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Exceptional events

Oxygen conditions were extremely bad in the deejemat the central and
northern Baltic Proper. About 14% of the bottomearethe Baltic Proper was
affected by anoxia.

Due to problems with vessel availability and pesmit sample in foreign
Exclusive Economic Zone (EEZ) fewer expeditionsevesirried out and fewer
stations than originally planned were sampled du#012, in particular in the
Baltic Proper.

M eteorological conditions

After a period with very cold weather, at the tofrthe months January/February, the
weather became dry and, for the season, very whrmetend of March. Then a long
period of unstable weather conditions began thial, @nly short interruptions, continued



throughout the year. As a result, 2012 became btleeavettest years ever recorded,
with new precipitation records at some stations.

A couple of storms crossed Sweden during theviiestks of 2012. The highest mean
wind velocity of the year, 27 m/s, at a coastdi@tawas reported from Vinga, at the
west coast, on thd"4f January and from Soderarm, at the east coatsteohd’.

However, during the end of January, winter weaghevailed in the whole country and it
extended throughout the first weeks of Februarg 3écond half of February was
comparatively warm, especially in the southerngpavtarch was the only month during
the year that could be characterized by dry weatbeditions (however, the western
inland parts of northern Sweden received sizealdaiities of precipitation). At the end
of March there was a setback, and the warm peresdfallowed by an unsteady and
rather cold April. At some locations April was cefdhan March, which is very
uncommon.

Changeable weather conditions also dominated in, ldiatyfrom the 26 and for one
week on, high summer temperatures prevailed. Tlvageno extended period, with stable
high pressure conditions during the summer andoat tocations no real warmth. The
weather was especially bad during the beginning@summer and it was the coldest
June since 1991. At some locations in southern Swédvas also extremely rainy.

The rainy weather continued in July. August wasphty the best summer month, due to
a temporary inflow of warm air from the continent.

The weather conditions in September were dominayddw pressures and a lot of rain,
mainly in the southwestern and northeastern péttseoccountry.

The rainy weather continued during October. Inrtbegheast, new precipitation highs
were recorded at several stations, many of theim mdre than 100 years of
measurements on record.

During November the weather was rather dry and whunduring the last days of the
month the temperature fell and the snow cover ack@southwards.

Winter arrived in the beginning of December withdcaeather and large quantities of
snow, mainly in the eastern part of Sweden. Lateind the month, the cold ceased and
at the end of the year the southwestern part otd8wevas hit by an unusually heavy
rainfall.

Theice season 2011/2012

The ice season 2011/2012 was mild in terms of brtént and duration, and also started
very late. The first ice in the archipelagos of Bay of Bothnia was noted on December
8t", which was about a month later than the previomsen The maximum ice extent
was reached on February™and had an area of 168 000%fmean for the period 1957
to 2012 is 178 000 ki

In the middle of January the ice cover began tovgalmng the coast of the Bay of
Bothnia, the Quark and the Bothnian Sea. The Bd&otifinia was completely covered
with ice on the T of February. The ice continued to grow in the Baroper, the Gulf
of Finland, the Gulf of Riga and along the weststoa



During February the ice alternated between groosimdjbreaking up. At the beginning
of March the ice broke up in the Baltic archipelagnd by the end of March, the
southern Swedish archipelagos, in the Baltic Propere free from ice as well as the
coast of the Bothnian Sea.

In the middle of April the sea was free from icetaghe Quark. At the beginning of May
there were only smaller areas of compact drifiricéne bay of Bothnia and by May 20
the Bay of Bothnia was completely free from icebeuat one week earlier than normally.

3. Hydrological conditions
Discharge

The rainy weather during 2012 was also seen irhdiges which were higher than
normal, and extremely high flows occurred frequentl

The weather during the winter of 2012 was, in tatlsern part of Sweden, alternating
between mild and cold. Snow cover existed in periatid during mild weather the
melting gave rise to increased flows in the waterses. At most locations, the floods
were higher than normal and really high flows ocedrin parts of Gétaland.

