [1]

• Tidal influences generally give icebergs a circular 

pattern of movement [2]

• Simulations show that 77% of the icebergs go 

aground, mostly around the calving area and in 

the area between Svalbard and Hopen [2]

• Average lifetime is 241 days [3]

Iceberg drift
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[1] Løseth, S and Carstens, T, “Sea ice and iceberg observations in the western Barents Sea in 1987”, Cold Regions Science and Technology 24, pp 323-340, 1996.
[2] Zubakin, G K et al, “Estimates of ice and iceberg spreading in the Barents Sea”, 14th International Offshore and Polar Engineering Conference, Toulon, May 2004.
[3] Keghouche, I et al, “Modelling dynamics and thermodynamics of icebergs in the Barents Sea from 1987 to 2005”, Journal of Geophysical Research, vol 115, C12062, 2010.



• The Barents Sea is relatively shallow 

– average depth 230m

• Deepest in the west between the 

Finnmark coast and Bear Island

• Shallow east of Svalbard

• Spitsbergen Bank 30-60m

• Storbanken 100-150m

• Sentralbanken 130-180m

• Polar front largely determined by 

depth conditions in the west

Depth conditions in the Barents Sea
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• The Polar front forms the interface between cold Arctic water 

and the warmer Atlantic water

• The front is more diffuse and variable in the eastern area

• Atlantic water is warmer and has a higher salt content than 

the Arctic water

• North winds affect the amount of Atlantic water entering from 

the south

• Coastal water and currents along the Finnmark coast

Sea temperature and 

ocean currents
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• Splitting

• Iceberg splits in two or into several large pieces

• Calving

• Iceberg loses many small components

• Melting

• Especially at the waterline

• Depends on water temperature, waves and currents

• Main cause of iceberg decay in the Barents Sea

Decay mechanisms
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• Simulations show that an iceberg 

loses 79% of its mass in 4 days at a 

sea temperature of 11.9°C and wave 

heights of 5m

• At 1.1°C, 19% of the mass is lost 

under the same conditions [1]

• Icebergs surrounded by ice melt at a 

far slower rate

Speed of decay
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[1] Kubat, I et al, “An operational iceberg deterioration model”, Proc 16th Int Offshore and 
Polar Engineering Conference, Lisbon, pp 652-657, 2007.



• 1928-50, average of 52 observations per year

• Aerial observations stepped up from 1951

• Since 1951, average of 600 observations per year

• Since 1950, average of 54 flights per year
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• Observations per expedition highest in 1955, 1960, 1987 and 1991

• That could be because these were years with many icebergs, but 

also because the expeditions were concentrated in areas which 

normally have many icebergs 



• ICEBASE 1987

• Three field campaigns in winter/autumn

• Investigated ice conditions in the western Barents Sea, 

initiated by oil companies

• Results included identifying drift speeds for two icebergs

• IDAP 1988-92

• Built on ICEBASE, initiated by OKN

• Found more icebergs than expected in 1988, particularly 

on the Spitsbergen Bank

• A number of expeditions to Franz Josef Land

• SNOP 1988-92

• Norwegian-Soviet collaboration

• Some iceberg observations

• Generally speaking, little reported

Other campaigns
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• South of 75°N

• 1929 and 2003, south of 70°N

• 1963, 1971 and 1989, south of 72°N

• Average southernmost position 73.1°N [1]

• 1881 was also a year when icebergs were 

observed off Tromsø

• Most of these southernmost occurrences can 

be attributed to north winds blowing over long 

periods [2][3]

Extreme southern positions
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[1] Zubakin, G K et al, “Icebergs of the western sector of the Russian Arctic”, Proc 18th Int Conf on Port and Ocean Eng Under Arctic 
Conditions, vol 2, pp 565-574, Portland, 2005.
[2] Buzin, I V and Zubakin, G K, “Estimation of extreme severe ice seasons, second year ice and icebergs in the Barents 
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Port and Ocean Eng Under Arctic Conditions, vol 1, pp 450-461, Hamburg, 1993.



• Icebergs have been observed in or close 

to Barents South-East in seven of the 

past 90 years

• This is the observed figure. We do not 

know the actual occurrence

• Bergy bits and growlers are likely to 

occur in years when sea ice reaches 

particularly far south

Occurrence of icebergs in 

Barents South-East
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Some extreme southern positions of icebergs
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Source: Zubakin, G K et al, “Spatial distribution of icebergs in the Barents 
Sea based on archived data and observations of 2003”, Proc 18th 
International Conference on Port and Ocean Engineering Under Arctic 
Conditions (POAC-05), vol 2, pp 575-584, 2005.



• The quantity of warm, salty Atlantic water has increased 

over the past 30 years at the expense of Arctic water [1]

• The Polar front in the eastern Barents Sea appears to be 

retreating north [1]

• A substantial reduction in ice extent has occurred over the 

past 30 years[2]

• Various climate models show that ice extent will continue to 

retreat in coming years, but with a possible advance from 

2030 [3]

• Warmer water and less extensive ice indicate a lower 

frequency of icebergs south of 75°N

Probable development
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• Synthetic aperture radar (SAR) with dual mode is used to detect 

icebergs

• Sentinel 1-A and 1-B provide good coverage of the Barents Sea. The 

EW mode gives 40m resolution across a 400km breadth, daily 

coverage as in the image below right

• The IW mode gives 40m resolution down to 5m across a 250km 

breadth, but not on a daily basis

• EW mode is standard, while IW must be booked in advance

• Higher resolution generally means a smaller coverage area and 

longer between each satellite pass

• Sentinel-1 is freely available. Successors to RADARSAT-2 are 

planned in 2018
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Satellite detection



• DMI has operational services for detecting icebergs 

around Greenland, which also cover a small part of 

the northern Barents Sea

• Specify the number of icebergs in an area of 10x10km

• Does not detect icebergs embedded in ice

• Ships can potentially be identified as icebergs

• Can detect icebergs with a minimum size of 40m
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Existing services
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• Icebergs in the southern Barents Sea originate mainly in Franz Josef Land

• They are relatively small compared with the Antarctic, and the great majority are bergy bits

• North winds are the main cause of long-distance iceberg drift in the Barents Sea

• The Polar front separates Arctic water from warmer and saltier Atlantic water

• Icebergs which drift into Atlantic water will experience accelerated melting

• Warm water combined with waves have the biggest impact on iceberg decay 

• Reliable observations of icebergs in or close to Barents South-East have been made 

in seven of the past 90 years

• A possible correlation exists between iceberg occurrences to the south and the 

southernmost extent of sea ice

• Icebergs larger than 40m can be detected from satellites. Icebergs as small as 5m 

can be detected, but such satellite images must be booked in advance and only cover

a small area

Conclusions

21


