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International requirements 

EU Marine Strategy Framework Directive
Requirement to reach “Good environmental 
status”
High level Objectives (Descriptors)
Operational Objectives – Targets - Indicators

HELCOM Baltic Sea Action Plan
Regional contribution to EU MSFD in achieving 
good environmental status

Monitoring to show how the objectives and 
targets are met

Ecosystem Approach
Management actions to be based on sound 
science



Challenges in providing sound 
scientific advice

High expectations and decreasing resources
Decreasing funding of the environmental 
administration
Monitoring activities not supported by EU funds
No paying customers

High natural variability in marine environment
How to reach adequate sampling frequency?
How to provide information on current state?
How to foresee the future?



Automation and Operational 
Oceanography

Sensors Platforms Analysis Data
transfer

Data
management

INFORMATION



High-level Objectives

EU MSFD Descriptors
Biodiversity; Sea floor integrity; Food 
Webs

Non-indigenous species

Eutrophication

Commercial fish
Contaminant pollution effects; 
Contaminants in food

Marine litter
Energy (u/w noise); 

HELCOM BSAP
Natural marine and coastal 
landscapes; Thriving and balanced 
communities of plants and animals; 
Natural oxygen levels; Natural 
distribution and occurrence of plants 
and animals

No introductions of alien species from 
ships

Concentrations of nutrients close to 
natural levels; Clear water; Natural 
level of algal blooms
Viable populations of species
Concentrations of hazardous 
substances close to natural levels; All 
fish safe to eat; Healthy wildlife; 
Radioactivity at pre-Chernobyl level.



Current activities in the Baltic Sea

Joint sampling programmes
Satellite remote sensing
Ship-of-opportunity transects 
Autonomous buoy systems
CooperationCoordination



COMBINE Programme

Mainly traditional 
sampling with 
research vessels
Nationally “protected”
Effects of the EU 
Directives
• WFD concentrated 

monitoring to coastal 
waters

• MSFD may limit 
monitoring within the 
national EEZ



Alg@line Cooperation
• Finnish Institute of Marine 

Research
• Estonian Marine Institute
• Uusimaa Regional 

Environment Centre
• City of Helsinki Environment 

Centre
• SMHI
• IOW
• Shipping companies
• Luode Consulting

2003-2005 : Ferrybox EU 
project
2005- 2008: ESA/MarCoast 
baseline servic



Time, location, from GPS
Salinity
Temperature
Chlorophyll
Phycocyanin
Turbidity
CO2
Nutrients
Plankton

Traspaper in cooperation with SMHI
Finnmaid in coopertion with IOW
Silja Serenade in cooperation with 
Uusimaan ELY Center and Helsinki 
Environment Center
Buoy station with Luode Consulting

Near real-time observations on 
commercial ferries



ESA MARCOAST
EXTENSION OF BALTIC WATER QUALITY 
AND ALGAL BLOOM B SERVICE

Ecosystem model Remote sensing

On-line ground data

NEW COMBINED WQ PRODUCT
•Optimal use of satellite images
•Continuous data coverage
•WQ and AB forecasts
•Input to assessments

NEW COMBINED WQ PRODUCT
•Optimal use of satellite images
•Continuous data coverage
•WQ and AB forecasts
•Input to assessments



Combination of different 
sources are used for Ocean 
Colour validation

Ferrybox line

53

55

57

59

61

10 12 14 16 18 20 22 24 26
Lon

La
t

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

ch
l a

  m
g 

m
-3

Helsinki Lighthouse

SeaPrism/Aeronet
with EU-JRC

Algaline monitoring 
on FINNMAID 
biweekly
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Continuous Plankton Recorder, CPR
Old but proven technology, marine environmental data 
successfully gathered and interpreted since 1920es

Zooplankton is a good indicator 
of marine ecosystem health, 
especially in connection with 
fisheries



Modernized versions of the old thing, 
multi-tasking towed vehicles

Capable of variable depths, on-line & logged measurements 
of hydrography, nutrients, etc etc.
Water and plankton samples
Variable instrumentation payload according to needs
Expensive, delicate, still need development before 
applicable as SOOP gear



iN Situ Tac



International cooperation

ICES
HELCOM
BOOS - EuroGOOS



Future challenges 

Resources
Co-ordination: HELCOM - ICES - BOOS
Co-operation: local – sub-regional - Baltic Sea -
European
Co-working: private – public  
New thinking
• Novel technologies in operational monitoring
• Open data policy and exchange: BNI
• Open data format
• Open firewalls!


