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[image: H:\papers\2015_1stauthor_GRL_polynya_Antarc\figures\BT_G2500_polynya_map.png]Figure S1. Same as Figure 1 but based on sea ice concentration (SIC) derived from Bootstrap algorithm (http://nsidc.org/data/nsidc-0079) and SIC < 85% as ice-free condition.
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Figure S2. Comparison of synchronicity calculated using unfiltered and filtered time series of ice-adjusted light. The degree of synchronicity is assessed by spearman correlation coefficient between  and  (see their definitions in Section 2). Polynya 16 has only one-year overlap between two timings, and thus is excluded from correlation analysis. Note that the unfiltered time series of ice-adjusted light is subject to short-term fluctuations of sea ice concentration, and thus yields relatively different results from the reference case. In comparison, the 15-day and 23-day low-pass filters can largely remove short-term fluctuations, such that they provide essentially similar results.
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Figure S3. (a) Number of polynyas with the time lag between   (bloom initiation day) and  (ice-adjusted light onset day) within a window of -8~24 days. The number is calculated at different ice-adjusted light hours () used for .   and  are their climatological means over the period of 1998-2015. The red dot and the dashed line mark the optimal threshold that yields the maximum number of polynyas. (b/c) the relation between climatological  and  in circum-Antarctic polynyas, using the thresholds of 8 and 12 hours for  , as two contrast examples. The two diagonal lines encompass data points within a time lag of -8~24 days.
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Figure S4. Comparison of synchronicity calculated between two sea ice products derived from the NASA Team and the Bootstrap algorithms, respectively. The degree of synchronicity is assessed by spearman correlation coefficient between  and  (see their definitions in Section 2). Polynya 16 has only one-year overlap between two timings, and thus is excluded from correlation analysis. Note that the threshold of ice-adjusted light onset is 8 hours for NASA Team yet 6.5 hours for Bootstrap, as the latter always produces higher sea ice concentrations during winter-spring time.
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