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Fig- 1 The region with low concentration and the ice

pieces with different size
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Fig- 2 Edge of polynya with low concentration ice and

pack ice
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Fig- 3 The region consists of many small ice pieces with

higher concentration
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Fig- 4 A big flooded ice piece with some leads and

melting water
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Fig- 5 Ratio of Radiance in determining the threshold value of ice and water interface
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Fig- 6  Sketch of calculating ground area

for each element when photographed

with inclination
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Fig- 7 The differences of the breaking degree for different ice pieces (only 300X300 elements in
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Table 1 Sea ice parameters extracted from images

K SHL 1 & 2 &l 3 4
1 A/ () 30 30 30 30
2 VKOK A 125 171 113 131
3 KK IB1E 88
4 WK R % 38.7 31.5 50. 1 66.4
5 VKK 76 31.7
6 WEKTERL %0 61.3 68.5 49.9 1.9
7 Rk s/ % 38.7 31.5 50. 1 98.1
8 KEEE/ B 653 330 1638 25
9 R UK HE A/ m® 55512 35299 84170 174460
10 Wk A ME 21.14 9.3 704 1.8
1 B KK A B /m” 99454 125737 18026 327
12 WK A MY 18.5 10.1 38.8 6.2
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Table 2 Difference in the proportion of ice pieces in various ice zone
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Study on the Method to Analyze Parameters of Arctic
Sea ice from Airborne Digital Imagery

. .1 . .2
ZHAO Jinping » REN Jing ping
(1. Second Institute of Oceanography Key Lab of Ocean Dynamic Processes and Satellte Oceanography, SOA, Hangzhou 310012, Chinas
2. Institute of Oceanology: Chinese Academy of Sciences> Qingdao 266071, China)

Abstract: In the Chinese Arctic scientific expedition during July to September, 1999, a set of digital images by heli-
copter remote sensing are obtained - With high ground resolution of 30 cm. these images can be used to analyze detailed
sea ice parameters- In this paper, a method for determining the threshold value is adopted to separate ice and water- A
ratio of radiance is defined as the ratio of the ice element number that with large difference compared with the neighbor el~
ement over the total element number with the same radiance value- By the result, not only ice edge and ice concentration
are accurately calculated; but some new parameters are also chosen to present the status of sea ice- Ice area is a parame-
ter to give the area of each ice to show the size of ice- Sea ice is divided into five types by its area size to show the ice
distribution ratio in different types- As many big ice packs consist of small ice pieces crowded each other, a new parame-
ter called breaking degree is proposed to express the complexion degree of ice shape: These parameters can be used to
distinguish ice size in a big ice; which can greatly affect vessel navigation and air-ice-ocean heat exchange- By combining
these parameters, people can get more information of sea ice for its concentration, area of big ice and broken degree of
ice pack - It seems that these parameters are useful in the studies in ice melting process and interaction between atmo-
sphere and ocean water- These parameters are hardly determined by satellite imagery - The method can be used to calcu-
late water 's area, and complexion degree of water regions to express lead, lane, polynya. etc.- The methods can be used
in sea ice analysis for either polar ice or the ice in Bohai Sea-

Key words: airborne remote sensing; digital image; sea ice; arctic



