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Review ice charts 

Observation of ice conditions 

The main method of ice conditionsô 

evaluation today is satellite images. There 

is also ñSub-satelliteò or ground experiment 

among the methods. For example, during 8 

years satellite images of the area along 

Zhokhov Island were compared with actual 

visual scenes in order to improve quality 

perception of information on the image, to 

understand better what we see.  This work 

is also done on vessels during sailing. 

Satellite (space) image is geo-referenced 

image from a satellite.

The product (image) is ready only after raw 

information is processed and referenced to 

coastline; canals are joined and color 

correction is done. 



Concentrationin summer period: June-September Thicknessin winter period: October-May 

Review ice charts are the main Russian data source about ice conditions in Arctic in navigation period. 

Review ice charts 



Concentration 

Concentration defines ice conditions to a large

degree.

Concentrationis the amount of the sea surface

coveredby ice as a fraction of the whole area

being considered. Total concentrationincludesall

stagesof developmentthat are present,partial

concentration may refer to the amount of a

particularstageor of a particularform of ice and

representsonly a part of the total. (expressedin

tenths)

In summerperiod, concentrationarrangementis

critical for the choice of optimum alternativeof

navigation. The concentrationamountoften used

as criteria of icebreakersupport conditions. In

winterperiod,variability of thiscriteriaisnôtbig.



Concentration 



Concentration 

Kara sea Laptev sea East Siberian sea Chukchi sea

2008July 60 2008July 89 2008July 92 2008July 38

August 20 August 59 August 39 August 16

September 6 September 21 September 6 September 0

2009July 61 2009July 60 2009July 80 2009July 18

August 17 August 14 August 35 August 0

September 11 September 5 September 16 September 0

2010July 61 2010July 74 2010July 91 2010July 38

August 12 August 34 August 53 August 9

September 6 September 13 September 26 September 0

2011July 48 2011July 48 2011July 70 2011July 22

August 21 August 2 August 40 August 10

September 7 September 0 September 24 September 0

2012July 19 2012July 55 2012July 61 2012July 53

August 6 August 6 August 27 August 42

September 0 September 0 September 6 September 16

2013July 53 2013July 46 2013July 72 2013July 42

August 16 August 26 August 47 August 16

September 10 September 0 September 26 September 0

2014July 68 2014July 32 2014July 69 2014July 32

August 24 August 3 August 42 August 5

September 5 September 0 September 20 September 0



Thickness 

Other important characteristic of ice in Arctic seas is development or thickness. 

The more development - the lower vessel speed. 

The speed is higher in summer period and lower in winter, but the thickness can be the same. 

It happens because of seasonal changes of physical and mechanical ice properties. 

When we talk about development, we should take into account thickness distribution (irregularity in the spatial 

distribution of development stages) and depth of snow cover that can play a role of additional ice layer.



Thickness

Fast ice: Seaice which forms andremainsfast alongthe coast,whereit is attachedto the shore,to an ice

wall, to anice front, betweenshoalsor groundedicebergs.

Nilas: a thin elasticcrust of ice, easily bendingon wavesand swell and underpressure,thrusting in a

patternof interlocking'fingers'. Hasa mattsurfaceandis up to 10cm in thickness.

Young ice: Ice in thetransitionstagebetweennilasandfirst-yearice,10-30cm in thickness.

First year ice: Seaice of not morethanonewinter'sgrowth,developingfrom youngice; thickness30 cm-

2 m.

Old ice: Seaice whichhassurvivedat leastonesummer'smelt; typical thicknessup to 3m or more.

Stage of development Thickness (cm)

Nilash, ice rind < 10

Young ice 10-30

Grey ice 10-15

Grey/white ice 15-30

First-year ice 30-200

Thin first-year ice 30-70

Thin first-year ice first stage 30-50

Thin first-year ice second stage 50-70

Medium first year ice 70-120

Thick first year ice >120

Old ice

Residual first year ice 50-180

Second-year ice 180-280

Multi -year ice >300

Ice of land origin

Forms of ice Size of ice fields

Pancake ice

Small ice cake, brash ice < 2 m

Ice cake 2-20 m

Small floes 20-100 m

Medium floes 100-500 m

Bid floes 500 m-2 km

Vast floes 2-10 km

Giant floes >10 km

Fast ice, growler or floebergs

Icebergs



Stage of development
Thickness 

(cm)

Nilash, ice rind < 10

Young ice 10-30

Grey ice 10-15

Grey/white ice 15-30

First-year ice 30-200

Thin first-year ice 30-70

Thin first-year ice first 
stage 30-50

Thin first-year ice second 
stage 50-70

Medium first year ice 70-120

Thick first year ice >120

Olid ice

Residual first year ice 50-180

Second-year ice 180-280

Multi -year ice >300

Ice of land origin




