In order to connect both spatial and temporal aspects of
ice evolution, the percentage of region covered by ice (Fig. 5)
was calculated for six Baltic Sea regions according to the
division in Fig. 1.

It is worth noticing, that even during mild winters
northernmost areas of Bothnian Bay are covered by ice at
least for a hundred days and ice covers eastern part of Gulf of
Finland around the mouth of Neva River for at least a month
or two. Also, Danish Straits & Kattegat as well as Baltic
Proper are pretty much ice free most of the time with the
exception of the coastal area.

Fig. 4. Number of ice days (ice conc. > 15%) simulated by 3D CEMBS model.
From left: 2010/2011, 2011/2012, 2012/2013 (top) and 2013/2014,
2014/2015, 2015/2016 (bottom)

DETAILED ICE EVOLUTION

Winter 2010/2011

Winter 2010/2011 was severe with the highest values for
ice area covered since the extremely severe winter of
1986/1987. The end of November and December were
exceptionally cold and the amount of sea ice began to increase.
As mid-December approached, there was ice in all Finnish
coastal areas. Frosty weather continued at the beginning of
2011 and the ice-covered area expanded to more than
100 000 km? (Fig. 3) at the beginning of January. At that time,
ice covered the entire Bothnian Bay and the Quark as well as
the Archipelago Sea. The latter half of February turned out to
be exceptionally cold causing the amount of sea ice to increase
rapidly, and the peak of the ice winter was reached on
February 25 (Tab. 1).

Winter 2011/2012

In statistics based on MIB, the winter of 2011/2012 was
average and shorter than usually, as it started exceptionally
late, and the last pieces of ice disappeared earlier than
average. Wintery weather had set in late January, and the
cold conditions continued in February which caused the sea
ice cover to expand, and the ice extent reached its peak
somewhere between 5" and 12 February (depending on
data source - see Table 1).

Fig. 5. Ice covered region percentage for all winters in Bothnian Bay (a),
Bothnian Sea (b), Gulf of Finland (c), Gulf of Riga (d), Baltic Proper (e),
Danish Straits and Kattegat (f). 5-day trailing mean has been used

Winter 2012/2013

The Baltic Sea ice season 2012/2013 was average but the
turning point of the winter was late. Ice formation in the
innermost bays of the northern part of the Bothnian Bay
began with the end of November. At the beginning of March
cold arctic air started to flow to Scandinavia and the extent of
ice began to grow reaching its maximum somewhere between
13% and 16" March (Tab. 1). From then on, the cold nights
formed new ice but sunny days melted them and the extent of
ice did not enlarge any more. The last ice melted from the
southern Bothnian Bay and Gulf of Finland at the beginning
of May. The Bothnian Bay was ice-free on the first days of
June (Fig. 5 - Bothnian Bay section) .

Winter 2013/2014

Season 2013/2014 was mild. The ice formation in the
innermost bays of the northern part of the Bothnian Bay
began with the end of November. Since January was
exceptionally cold, the extent of ice reached its maximum at
the beginning of February. After this, the weather became
milder, and the southern winds pushed the ice fields together.
The rest of February was unusually mild. In the beginning of
March the ice extent was below 50 000 km?”. April was warmer
than average and at the end of the month ice appeared only in
the Bothnian Bay. Finally, The Baltic Sea became ice-free
nearly two weeks earlier than usual having the last ice melted
in the Bothnian Bay around May 15.
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