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Earth System Science for the Baltic Sea region
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Earth system science treat the Earth as an integrated system and seeks a deeper 
understanding of the physical, chemical, biological and human interactions that 

determine the past, current and future states of the Earth

www.baltic.earth
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Dynamical downscaling

(Meier et al., 2018; Frontiers in Marine Science)
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Baltic Sea: future projections
• 7 different global climate models

• A1B and A2 scenarios, RCP4.5 and 8.5

• 3 realizations

• 3 regional climate model (RCAO, CLM, RCA-NEMO)

• 3 hydrological models

• 6 Baltic Sea physical-biogeochemical models

• 10 nutrient load scenarios: BSAP (- 25…- 30%) to BAU (+ 
40%)

• Total: 29+29+... scenario simulations

(Meier et al., 2018; Frontiers in Marine Science)
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Combined cost function per model

(S
ou

rc
e:

 M
ei

er
 e

t a
l.,

 2
01

8;
 F

ro
nt

ie
rs

 in
 M

ar
in

e 
Sc

ie
nc

e)



Baltic Earth Workshop on Multiple Drivers 
Tallinn, Estonia, 26-27 November, 2018

(S
ou

rc
e:

 M
ei

er
 e

t a
l.,

 2
01

8;
 F

ro
nt

ie
rs

 in
 M

ar
in

e 
Sc

ie
nc

e)



Baltic Earth Workshop on Multiple Drivers 
Tallinn, Estonia, 26-27 November, 2018

(S
ou

rc
e:

 M
ei

er
 e

t a
l.,

 2
01

8;
 F

ro
nt

ie
rs

 in
 M

ar
in

e 
Sc

ie
nc

e)



Baltic Earth Workshop on Multiple Drivers 
Tallinn, Estonia, 26-27 November, 2018

Source: Saraiva et al., 2018, C
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Reconstruction of atmospheric 
and hydrological forcing
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Conclusions

(1) External nutrient loads are the main driver of oxygen depletion.

(2) Future climate change will amplify oxygen depletion. The impact of

climate change is larger in case of higher nutrient loads.

(3) Hence, the implementation of the BSAP is needed. The BSAP will lead

to a significantly improved marine ecosystem.

(4) The response of the Baltic Sea to nutrient load changes is slow.
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Thank you for your attention!

(Photo: R. Prien, IOW)
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Baltic Sea as laboratory for climate 
change and environmental drivers

(Source: Kniebusch et al., under review)
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Source: Saraiva et al., 2018

Hypoxic area
(dead bottoms)
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