
The Secret of the Svalbard Sea Ice Barrier 
S. V. ~ ~ h i e m l ,  M. L. Van woert2, and G. ~eumann '  

' ~ e t  Propulsion Laboratory, California Institute of Technology 
MS 300-235,4800 Oak Grove Drive, Pasadena, CA 91 109 

Phone: 81 8-354-2982, Fax: 81 8-393-3077 
E-mail: Son.V.Nehiem@i~l.nasa.pov 

'~ational Ice Center, NOAA/NESDIS 
FOB 4, 5200 Auth Road, Suitland, MD 20746 

Phone: 301-394-3 105, Fax: 301-394-3200 
E-mail: mvanwoert@natice.noaa.~ov 

Abstract- An elongated sea ice feature called the Svalbard sea ice bathvmetrv controls the distribution of cold Arctic water in the , d 

barrier rapidly formGd over an area in the Barents Sea to the east of sea channel in this region. when atmospheric conditions such 
Sbalbard posing navigation hazards. The secret of its formation lies 
in the bottom bathemetry that governs the distribution of cold as cold northerly winds force heat fluxes out of the ocean, sea 

Arctic waters masses, which impacts sea ice growth on the water ice preferentially grows over colder water resulting in the 
surface. formation of the Svalbard sea ice bamer that resembles an 

I. IN'TRODUCTION 

During the 2001 Arctic field validation campaign for sea ice 
remote sensing and modeling [I], QuikSCATISeaWinds 
scatterometer images, transferred to the U.S. Coast Guard Healy 
icebreaker, helped to identify a peculiar elongated sea ice 
formation over an area in the Barents Sea to the east of Svalbard. 
This paper explains its formation. 

11. OBSERVATIONS 

QuikSCAT/SeaWinds scatterometer data were used to 
observed sea ice formation over the Barents Sea. In sun- 
synchronous orbits, QSCAT accurately measures global Ku- 
band backscatter for horizontal and vertical polarizations with 
the respective swaths of 1400 and 1800 krn [2] allowing 
coverage of the Arctii twice per day. Such a high temporal 
resolution allows observations of rapid sea ice growth 
processes. The peculiar elongated sea ice formation east of 
Svalbard, called 'the Svalbard sea ice barrier', formed very 
rapidly in 1-2 days in November 2001. It spanned several 
degrees in latitude and longitude, and could restrict the sea 
route and pose navigation hazards. 

111. SECRET OF THE SVALBARD SEA ICE BARRIER 

The secret of the formation of the Svalbard sea ice bamer lies 
in the bottom of the sea: A comparison between the bottom 
bathymetry from the International Bathymetric Chart of the 
Arctic Ocean (IBCAO) data and the pattern of sea ice 
formation from scatterometer data reveals that the sea-ice 
bamer amazingly well conforms with and stretches above a 
deep elongated channel connecting the Franz Josef-Victoria 
Trough to the Hinlopen Basin between Svalbard and Franz 
Josef Land. Hydrographic data show that the bottom 

imprint of the channel in the bottom of the sea. This case 
illustrates that the bottom solid earth structure can strongly 
influence ice formation on the sea surface through its control of 
water masses. Results from scatterometer data in the past half 
decade (1999-2003) show large variabilities in the timing 
(October to December) of sea ice formation in this area. 

IV. CONCLUSIONS 

Because the formation of Svalbard sea ice formation is controlled 
by atmospheric and oceanic conditions and by the bottom 
bathyrnetry, such sea ice feature can be recurrent in its location and 
formation pattern while the timing of sea ice growth can be quite 
variable. Thus, continuous high-temporal resolution remote 
sensing observations are necessary to monitor the rapid sea ice 
formation. Understanding the earth-ocean-ice-atmosphere 
interactions responsible for the sea ice formation helps to select 
appropriate locations for in-situ instrument deployment and 
facilitates sea ice monitoring, modeling, and forecast. 
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