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A method to extract parameters of Arctic sea ice
from FY-3/MERSI imagery

ZHOU Ying', KUANG Ding-Bo>, GONG Cai-Lan®*, HU Yong’,
FANG Sheng-Hui', ZHANG Yi', PENG Yi'
(1. School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430072, China;

2. Key Laboratory of Infrared System Detection and Imaging Technology,
Shanghai Institute of Technical Physics Chinese Academic of Sciences, Shanghai 200083, China)

Abstract: With high spatial resolution of 250 m, MERSI images obtained from FY-3 satellite not only
reveals information about the long term distribution of sea ice in large scale, but also contains informa-
tion about its detailed shape characteristics, such as ice block area and roundness. Based on the spectral
feature of sea ice and gray distribution feature of ice block, an integral method and process for extrac-
ting the macroscopic sea ice distribution and detail ice block shape parameters was proposed in this pa-
per. This method consisted of sea ice recognition, ice block detection and sea ice parameters extrac-
tion. In the summer of 2014, the detail sea ice information of the marginal ice zone in the Fram Strait
was extracted accurately by using the proposed method. And consequently this method can provide
methodological support and information security for the study on the change of Arctic sea ice and inter-
action between atmosphere and ocean.
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Fig. 1 The preprocessed MERSI images. (a) June 10, (b)
July 14, (c) August 18
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channels( The black pixels indicate sea water)
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method ( The black pixels indicate sea water)
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Fig. 10 The sea ice coverage recognized from Fig. 1(b)
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The ice blocks detected from Fig. 1(b)
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Table 1 Sea ice distribution parameters extracted from the three images

UKL km? K T AL/ km? = Y km? T VK AR VKB P UK AR R
B 1(a) 86 945.9 63 467.4 9 586.7 54.3% 2983 15.8%
[# 1(b) 57 500. 8 50 833. 1 51 666. 1 35.9% 1793 5.1%
E 1(c) 42 017.6 112 911.7 5070.7 26.3% 854 2.2%
F2 3 EEGRINMNKRESSH
Table 2 Ice block shape parameters extracted from the three images
R/ km? JA/km SERPENN AR km [ i 5y WA
e/ IME 0.38 1.50 0.48 0.48 2.69 0.20
1) oAl 1357.06 289.00 52.10 5.40 5.55 1.00
BifE 8.46 7.54 2.40 0.88 3.06 0.72
bRt 22 34.40 10.09 2.69 0.37 0.18 0.18
e/ IME 0.38 1.50 0.48 0.48 2.76 0.21
B 1(b) FSONEN 416. 81 432.00 33.33 35.63 12.96 1.00
BifE 4.65 6.96 1.88 1.05 3.22 0.73
bRt 22 17.54 15.28 2.15 1.21 0.50 0.20
/M 0.38 1.50 0.48 0.48 2.75 0.26
1) EEONIEN 145.25 126.00 20.09 8.70 6.92 1.00
i 4.13 6.39 1.86 0.97 3.16 0.72
Frif 22 9.74 9.27 1.84 0.74 0.37 0.20
#3 3EEGRMNKESESEITER
Table 3 Ice block classification statistics
JNE K H HRBIVY 5 KAEIPKBR F Ak ER T vk
B 1(a) B/ 765 1751 430 37 2983
T/ km? 533 5697.1 11024.4 7 990.9 25245.5
B (b A GTVEN 712 937 136 8 1793
TR km? 475.2 2 818.9 3327.6 1723.7 8345.4
LieEveE 284 498 70 2 854
El1(c)
T L/ km? 183.7 1412.8 1681.6 249.6 3527.7
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