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Developing cumulative anthropogenic 
impact models for sustainable sea use 
planning



● Increasing human uses at sea  adverse effects on species

● Identification of actual and potential threats and impacts on 
the marine ecosystems 

● Cumulative effects

● Visualizing cumulative pressures and impacts  georeferenced 
data in the core

- Transboundary data & harmonization

- Joint collaboration
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Implementation of ecosystem-based 
approach in Marine Spatial Planning 
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Background for the international work in 
the Baltic Sea
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HELCOM Baltic Sea Impact Index

Cumulative impacts on marine environment

HELCOM Baltic Sea Pressure index

Focusing on cumulative pressures

Korpinen et al 2012. Ecological Indicators 15:105-114. 

- human activities

- pressures
- human activities

- pressures

- ecosystems

Was this enough?



● Covering years between 2011-2016

● Spatial distribution of human activities and pressures

• 39 human activities, 6 measured pressure datasets

18  aggregated pressures impacting cumulatively to the 
environment

• 36 ecosystem components for benthic species, birds, 
broadscale habitats, fish, mammals, natura habitats, pelagic
habitats
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Second cycle of the cumulative pressure
assessments (published July/2018)
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New developments – linkage between 
human activities and pressures
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Developments: massive amount of new data 
for pressure layers



● The “relation” between pressures and marine environment

● Sensitivity estimates developed further via expert questionnaire:

• Tolerance/resistance

• Recoverability

• Sensitivity

• Impact distance

● 18 pressures and 36 ecosystem components  over 640 potential pressure-

ecosystem-specific combinations
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Developments: habitat and species 
sensitivity estimates
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Spatial ’buffer’ around the points/lines/polygons:

- Initial scores by expert team

- Literature review

- Expert survey
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Developments: Spatial extent of the 
pressure from human activities?
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Developments: Water depth suppresses
some pressures

Disturbance of species due

to human presence

Changes to hydrological 

conditions 

Physical disturbance or

damage to sea bed

- Shipping

- Recreational boating
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Developments: Energy affects the pressure
intensity

Physical disturbance Input of nutrients* Input of contaminants*

Input of beach litter* Input of org. Matter*
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Baltic Sea Pressure index Baltic Sea Impact index



● Temporal aspects in aggregation (seasonality, frequency)

● Synergistic and antagonistic effects 

● Differences between acute and chronic effects

● Ecosystem services

● Risk scenarios

● Maximum levels of accepted cumulative pressures?
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To be further developed



● Working with planners early in an MSP process can help ensure 
that ecosystem effects are considered throughout

● Build planners’ understanding and capacity on cumulative 
impact assessment results

● Communication and awareness raising

● Increasing science-policy dialoque
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Enormous potential for sustainable use of 
the seas
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Thank you!

Leena Laamanen

leena.laamanen@environment.fi


