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Baltic Sea –
a unique brackish water

ecosystem





Historical and socio-economical
perspective to the eutrophication



Density of human population in Finland

First paper and pulp mills started 200 years ago







Discharge (Q): Seasonal variation

Seasonal pattern has changed

• Due to man-made water
regulation?

• Due to climate change?



Nutrient loading from
the Finnish territory



P and N Loading from Finland







Ecological status of inland waters in 2013 

Kokemäenjoki drainage basin











From manual to 
high frequency monitoring

by sensors



Automatic water quality and weather stations



High Frequency Monitoring: 
Nitrate-N loading in River Teuro-Puujoki





Nitrogen reduction measures in Vanaja catchment



New measures are needed



Table 1. Retention (%) of N and P  load 
during different seasons and annually.

Wetlands remove nutrients



WWTP WWTP

Biomass harvesting

Fertilizer

Lake/riverLake/river

”New wastewater treatment plant”





Conclusions

• Nutrient loading to the Baltic Sea is too high relative to 
its ”self-purification” capacity

• Inland water transport most of the loading
• Lakes can remove a major part of nutrients on the way

from the drainage basins to the sea
• Catchment areas close to the basins (lakes, rivers and 

sea) have a key role
• New thinking and measures are urgently needed

• Better understanding of ecosystem processes is needed
but even more science based political and practical
actions, i.e. improvements




