


Background 
● 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.  



Key Findings : Atmosphere  

Temperature and precipitation trends during 1961-2014
over land along the Finnish coast 

Temp (oC/ 10 yr)
Trends DJF MAM JJA SON ANN

B1 Bothnian Bay 0.59 0.40 0.27 0.28 0.40
B2 the Quark 0.49 0.45 0.32 0.29 0.43
B3  Bothnian Sea 0.48 0.40 0.29 0.28 0.39

G of Bothnia 0.54 0.40 0.30 0.28 0.41

Prec (mm/ 10 yr)
DJF MAM JJA SON ANN

9 4 11 1 22
10 2 10 0 21
9 2 5 3 19
9 3 8 1 21

• Statistical significant increases in annual and seasonal mean temperature
• Largest warming during winter months, even 0.6 ºC/decade
• Increases also in winter precipitation
• Decreases rather than increases in mean wind speeds over land



Key Findings : Hydrography  

 
● Observed trend ~ 0.3 ºC/decade, large inter-annual variability
● Salinity changes reflect changes in the Baltic Proper

CENTRAL BOTHNIAN SEA HAILUOTO



Key Findings : Sea Ice  

● 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 



Key Findings : Sea Level  

● 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



Projected changes in atmospheric conditions  

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

 
● Largest changes in winter, up +7 °C until end of century. 
● Summer air temperature changes > 4  °C.
● Increase in precipitation, also enhanced in winter.



Projected changes in hydrography  

Saraiva et al, 2018

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



Projected changes on sea ice conditions  

● 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

Höglund et al, 2017 Luomaranta et al, 2014



●



GoB Climate Change Fact Sheets  

● 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

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



