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•  In	  1871-‐2004	  the	  Bal4c	  Sea	  surface	  T	  increased	  
by	  0.07-‐0.1	  C	  /	  10	  yrs	  (global	  av.	  0.05	  C).	  

•  Large	  changes	  projected	  in	  the	  Bal4c	  by	  2100	  

Ø  Fast	  change	  à	  a	  good	  showcase	  

•  Mul4ple	  drivers/stressors	  present	  

–  large	  catchment	  area	  à	  nutrient	  loads	  
–  intensive	  fishing	  
–  strong	  stra4fica4onà	  prone	  to	  hypoxia	  

	  Bal4c	  Sea	  and	  climate	  change	  

trend	   change	  

temperature	   +	  3-‐5	  C	  

salinity	   -‐	  8-‐50%	  

hypoxia	  

R/V “Aranda” among blue-greens	




	  mul4ple	  drivers	  of	  the	  	  
	  Bal4c	  Sea	  food	  web	  
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	  mul4ple	  drivers	  in	  the	  
	  Ecopath	  with	  Ecosim	  model	  
	  BaltProWeb	  
	  (Tomczak	  et	  al.	  2012)	  
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•  reduced	  
nutrients	  (=BSAP)	  

•  high	  nutrients	  
(=REF)	  

•  low	  cod	  F	  (=0.3)	  

•  high	  cod	  F	  (=1.1)	  



	  ECOSUPPORT-‐project:	  model	  hierarchy	  
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Results	  from	  three	  BGMs	  averaged	  over	  global	  emission	  scenarios	  A1B	  and	  A2	  (Echam	  5)	  
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Popula4on	  responses	  to	  changes	  in	  climate	  variables	  
under	  different	  condi4ons	  

	  
climate	  scenario	  A2	  



Cod	  biomass	  VS	  reproduc4ve	  volume	  (RV)	  
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Pseudocalanus	  biomass	  VS	  salinity	  

0 0.5 1 1.5
0

2

4

6

8

10

12

14

16

18

1974

1980

19902000

2010

2030

2040

2050

2060

2070

2080

2090

2098

salinity

Ps
eu

do
ca

la
nu

s 
(t 

km
2)

high load  high F

1980 2000 2020 2040 2060 2080 2100
0

2

4

6

8

10

12

14

16

18

year

Ps
eu

do
ca

la
nu

s 
B 

(t 
km

2)

Pseudocalanus B

1980 2000 2020 2040 2060 2080 2100
0

0.2

0.4

0.6

0.8

1

1.2

1.4

year

sa
lin

ity

salinity

0 0.5 1 1.5
0

2

4

6

8

10

12

14

16

18

1974

1980

19902000

2010
2030

2040

2050

2060

2070
2080

2090

2098

salinity

Ps
eu

do
ca

la
nu

s 
B 

(t 
km

2)

high load  low F

0 0.5 1 1.5
0

2

4

6

8

10

12

14

16

18

1974

1980

19902000

2010

2030

2040

2050
2060

2070

2080

20902098

salinity

Ps
eu

do
ca

la
nu

s 
B 

(t 
km

2)

reduced load  low F

0 0.5 1 1.5
0

2

4

6

8

10

12

14

16

18

1974

1980

19902000

2010

2030

2040

2050

2060

2070

2080

20902098

salinity

Ps
eu

do
ca

la
nu

s 
B 

(t 
km

2)

reduced load  high FPseudocalanus	  B	   high	  load	  –	  high	  F	   reduced	  load	  –	  high	  F	  

reduced	  load	  –	  low	  F	  high	  load	  –	  low	  F	  salinity	  



	  To	  conclude	  

•  The	  simula4ons	  show	  that	  the	  combina4on	  of	  drivers	  is	  likely	  to	  
determine	  the	  future	  of	  the	  Bal4c	  Sea	  ecosystem.	  

•  Popula4on	  level	  responses	  to	  changes	  in	  climate	  variables	  (incl.	  
thresholds)	  were	  different	  as	  a	  response	  to	  
–  Fishery	  
–  Nutrient	  loads	  àprimary	  produc4vity,	  hypoxia	  

	  

à  Poten4al	  to	  mi4gate	  the	  global	  climate	  change	  effects	  by	  	  	  	  	  
regional	  ac4ons	  

•  Future	  challenges:	  
–  In	  these	  long	  term	  simula4ons	  no	  extreme	  events	  or	  evolu4on/

adapta4on	  were	  taken	  into	  account	  
–  What	  is	  projected	  for	  the	  future	  has	  not	  been	  seen	  in	  the	  past	  à	  

possibility	  for	  unseen	  dynamics	  



•  The	  study	  has	  been	  carried	  out	  as	  part	  of	  the	  ECOSUPPORT	  project	  
(www.baltex-‐research.eu/ecosupport)	  
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