During the second half of March the temperature aas/e zero far up in the country
and at the same time there was a lot of rain. kigkinow, together with rain, increased
the flows in many watercourses in southern andheastern Norrland and in northern
Svealand. The run off, in these areas, was unyshigih for this time of the year.
However, only parts of the snow cover melted & tucasion and the real spring flood
occurred during the period April to May. There veasrge snow cover in parts of
Norrland at this time, but the snow melted slowiy &ghe run off resembled a normal
spring flood.

The summer was rainy in parts of the country aedltiws in the watercourses were in
general above normal. Really high flows occurreBatarna, Norrbotten and Smaland.
In some parts of Gotaland the situation was thesipg. During June to September the
flows were below normal in parts of southeasteredm.

The autumn of 2012 can be considered as wet. O fivere generally above normal
and at some locations they were very high.

4. Hydrographic conditions

Sea water levels

The winter of 2012 began with high sea water lef@lswed by decreasing levels.
During spring and summer the levels fluctuated adaihe normal but rose again in the
fall. The year ended with low water levels, caulsgdhe northeasterly winds.

In mid-January, there was a change in weather tiondito a high pressure situation
with north-easterly winds that gradually lowered #ea levels around the Swedish coast.
On the 21 of February, the lowest water level during theryeas observed in Skanér, -



100 cm. During spring the water levels were aroma@n values. Only for a short period,
water levels dropped along the west coast, duagtedly winds. On May", -72 cm was
observed in Kungsvik. During summer the water lgwetre normal, due to stable
weather conditions with light winds. Between Juffead SeptemberBwater levels
stayed between +50 cm and -50 cm at all stationsomnection with the first autumn
storms, the water level rose rapidly above nor@al September 15 +111 cm was
observed in Kalix. During autumn southwesterly vgirndntinued to dominate, which
resulted in water levels remaining above normalh&tend of November water levels
began to fall again at all measurement sites, dmettheasterly winds. On the'28f
December, -96 cm was measured in Viken due togtnonds. Long and frequent
periods of high water levels and the lack of gelhetaw water during spring made the
annual mean water level higher than normal at al@mbstations.

Inflowsto the Baltic

The cumulative flow out of the Baltic Sea in 201@smigher than average and higher
than in 2011, mainly due to high precipitation. $osmall inflows in February and
December led to some oxygenation of the deep viatbe southern Baltic.

During January, northeasterly winds forced watesubh the Sound, out of the Baltic
Proper. As a result, an inflow, through the Sowfdpproximately 35 krhduring
February improved the oxygen conditions in the Adkoand Bornholm Basins.
Thereafter the outflow continued and the inflowsinigi March to June were very weak.
A minor inflow (15 kn?) took place in July. The high precipitation andy&flows in the
watercourses during autumn resulted in continuatffosvs through the Sound. At
Christmas and the following period water levelserakbng the West coast and gave rise
to an inflow of ca. 30 krh, that again improved the oxygen situation inghethwestern
part of the Baltic Proper, but probably too smalaffect the central parts.

The latest major inflow occurred during the win2®03-2004 and before that during the
winter 1993.

a. Skagerrak, Kattegat and the Sound

Surface water temperatures in Skagerrak were ndhr@aighout the whole year. In
Kattegat, surface water temperatures were above meknuary, but otherwise normal.
In January, inorganic nitrogen and silicate shoeledated concentrations, in the surface
water of the eastern area in Skagerrak. Concemisatif phosphate and inorganic
nitrogen were below mean (for the period 1995-2004hese areas in December.
Otherwise, all nutrients showed values typicaltha season, during the year, in
Skagerrak.

In the Kattegat surface water, phosphate and &licad normal concentrations
throughout the year. However, silicate showed tfearhanced values at the beginning



and end of the year, due to outflow from the Baklied also during a shorter period in
late spring.

The lowest oxygen concentration in the bottom wates measured during October in
the central part of the Sound, 1.73 ml/l, corresidog to a saturation of 28%. In the open
Kattegat, the lowest concentration was 2.71 mdfliirealent to a saturation of 40%,
measured at the station Anholt E, in August.

In the open Skagerrak there is normally no shortdgexygen in the deep water. The
lowest value in 2012 was found at the station Slaggthe mouth of the Gullmar fjord,
where concentrations fell to 2.82 ml/l in September

There were no extraordinary events in the phytdgtansituation during the year.
Potentially toxic species were seldom present agie warely observed above their
warning limits. Similar to 2011 the dinoflagellajenusCeratium bloomed during

autumn.

