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Earth System Science for the Baltic Sea region
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Integrated Biogeochemical Model System

Earth system science treat the Earth as an integrated system and seeks a deeper
understanding of the physical, chemica], biological and human interactions that
determine the past, current and future states of the Earth
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Assessment of Eutrophication

Abatement Scenarios for the Baltic
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Baltic Sea: future projections

o 7 different global climate models
e A1B and A2 scenarios, RCP4.5 and 8.5

SUPPORT

e 3 realizations
e 3regional climate model (RCAO, CLM, RCA-NEMO)
3 hydrological models

« 6 Baltic Sea physical-biogeochemical models

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

e Total: 29+29+... scenario simulations

(Meier et al., 2018; Frontiers in Marine Science)



(Source: Meier et al., 2018; Frontiers in Marine Science)
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Annual: 1980-2005 Change: 2072-2097

_ STD OBS
g Mean OBS
-

~—~~ ‘9 A

8 2 200 D

C F

@ 0 5 10 15 1 2 3 4 G

o ATemp. (°C) B

0p] 0 C

(] ) H

c = 100 E

= B +  Ref(UW)

g 8 200 +  BSAP(UW)

— Ref.(W)

c 5 10 15 20 -5 0 5 e BSAP(W)

n Salinity (g kg™ ASalinity (g kg™) Ref. +/- std

= 0 BSAP +/- std

(D) —_ . od

l= £ 100

= E

LL 8 200

0 -5 10 -5 0 5

S . AO, (ml/L)

(Q\| = -

- £

= = 100

© 2,
b

D 2 200

| -

k) -20 0 20 40-10 0 10 20

o DIN (umol/L) ADIN (umol/L)

= /

O )

O = -

= 2 e

\U')/ 5 10 -2 0 2

PD4 (umol/L) APO4 (umol/L)



(Source: Meier et al., 2018; Frontiers in Marine Science)
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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.

ROV,

'BONUS

SCIENCE FOR A BETTER FUTURE OF THE BALTIC SEA REGION



Baltic Earth Workshop on Multiple Drivers

Tallinn, Estonia, 26-27 November, 2018

r-.‘ .‘
- N es-alpl 7 00 B9




Baltic Earth Workshop on Multiple Drivers

Tallinn, Estonia, 26-27 November, 2018

Baltic Sea as laboratory for climate
change and environmental drivers
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(Source: Meier et al., 2018; Frontiers in Marine Science) ;‘N
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