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The 1970s

• Pioneer in systems ecological 
modelling 

• Implemented the ideas of H.T. 
Odum on the Baltic



The 1970s



1972: “internal load”



From Jansson & Wulff, 1976



1980s
First realistic physical-

biogeochemical simulations



1980s
First nutrient budgets



1990s
First coupled ecological-

economical analysis



HELCOM Ministerial 1998:  
…committed themselves to intensify joint co-operative 
research projects including, i.a., the application of models for 
decision support, evaluation of effect-related critical loads 
and methods to follow up action taken…



MARE 
1999-2006

Integrating decision support

Alexander 
Sokolov

Oleg  
Savchuk

Christoph 
Humborg



2001
Launch of MARE Nest



Intensive 
education and 
dissemination

Intensive dialogue with 
HELCOM (in particular 

MONAS) 
Demo-tour around the Baltic 

Sea



Bluegreen blooms in the Baltic proper
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The message: substantial improvements 
of the state of the Baltic is possible

• Implement best technology in 
sewage treatment and ban P 
in detergents 

• Best practices in agriculture



BSAP 2007

• Timing was perfect: Nest was ready 

• EUTRO targets basis for MAI 

• Final allocation key for CART could be 
developed 

• Nest and Fredrik Wulff made it possible



Legacy
• Fredrik Wulff and Bo Riemann founded Baltic Nest Institute 

• Baltic Nest Institute continues to develop methodology and support HELCOM  

• The nutrient reduction scheme was revised in 2013 

• Nutrient reduction schemes have been applied elsewhere: 

• Chesapeake Bay (2010) 

• Lake Eire (2013) 

• … 

• That Nest and BSAP were successful helped implementing the BONUS 
research program



Science can help to
• Define operational environmental targets 

• Show what is needed to reach specific environmental 
targets 

• Describe the relative importance of various factors 
influencing pollution 

• Define how much can you improve the environment – by 
whom 

• Describe what are minimum cost/ or cost alternatives  to 
reach a specific target



Natural science can not 
define

• What is a good Baltic sea 

• How much is it worth - What is good enough? 

• How long can we wait? 

• Which measures are political and socially 
acceptable 

• How to implement measures


