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Multi-Scale Variability of Sea Ice Concentration in the Arctic High
Concentration Ice Region and Its Extremely Low Events
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(1. The Key Laboratory of Physical Oceanography, Ministry of Education, Institute of Advanced Ocean Study, Ocean Uni-
versity of China, Qingdao 266100, China; 2. Pilot National Laboratory for Marine Science and Technology (Qingdao),
Qingdao 266237, China; 3. Ningbo Collabrative Innovation Center of Nonlinear Harzard System of Ocean and Atmosphere,
Ningbo University, Ningbo 315000, China)

Abstract: Based the National Snow and Ice Data Center high-resolution sea ice concentration (SIC) and
other data,we definedanaveraged sea ice concentration index in the high concentration ice region (ASIC
HCIR), and studied the multi-scale variabilities of sea ice in the high concentration ice region( HCIR)
from 1989 to 2017. Extremely low event of SIC(ELES) in HCIR and its possible causes were investigated as
well. The results show that the ASIC HCIR has a significant unimodal seasonal variation, with the maximum in
April and the minimum in September. Annual range of the seasonal cycle for ASIC HCIRis about 17.70%. It al-
so has a short summer melting period and a long and stable winter icing period. ASIC HCIR also has signifi-
cant interannual and interdecadal variabilities. After the decadal shift in 2007, both amplitude and fre-
quency of the ASIC HCIR interannual variability significantly strengthened. ELES in HCIR occurred in
turn in 2016, 2012, 2007, 2011, 2008 and 2010, respectively. The lowest SIC appeared at the beginning
of September 2016, reaching a record low SIC close to 50%. Statistics on ELES in HCIR indicated that
874 days (times) of ELES, accounting for about 8%, occurred in the 29 years from 1989 to 2017.For
ELES, the decrease of SIC mainly occurred in the marginal zonealong the boundary of the high concen-
tration ice region, with two main areas: the Barents sea-Svalbard Archipelago-Severnaya Zemlya zone
and the eastern Siberian Sea-Beaufort Sea region. This spatial distribution is consistent with the diver-
gence field of upper ocean Ekman drifting caused by a cyclonic atmospheric circulation, which suggested
that the ELES in HCIRwas related to the dynamics of polar vortex. The dynamic divergence of wind
field on sea ice would also cause wider open waters in HCIR, further strengthen the positive albedo feed-
back. The feedback enabled thermal and dynamic coupling,and then accelerated the sea ice melting in the
HCIR.

Key words: high concentration ice region; sea ice concentration; multi-scale variability; extremely low

event



