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Abstract: In order to study the importance of the spatial and temporal distribution characteristics of sea ice in

the marine disaster warning, resource development and global climate change research, the authors use multi-tem-
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poral remote sensing data to extract and analyze the spatial distribution range and sea ice thickness information in
Liaodong Bay of Bohai Sea during winter months based on the remote sensing inversion modeling of sea ice thick-
ness. First, the sensitive wavebands that have a significant response to differences in sea ice thickness were
screened based on the variance analysis method, and a sea ice thickness-sensitive band reflectance statistical corre-
lation model was constructed based on the regression analysis method. The multi-temporal remote sensing data were
used further to reflect the sea ice thickness in Bohai Sea and to analyze the spatial and temporal distribution charac-
teristics of sea ice. Experimental results show that the red-light band data of Landsat satellites have high sensitivity
in retrieving sea ice thickness, and the regression statistical model established on the red-light data has a linear fit-
ting regression sum of squares as high as 0. 975 1, which indicates that the model has high accuracy and reliability.
The result of Landsat red-light band data used for retrieval on the sea ice thickness and spatiotemporal distribution
of sea ice in Liaodong Bay of Bohai Sea indicates that the sea ice begins in late December every year at Panjin and
Yingkou in Bohai Sea, and reaches the thickest and largest distribution area by January. As the temperature
gradually rises, sea ice gradually recedes in early February, and completely disappears by early March. In addi-
tion, the proportion of thin ice is generally high in each winter month, while that of thick ice is relatively low. The

sea ice in Bohai Sea freezes earlier and thicker in higher latitude areas or closer to the coast, and retreats later. On

the contrary, the ice in the low latitude areas freezes later and retreats earlier.
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Table 1 Multi-temporal remote sensing data source
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Table 3 Relationship between sea ice acreage at different thickness levels and temperatures

JEEBE 4 B AR 1~2 2~3 3~4 4~5 >5 RS IR/C
1998 4512 A 24 A 333.48 290. 28 54.19 5.22 0.43 -8.00
1999 401 A 09 H 2 600. 75 904. 50 105. 64 34.62 27.01 -13.00
1999 4202 A 26 A — 100. 89 4.46 0.49 0.25 -1.00
2015412 A 07 H — 219.29 30. 02 10. 43 3.49 -7.00
2016 4£01 H 08 H 1 568. 59 591. 68 260. 65 109. 70 95.13 -13.00
2016 4501 A 24 H 1 830. 83 2 980. 50 3 643. 81 2 662. 44 494.76 -23.00
2016 4£02 A 09 H 3 491.97 2267.91 1 001. 24 483.26 386. 59 -8.00
2016 4£02 A 25 H 1 008. 41 907. 94 628.79 279. 30 97.82 -8.00
2016 403 A 12 H 0.00 0.00 0. 00 0. 00 0.00 -2.00
2020 4E 12 A 20 H 1 180. 16 219.00 52.32 26. 69 45.37 —11.00
2021 401 H 05 H 2 132.00 1222.97 565.07 209. 76 218. 47 -18.00
2021 4£02 A 22 H 365. 19 276. 15 149. 59 31. 19 8. 63 -11.00
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