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Tab.1 Statistics of Arctic sea ice low concentration in June to September from 2009 to 2016
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Fig.7 Meridional heat transport averaged from 78°N to 84°N(shadow, unit: 10* K « m/s), LCCA index (black solid), latitudes
(green solid) and pressures(red solid, unit: hPa) of cyclone centers during July and August in 2010(a), 2011(b), 2013(c) and 2016

(d). Abscissa denotes the day number from a to d July 1st to August 31st, August 1st to September 30th (e)
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Fig.8 The correlation between average heat transportation of 84°N and LCCA index(blue line), the correlation between

average ice divergence in Central Arctic and LCCA index(red line)and 99.5% confidence interval(black dot)
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Fig.9 Sea level pressure and surface wind field in the 6 peak days of LCCA index and 2, 4, 6, 8 days ahead
during June to September from 2009 to 2016
a.2010 4 7 A 7 H;3b.2010 4F 8 H 21 H3¢.2011 4F 8 A 14 H;3d.2013 4 7 H 26 H;e.2013 4F 8 H 21 H£.2016 4£ 9 H 5 H ;
PR 1 D 84°N
aJuly 7, 2010; b.August 21, 2010; c.August 14, 2011; d.July 26, 2013; e.August 21, 2013; f.September 5, 2016; inner
black circle denotes 84°N
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Fig.10  Sea ice concentration in the 6 peak days of LCCA index and 2, 4, 6, 8 days ahead during June to
September from 2009 to 2016
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black circle denotes 84°N
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Exploration of anomalous low sea ice concentration phenomenon
in the Central Arctic

Li Cheng'?,Su Jie' , Wei Lixin®, Liang Hongjie' , Huang Fei' ,Zhao Jinping'

(1.Key Laboratory of Physical Oceanography s Ministry of Education s Ocean University of China ,Qingdao 266100, China ; 2. Key
Laboratory of Research on Marine Hazards Forecasting » National Marine Environmental Forecasting Center ,State Oceanic Admin-

istration s Beijing 100081, China)

Abstract; In recent years, there emerges a phenomenon that Central Arctic should experience anomalous low sea ice
concentration. To analyze explicitly the causes, the LLow Concentration in Central Arctic (LCCA) index is defined
by using the ERA-Interim reanalysis data. Within the period of June to September from 2009 to 2016, there were
6 cases recognized as the peaks of LCCA index. The results show that the leading factor of low sea ice concentration
is not the local thermal condition. Dynamically, the drifting pattern of sea ice and the location of region with low
sea ice concentration response consistently to the atmospheric circulation. Particularly, cyclones used to be found
north of 70°N before the 6 peaks of LCCA index occurred. These cyclones moved towards north with hot air from
lower latitudes causing divergence and rapid melting of sea ice. In 3 cases of 6, cyclones were accompanied with Di-
pole Anomaly (DA) pattern. LCCA index correlates positively with northward heat advection across the circle of
84°N as well as the divergence of Central Arctic sea ice. Before the LCCA peak days, the northward heat advection
has greater effects on sea ice than the dynamic divergence.

Key words: low sea ice concentration; Central Arctic; sea ice; cyclone



