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Comparison and assessment of long-time series sea ice concentration remote
sensing datasets in the Arctic

YIN Peng'?, WANG Changying', YANG Jungang’

(1. Data Science and Software Engineering College, Qingdao University, Qingdao 266071, Shandong, China; 2. The First Institute
of Oceanography, Ministry of Natural Resources, Qingdao 266061 , Shandong , China)

Abstract: Arctic sea ice plays a very important role in global climate change and sea-ice concentration (SIC) is
a crucial parameter for sea ice monitoring. The accuracy of SIC data is an essential basis for Arctic research.
Therefore, comparing and assessing the products of sea ice data retrieved from different satellite observations are
necessary. The results of existing research indicate that the AMSR2/ASI is a best dataset for SIC quantity studies
and real-time shipping guide. However, the temporal coverage of these datasets is relatively short. There are
some limits in the study of long-time series. In this paper, the SICCI dataset released by ESA SICCI and the
NSIDC dataset released by NSIDC were compared and assessed using the BLM dataset released by Bremen Uni-
versity. The results showed that sea ice area obtained by the three datasets all had significant trends of reduction
during 2003 — 2010 and 2013 — 2015. Sea ice concentration and sea ice area of SICCI are lower than BLM and
those of NSIDC are higher than BLM. Compared with the NSIDC dataset, the bias of annual and monthly mean
and daily sea ice area of SICCI are lower about 81. 88%, 80.90%, 81.44%, respectively. The bias of SIC be-
tween SICCI and BLM is -3. 28%, which is lower than 4. 36% of NSIDC. Hence, the SICCI dataset is the best
dataset for SIC quantity studies and Arctic sea ice area study. Latitude mean comparisons demonstrate that the
SICCI dataset is able to successfully detect the small ice floe area near the continent. The bias of SIC between
SICCI and BLM are 0. 05% and 0. 44% in the region of low latitude and low SIC, respectively, so the SICCI da-
taset is the best dataset to study sea ice in the regions of low-mid latitude or low SIC. In contrast, NSIDC has the
lowest bias of 1.08% and root-mean-squared error (RMSE) of 7. 76% in the regions near North Polar. There-
fore, it is the most suitable for study in Arctic Polar and should be used for further study in the regions of middle
and high latitudes. In addition, quantitative evaluation via BLM indicates that the SICCI dataset is suitable for
study sea ice in the shipping route of low latitude or low SIC areas, and the NSIDC dataset performs well in the
shipping route of high latitude or high SIC area.
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