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Exceptional events 2011

* Oxygen conditions were extremely bad in the deejemaf the central and
northern Baltic Proper.
* Alarge inflow to the Baltic took place at the esfdthe year.

Summary of the state of the environment

2011 was warmer than normal in the whole of Swedkso, the main part of the country
had more precipitation than normal. The most exér@gmather conditions occurred in the
northern part, where 2011 was one of the warmestattest years ever recorded. The
year began with a mild January followed by a cadthritary. This fact, together with a
very cold December 2010, made the winter 2010/20fL¢coldest since the 1980s, at
least in parts of Gétaland and the northernmostd8weThe cold winter was followed by
a warm spring, especially April was in many platteswarmest ever recorded. The
summer was warm and very wet, with a lot of thun@iee warm weather continued
during autumn, which in the northern part of Swedes the warmest so far recorded.
The year ended with stormy weather, but it was algd and dry.



The ice season 2010/2011 can be classified asesdYespite the mild January, the cold
December 2010 and cold February 2011 was enougduge an extensive ice cover. The
maximum ice extent occurred in the end of Februdrgn about 300 000 square
kilometres of the Baltic Sea was covered. Thisiéslargest areal extension since 1987.
The ice started to melt in March and during Apri rest of the ice disappeared quickly.

Fresh water drainage to the Skagerrak was higlernbrmal in April, well below mean
in May and much higher than normal during the wisslmmmer, from June to September.
Run off to the Kattegat had two peaks, one in Jgnaiad one in February. As in
Skagerrak, the fresh water supply was well belovamia May and higher than normal,
from June to October, in September three times abvalues.

Freshwater supply to the Baltic Proper was aboveabduring the period from January
to Mars and also well above normal during late semrinom July to October. During
these periods the run-off was about twice as highaamal.

The Bothnian Sea and Bothnian Bay shared the satterip of freshwater supply. Run-
off had a strong peek already in April but was mlosker than normal in May. During
autumn, September to October, freshwater supplytwias normal values.

Hydrography and hydrochemistry

A large inflow, about 50 kr of oxygen rich water with high salinity, from tKattegat

to the Baltic, took place trough Oresund from midvlmber to mid-December. Beside
this some minor inflows also took place during yiear, three of about 20 Rpin

February, March and September and three of abolanf0in May, August and October,
respectively. The effect of the smaller inflows kebie seen in the Arkona Basin and in
parts of the Bornholm Basin, but they were notéaggough to affect conditions further
into the Baltic Sea. The effect of the large infloauld also be seen in the southern parts
during the end of the year. The total volume aof thilow, including the Danish Belts,
was probably 150 kinbut the inflow did not reach further into the trahBaltic until

2012.

Skagerrak, Kattegat and the Sound

Surface temperature in Skagerrak was lower thamaloduring February and March,
above mean in July, August and December, othemasmal throughout the year. In the
Kattegat, surface water temperature showed the pattern.

In Skagerrak the concentrations of phosphate asrgjamic nitrogen were normal
throughout the year but silicate showed enhanckeesaluring the last months. Also in
Kattegat, phosphate and inorganic nitrogen wermanhal levels but here silicate was
elevated throughout the whole year.

The lowest oxygen concentration in the bottom wates measured during October in
the central part of the Sound, 2.10 ml/l, corresinog to a saturation of 35%. In the open
Kattegat, the lowest concentration was 2.85 mifliirealent to a saturation of 49%,



measured at the station Anholt E, also in October.

In the open Skagerrak there is normally no shortdgexygen in the deep water. The
lowest value in 2011 was found at the station Slaggthe mouth of the Gullmar fjord,
where concentrations fell to 2.39 ml/l in August.

The diatom spring bloom in the Kattegat and Skadeareas occurred in February. No
off shore expedition was performed in February whsing bloom data is missing from
the national stations except from Slaggé whichare@ed with the coastal sampling
program in addition to the national program. Thsé fioxic genu®seudochattonella
caused elevated chlorophyll concentrations in tagdgat in March.

There was no diatom bloom in the Kattegat and #sg&rak during autumn 2011. High
chlorophyll concentrations in October-November weaased by an extensive bloom, in
both time and space, by the nontoxic dinoflagel@#eatium. During the same period
many people reported that the water along the aeastrownish, which is typical
during Ceratium blooms.

The National Food Agency has warning limits foriemer of potentially toxic
phytoplankton that may cause mussels to become.t8rme of these species were
observed above their limits from August to Decendieseveral stations. Consequently
mussels were toxic during the same period withrkdes toxins above the limits for
harvesting. The dinoflagellate geridBophysis produces diarrhea toxins aBanophysis
acuta, the most potent among them, was observed ab®waiining limit during autumn.

Baltic Proper

Surface water temperatures were at normal levelagithe main part of the year,
excluding the first months when they were sligthdhyer in the whole area.

The nutrients, phosphate and silicate showed aédvatels during the first months as
well as during the end of the year, while conceitns in other respects remained at
normal levels, with one exception. During Marchrertely high concentrations of
inorganic nitrogen was measured in the Arkona Badie spring bloom occurred in late
March/early April and thereafter nitrogen concetitres remained below the detection
limit until October.

Hydrogen sulphide was present in the bottom wétdreBornholm Basin and the Hand
Bight from late summer till the end of the yeanwlis also measured, for the first time
since the 1980s, in the bottom water at the st&i08 111-10 in the southeastern area, in
October. Otherwise hydrogen sulphide was founthéndeep water in the central and
northern parts of the Baltic Proper.

Low oxygen levels (<2ml/l) were measured in the &a& Basin during summer and in
the south-eastern Baltic Proper throughout the.year

The oxygen situation in the deep water of the BaéMioper continues to be very serious.
About one fifth (~19%) of the bottom area in thdtBaProper is affected by anoxia



(oxygen free, with toxic hydrogen sulphide preseotyesponding to ~11% of the water
volume. Acute oxygen deficiency, with concentrasicr2ml/I, affects about 30% of the
bottom area, or about 21% of the volume. This ésléingest affected volume and area
recorded since regular the measurements startbe it960s. In November/December a
large inflow occurred which affected the Arkona BBaand some effects could also be
seen in the Bornholm Basin. This inflow will prolyalffect the more central parts of the
Baltic Proper during 2012.

The sampling in April revealed an on-going diatoimoin in the southern Baltic, obvious
both from the chlorophyll values as well as frora fihytoplankton analysis results from
the station BY2 in the Arkona basin amongst othdssially spring bloom first starts in
the Southern Baltic, evolving later northwards &ndlly takes place in the Bothnian
Bay. 2011 was not an exception, as spring bloomreasrded in the beginning of April
in the Southern parts of the Baltic Proper, anthenend of April in the Bothnian Bay.

The summer cyanobacteria bloom was prolonged

During summer, surface accumulations of cyanobiactezre observed for more than
two months, from June 29th to September 5th. Exteresccumulations were observed
for 30 days from July 7th, but no really massiveusculations were present this year. In
the Bothnian Sea, blooms normally occur only in Agtgbut this year the bloom period
started already in July.

Gulf of Bothnia



Standard frequent stations 2011
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mHI STATION A17 DEEP WATER (300m)
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STATION FLADEN SURFACE WATER
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