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SmartSea

Gulf of Bothnia has been identified as a region where expected changes due to
global climate change will be larger than in other regions of the Baltic Sea.

IPCC and BACC reports provide foundations for global and local drivers of the
GoB physico-biogeochemical system.

SmartSea assessment examines regional/local climate change impacts and
identifies robust signals, uncertainties and knowledge gaps.

20+ authors representing meteorogical, hydrological, oceanographic, marine
biology, chemistry, geology, engineering, fishery research are contributing to
the assessment.
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Temperature and precipitation trends dur |ng 1961- 2014
over land along the Finnish coast

Temp (°C/ 10 yr)

Trends DJF MAM JJA SON

B1 Bothnian Bay 0.59 0.40 0.27
B2 the Quark 0.49 0.45 0.32
B3 Bothnian Sea 0.48 0.40 0.29

G of Bothnia 0.54 0.40 0.30
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Statistical significant increases in annual and seasonal mean temperature
Largest warming during winter months, even ~0.6 °C/decade

Increases also in winter precipitation

Decreases rather than increases in mean wind speeds over land
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Temperature anomaly [°C]

Temperature anomaly [°C]

CENTRAL BOTHNIAN SEA

Sea surface temperature anomaly at SR5 in comparison to average annual course in 1981-2010
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Temperature anomaly at 100 m depth in SR5 in comparison to average annual course in 1981-2010
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HAILUOTO

Sea surface temperature anomaly at Hailuoto in June-August in comparison to averages in 1984-2010
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* Observed trend ~ 0.3 °C/decade, large inter-annual variability
 Salinity changes reflect changes in the Baltic Proper
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Ice thickness in Roytta 1979-2017 (cm)
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Ice thickness in Raahe 1979-2017 (cm)

120+

100

01980 1985 1990 1995 2000 2005 2010 2015

Trend -68 cm / 100 a

120

100+

80 |

a0f

20+

120

100

80

40

20+

Ice thickness in Kemi 1979-2016 (cm)
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Ice thickness in Ratan 1979-2014 (cm)
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Ice thickness in Hailuoto 1979-2017 (cm)
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Ice thickness in Jarnas 1979-2014 (cm)
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* Ice thickness has decreased during the last 30+ years in all stations
* Winter 2015 was the first year when the central BoB was certainly ice free
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 Land uplift dominates long term sea level changes
* Trend of sea level decline has decreased during last 30 years
« Sea level extremes display long term increasing trend but not during last 30 a



Multi-model (CMIP5) mean monthly changes under the RCP8.5 scenario
along the Finnish coast of the Gulf of Bothnia

Temperature change (°C) Precipitation change (%)
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 Largest changes in winter, up +7 °C until end of century.
« Summer air temperature changes >4 °C.
 Increase In precipitation, also enhanced in winter.




Winter Spring Summer Autumn

RCP 4.5
W w4

RCP 8.5
-Q

Saraiva et al, 2018

 Increase of the SST largest in the Gulf of Bothnia
e Change up to + 3.5 °C until end of century
 Salinity changes ~ - 1.0 until end of century



b) RCP8.5: Sea ice thickness in three stations
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* Ice covered period will be shorter and thickness smaller, but sea ice will
be formed still every winter in the Bay of Bothnia.

 Clear differences between RCP4.5 and RCP8.5 scenarios

* Inter-annual variability remains large
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e Sea level decline will slow down or even halt in near future
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SmartSea

« Summarizes key messages of
essential meteorological,
oceanographic, biogeochemical

variables and species
 Available from

http://smartsea.fmi.fi/tulevaisuuden-pohjanlahti/
« Swedish edition will be made in 2019
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Bay of Bothnian
variables Season Bothnia Sea
i + =
Sea surface temperature winter
summer
Sea surface salinity winter
SUMMmEer
[Temperature, depth=100m winter
SUMMET
Salinity, depth=100m winter
SUMMmEer
ratification inter
Summer
jwave height winter
SUMMmEer
jwater level winter
SUMMET
Duration of ice covered winter
period summer
Ice thickness winter
summer
winter

Projected change by around 2050

+

Bl = Notable increase
= Decrease

Il = Notable decrease

!