The chlorophylla concentrations from selected stations in the dneavshe same picture
as the phytoplankton analysis, a peak due to thiegsploom late February — early
March, followed by low concentrations throughou tlear except for a minor rise during
autumn.

The potentially toxic dinoflagellate genD$nophysisis the genus causing most problems
for mussel farmers at the Swedish west coast, aliie presence more or less throughout
the year, even though mostly in low amounts. Tkisug can produce toxins that when
accumulated in mussels may cause stomach illnessgumers. For this reason
Dinophysis is under regular surveillance and mussels ardadguested for toxins.

During 2012, DST (Diarrheic Shellfish Toximjas measured above the limit set for
harvesting a few times all together, in Januarythedoeriod September to November.

b. Baltic Proper

Due to problems with vessel availability and pesnit sample in foreign EEZ fewer
expeditions than expected were carried out andrfetations tha originally planned were
sampled during 2012.

Surface water temperatures were at normal levelagithe main part of the year,
excluding the first month when they were slighthpae mean for the season.

The concentrations of inorganic nitrogen were picl levels throughout the year in the
whole area. The spring bloom occurred in late Méeatty April and thereafter nitrogen
concentrations remained below the detection limitl @ctober.

In the Arkona Basin and Hand Bight, phosphate dighte showed clearly elevated
levels during the whole year. Also in the Bornhdamsin phosphate and silicate were
above mean all months, but not as high as in ttkera and Hano areas. In the
remainder of the Baltic Proper phosphate and sdiegere enhanced during the first half
of the year, but at normal levels during the sedueelfl with the exception for silicate that
had concentrations above mean in the northernopéne Baltic Proper the whole year.



Hydrogen sulphide was present in the bottom wdtdreoEastern-, Northern- and
Western Gotland Basins throughout the year. Italss found, in the bottom water at the
station BCS 111-10 in the southeastern Baltic PropeJanuary.

Acute oxygen deficiency (<2ml/l) were measuredhia bottom water of the Arkona
Basin in August and in the Bornholm Basin duringstaf the year. As a result of the
inflow, in December the previous year, the oxygencentration in parts of the

Bornholm Basin was as high as 5.25 ml/l in January.

The oxygen situation in the deep water of the Baétioper continues to be very serious.
In 2012 about one seventh (~14%) of the bottom iaréae Baltic Proper was affected by
anoxia (oxygen free, with toxic hydrogen sulphidesent) corresponding to ~9% of the
water volume. Acute oxygen deficiency, with concatibns <2ml/l, affects about 27%

of the bottom area, or about 17% of the volume. [Ahgest affected volume and area
with anoxic conditions, since regular measuremstatted in the 1960s, was recorded
2011.

In November/December a large inflow occurred whicproved the situation in the
Arkona Basin and some effects could also be se#reiBornholm Basin. This inflow

will probably affect the central parts of the BalBroper during 2013.

The usual spring bloom was not recorded at mostetations in the Baltic Proper, but
a delayed spring peak of chlorophghivas present at BY2 in April. Apart from this, the
chlorophylla concentrations were within average or somewhatvbalormal during the
year. The chlorophyk concentrations were within average most of 2012jusi above
average in the Bothnian Sea and the Bothnian Batides C3 and F9/A13) towards the
end of the year

During summer, surface accumulations of cyanob@ctezre observed in the Baltic
Proper six weeks from thd"®f July until the 28 of August, using the satellite
observation system BAWS (Baltic Algae Watch Systerhe accumulations had the
largest areal extension the"™25f July. Surface blooms of cyanobacteria weregmesn
the eastern side of the Bothnian Sea during thiesksy starting at the end of July. The
rather cold and windy weather mixed the surfacenayereby preventing surface
accumulations to develop. The results from phytoktian analyses in July showed that
even though surface accumulations were scarcesrraiph amounts of cyanobacteria
were mixed into the water column.

As a whole the cyanobacteria bloom of 2012 candnsidered as weak.

c. Gulf of Bothnia
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