(limate Change

In the Baltic Sea
2021 Fact Sheet

Baltic Earth

CI | mate Cha I‘Ige effects on the Baltic Sea environment are manifold. It is for example expected that water temperature and sea level will rise, and sea ice cover

will decrease. This will affect ecosystems and biota; for example, range shifts are expected for a number of marine species, benthic productivity will decrease, and breeding
success of ringed seals will be reduced. The impacts will hence affect the overall ecosystem function and also extend to human uses of the sea; trawling will follow the fish
towards southern areas, aquaculture will likely face a shift towards species diversification, and the value of most ecosystem services is expected to change — to name a few.

The Climate Change Fact Sheet was elaborated by the Baltic Sea Expert Network on Climate Change - EN CLIME

In 2018, the Baltic Sea Environment Protection Commission (HELCOM) and Baltic Earth formed a joint Expert Network on Climate Change in the Baltic Sea region (EN CLIME).
This Expert Network involves more than 110 scientists from around the Baltic Sea. The purpose of the network is to function as a coordinating framework and a platform to
harness the expertise of leading scientists on both direct and indirect effects of climate change on the Baltic Sea environment and ecosystems and make this expertise available
to and open up for closer dialogue with policy makers.

Here we show some key messages from the Fact Sheet. The information is subdivided into three man sections: Direct Parameters (blue), Indirect parameters — Ecosystem
(green), and Indirect parameters — Human use (orange). The complete Fact Sheet can be downloaded from the HELCOM website (see below), or here via QR code.
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#BalticClimateFacts #BalticClimateFacts

Annual mean precipitation

has significantly increased over the
northern Baltic Sea.

#BalticClimateFacts

Sea iCe - In the Baltic Sea region,
over the past 100 years, the winters

#BalticClimateFacts
A significant @l temperature

increase in the Baltic Sea region has

FiSh species preferring warm
waters have become more common

have become milder, the ice season than winter-spawning species.

shorter and the maximum ice extent
has decreased.

been observed during the last century,
larger than the global trend.
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#BalticClimateFacts
Shi P pi NE is affected by ice

and extreme weather, and the
potential for shipping will increase
if the ice cover is reduced.

#BalticClimateFacts
Many waterbird species

have shifted their wintering range
northwards, and some migrate
earlier in spring.
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Seals - Grey and particularly
ringed seal breeding success will
be reduced by decreased sea ice
quality and quantity.
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#iBalticClimateFacts
Tourism - warmer summers

attract increasing numbers of
coastal tourists to northern Europe,
but cyanobacteria makes bathing
less attractive.
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#BalticClimateFacts

FIShlng — Trawl fishing season
will be extended, and trawling areas
will shift towards the south and
shallower areas. Species preferring
warmer waters will be targeted.
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Climate future of
the Baltic Sea

Projections under the
RCP4.5 climate scenario

The impact map depicts projected regional
changes for some of the most relevant
parameters in a particular subbasin of the
Baltic Sea under the RCP4.5 scenario. While
there is also important information on the
other parameters, there was a need to reduce
the total 34 parameters to the presented
parameters to make the map more legible.
The presented parameters have 1) direct
societal relevance/experience and/or relevance
for other parameters, 2) medium to high
confidence of the changes relative to the noise
and model/expert judgement uncertainty
under the RCP4.5 scenario, and 3) a hotspot
sub-region in the Baltic with medium to high
confidence of patterns of the regional changes.
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The Fact Sheet

https://helcom.fi/helcom-at-work/groups/state-and-conservation/en-clime/
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Bothnian Bay
' Air temperature is projected to rise, most
8 pronounced in the northem Baltic Sea
I region during winter. Sea surface tem-
,; perature would rise and sea ice thickness
5§ and the length of the ice season would
B | decrease. Winter precipitation including
_ high-intensity extremes would increase.
Increased freshwater discharge would
bring more dissolved organic carbon to

Gulf of Finland

Sea surface temperature would rise

and sea ice cover, ice thickness and the
length of the ice season would decrease,
affecting ringed seal breeding and prob-

the sea, affecting benthic habitats by
decreasing pelagic primary production
and phytoplankton sedimentation. Land
is rising faster than the projected sea
level and the mean sea level would sink
relative to land.
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Bothnian Sea
Sea surface temperature would rise
everywhere in the Baltic andin all
seasons. Most pronounced would be
summer warming in the Bothnian Bay
and Bothnian Sea. Winter precipitation

including high-intensity extremes would  Z% =
increase. Increased freshwater discharge ﬂ‘

ably causing a decline of the populations
in the eastern Gulf of Finland. Likewise
breeding and wintering areas of migra-
tory water birds would be affected. Wave
heights would increase and the potential
for shipping would increase if the ice
cover is reduced, but shipping intensity
is more dependent on market develop-
ment than climate change. In the eastern
Gulf of Finland, mean sea level would
rise relative to the land, and higher storm
surges would occur.

bon to the sea, affecting benthic habitats
by decreasing pelagic primary produc-
tion and phytoplankton sedimentation.
In the Bothnian Sea, Gulf of Finland and
Gulf of Riga, the decline in sea ice cover
would be largest. Waves would be higher
and shipping might increase if the ice
cover is reduced. Food accessibility for
migratory water birds would improve
causing a northward shift of breeding
and wintering areas towards ice free
coastal areas. In the Archipelago Sea,
ringed seal populations might decrease.
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Baltic Proper
Sea surface temperature would rise. If
BSAP measures on nutrient loads were to
be implemented, phosphorus concentra-
tions and algal blooms would decrease
and oxygen conditions of the deep water
would improve. Without load reductions,
only minor changes in nutrient concentra-
tions are expected. The combined effects
of warming and planned nutrient reduc-
tions will eventually lead to less carbon
reaching the seafloor, reducing benthic
animal biomass. In shallow archipelago
waters, the fates of benthic animal and
/% plant populations depend on local vari-
+¢ ations in biogeochemistry and primary

% productivity. In the southern Baltic, mean
tl, sealevel would rise relative to the land,
¥ and higher storm surges would occur.
Sediment transports would change.

would bring more dissolved organic car-
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Baltic Sea entrance area
Sea surface temperature would rise. Mean
sea level is projected to rise relative to

the land, and higher storm surges would
occur. Higher atmospheric pCOz would
cause increased acidification.
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Gulf of Riga

Sea surface temperature would rise and
sea ice cover would decline, affecting
ringed seal populations in the northern
Gulf of Riga. Likewise, breeding and
wintering areas of migratory water birds
would be affected. In the southern Gulf
of Riga, mean sea level would rise rela-
tive to the land, and higher storm surges
would occur.

Assessment sub-basins

Bothnian Bay (Bothnian Bay and the Quark)
Bothnian Sea (Bothnian Sea and Aland Sea)
Gulf of Finland

Gulf of Riga

Baltic Proper (Northern Baltic Proper, Western
Gotland Basin, Eastern Gotland Basin,
Bornholm basin and Gdansk Basin)

6. Entrance area (Kattegat, Great Belt, the Sound,
Kiel Bay, Bay of Mecklenburg and Arkona
Basin)
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