() = Large uncertainty

Empty = Unknown or
irrelevant
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Kalankasvatus

e Pohjanlahdella

Valtioneuvoston strategisena tavoitteena on ldhes kolminkertaistaa kasva-
tetun kalan tuotanto Manner-Suomessa vuoteen 2022 mennessd. Kansal-
lisessa vesivilielyn sijainninohjaussuunnitelmassa Pohjfanlahti on tunnistettu

tarkedksi kasvualueeksi.

MNykytila

Suomessa  kulutetusta ruokakalasta wvain
nain 10% on kasvatetiu ja 6% kalastetiu
Suomessa. Tuontidippuvuutta halutaan vé-
hentds llsa4mél P

Suurin osa ruokakalatuctannosta, 84 %,
sijaitsee merelld, pasosin Ahvenanmaalla ja
Saar 4. Ymparistd itn  ja
Maa- ja Metsitalousministeritn  laatiman
sijainninchjaussuunnitelman  mukaan  erityi-
sesti Selkdmerelle ja Pohjaniahdelle voisi
perustaa uusia kasvatuslaitoksia.

Parhaat kasvatusolosuhteet kirjolo-
helle on Eteld-Suomen meraluellla, jossa
vesi vaihtuu hyvin, Nykyiset laitokset sijait-
sevat padosin vEl- ja  ulkosaaristossa,
Sijainninohjaussuunnitelman jalkean yrittajat
oval saaneel uusia, alempaa suurempia
kasvatuslupla  avomerialueiita.  Avomeri-
alueella ravinnekuormitus laimenee jolloin
vaikutus herkille ranta-alueille on vahaisin,
SmartSea-projektissa  on  tuotettu  tistoa
jatkokasvaluspaikkojen lisaksi poikastuotan-
toon ja kalojen talvehtimiseen soveltuvista
alueista. T&tA wvoidaan hybdyntdd  muun
muassa menalueiden suunnittelussa,
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FKiokohen keskimadraines Dopunsno menalbeals (fa
i vuasien minimi ja maksimi, lftipainen olessa
500 g.

Nykylsten kasvatuslaitosten siiaint/ (punaisel pisteat) fa palkat jolsss
Kirfalohan kasvua ennustelfin tecdetyjen Bmpailaproiien
kazvuksuden pituuden perusteeha (Refaise! pisteet)

Tulevaisuus

i ja Gpolitilkan lisaksi mydis
imastonmuutos  vaikutlaa  kalankasvatukseen, mulla
4 it (R ksl lampdtilojen

suhteen parhaat kasvualueet  sijaitsevat  Eteld-
Suomessa, mutta jatkossa veden ldmmetessd ja
kasvukauden pidetessa kasvatuksen teho paranes
Pohjanlahdella. Mikali jaata ei enda muodosiu nykyisean
tapaan, kasvalus ja kalojen séilyttaminen on mahdollista
avoimemmilla merialueilla myds talvella rannan [heisen
talvi sijaan. Lampimammat vedet myds
parantavat [ampdd suosivan kuhan ja siian kasvatukssen
mahdolisuuksia.

Ravinnekuormitus on kalankasvatusta ochjaava
tekija. Sadannan lisd&ntyminen kasvattaisi maatalouden
ravinnekuormitusta, mikd saattaisi olla ep&suorana
astesni laajer Jos kasvatus
siirtyy jalkossa avoimemmille maeralueille ja myrskyt
iimaston  darl-imibiden  yleistyessd lisadntyvat, tulee
kasvatusrakenteet suunnitella entista  kestavammiksi
sekd veneet turvallisiksi operoida kovissa olosuhteissa.

Markus Kankainen, Antti Kause, Jari Niukko
(Luke)



http://smartsea.fmi.fi/tulevaisuuden-pohjanlahti/
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