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Conclusions 
The present report gives a brief background description of river runoff and meteorological 
conditions and presents results of four ecosystem models from Nordic countries. The models 
describe the North Sea, Skagerrak, Kattegat, Danish Straits and the Baltic Sea area. Weighted 
average values of the different parameters from the four models are calculated using observations 
and standard deviation at different stations. The weighted average values are used to assess the 
eutrophication status according to the OSPAR Common Procedure.  

The river loadings of nutrients were not computed explicitly in this assessment. The loading of 
nutrients to sea is to a large extent determined by the river runoff (Håkansson, 2003), the higher 
runoff the more nutrients are transported to the sea. The river runoff during 2006 was on the whole 
close to the long time average in the beginning of the year. At spring, when the long and cold winter 
ended and the snow melting occurred, a higher runoff than normal was observed. The summer 
period was dry and warm and consequently the river runoff was low. The Swedish rivers in the 
Bothnian Bay and the Bothnian Sea are to a large extent regulated for electric power and the runoff 
was closer to the long time average. A rainy ending of the year resulted in a higher river runoff than 
the long time average in Sweden (also in the regulated rivers), Norway and Denmark.  

The winter surface concentrations and ratios of DIN and DIP showed elevated levels in the coastal 
regions of the southern North Sea, the Gulf of Riga and in the Gulf of Finland, and in parts of the 
southern Baltic Sea and northern Bothnian Sea. The mean chlorophyll-a concentrations indicated 
elevated levels in the river mouth areas in the southeastern North Sea and in the Baltic Sea and in 
the whole Kattegat, the Danish straits, Riga Bay and the Gulf of Finland.  

The annual near bottom minimum oxygen concentrations showed decreased levels in large parts of 
the eastern North Sea and at some spots in the southern Baltic Sea. Depletion levels (O2 < 1.4 ml/l) 
are found in the southeastern North Sea, in the Bornholm Basin and in the Baltic Proper. Also some 
local areas in the Danish straits show oxygen depletion. 

The assessment of the eutrophication status according to the integration of the categorized 
assessment parameters indicates that the entire southeastern part of the North Sea, the Kattegat, the 
Danish Straits, the Gulf of Finland and the Bay of Riga area may be classified as problem areas as 
well as parts of the Arkona Basin , the Bornholm Basin and the Baltic Proper. The Bothnian Bay 
and parts of the Baltic Proper, the Bornholm Basin and the Arkona Basin are classified as potential 
problem areas. 

An area is defined to be a potential problem area if there are increased levels of nutrients relative to 
the actual threshold value used in that assessment area. The results therefore rely much on the 
reliability of the threshold values. The assessment results for problem areas depend highly on the 
variables that relate to direct (chlorophyll) or indirect effects (oxygen) (cf. Appendix Table 2).  

Finally: The demonstration project reveal that there is a large need of good references and threshold 
values for a comprehensive assessment of eutrophication status for many parameters in several sea 
areas. The division of areas into large boxes could be more accurate if more observation data were 
available. Methods that even out the sharp gradients between boxes with different threshold values 
could also be improved.  
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9  Appendix A; Comprehensive procedure 
 
From: OSPAR Integrated Report 2005 on the Eutrophication Status of the 
OSPAR Maritime Area Based Upon the First Application of the Comprehensive Procedure 
All areas not being identified as non-problem areas with regard to eutrophication through the 
Screening Procedure are subject to the Comprehensive Procedure which comprises a checklist of 
qualitative parameters for a holistic assessment (cf. § 4.2.1. in the Common Procedure OSPAR 
97/15/1, Annex 24): 

 
The qualitative assessment parameters are as follows: 
a. the causative factors 
 the degree of nutrient enrichment 

• with regard to inorganic/organic nitrogen 
• with regard to inorganic/organic phosphorus 
• with regard to silicon 

 taking account of: 
• sources (differentiating between anthropogenic and natural sources) 
• increased/upward trends in concentration 
• elevated concentrations 
• increased N/P, N/Si, P/Si ratios 
• fluxes and nutrient cycles (including across boundary fluxes, recycling within 

environmental compartments and riverine, direct and atmospheric inputs) 
b.  the supporting environmental factors, including: 

• light availability (irradiance, turbidity, suspended load) 
• hydrodynamic conditions (stratification, flushing, retention time, upwelling, salinity, 

gradients, deposition) 
• climatic/weather conditions (wind, temperature) 
• zooplankton grazing (which may be influenced by other anthropogenic activities) 

c. the direct effects of nutrient enrichment 
i. phytoplankton; 

• increased biomass (e.g. chlorophyll a, organic carbon and cell numbers) 
• increased frequency and duration of blooms 
• increased annual primary production 
• shifts in species composition (e.g. from diatoms to flagellates, some of which are 

nuisance or toxic species) 
ii. macrophytes, including macroalgae; 

• increased biomass 
• shifts in species composition (from long-lived species to short-lived species, some of 

which are nuisance species) 
• reduced depth distribution 

iii. microphytobenthos; 
• increased biomass and primary production 

d. the indirect effects of nutrient enrichment 
i. organic carbon/organic matter; 

• increased dissolved/particulate organic carbon concentrations 
• occurrence of foam and/or slime 
• increased concentration of organic carbon in sediments (due to increased sedimentation 

rate) 
ii. oxygen; 
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• decreased concentrations and saturation percentage 
• increased frequency of low oxygen concentrations 
• increased consumption rate 
• occurrence of anoxic zones at the sediment surface (“black spots”) 

iii. zoobenthos and fish; 
• mortalities resulting from low oxygen concentrations 

iv. benthic community structure; 
• changes in abundance 
• changes in species composition 
• changes in biomass 

v. ecosystem structure; 
• structural changes 

e. other possible effects of nutrient enrichment 
i. algal toxins (still under investigation - the recent increase in toxic events may be linked 

to eutrophication) 
 
 



BANSAI- The Baltic and North Sea marine environmental modelling Assessment Initiative  

33 

Table A 1. The agreed Harmonised Assessment Criteria and their respective assessment levels of the 
Comprehensive Procedure 

Assessment parameters 
Category I Degree of Nutrient Enrichment  
 1 Riverine total N and total P inputs and direct discharges (RID) 
  Elevated inputs and/or increased trends  
  (compared with previous years) 
 2 Winter DIN- and/or DIP concentrations 
  Elevated level(s) (defined as concentration >50 % above salinity related and/or region 

specific background concentration) 
 3 Increased winter N/P ratio (Redfield N/P = 16)  
  Elevated cf. Redfield (>25) 
Category II Direct Effects of Nutrient Enrichment (during growi ng season) 
 1 Maximum and mean Chlorophyll a concentration  
  Elevated level (defined as concentration > 50 % above spatial (offshore) / historical 

background concentrations) 
 2 Region/area specific phytoplankton indicator species 
  Elevated levels (and increased duration) 
 3 Macrophytes including macroalgae (region specific) 
  Shift from long-lived to short-lived nuisance species (e.g. Ulva)  
Category III Indirect Effects of Nutrient Enrichment (during gro wing season) 
 1 Degree of oxygen deficiency 
  Decreased levels (< 2 mg/l: acute toxicity; 2 - 6 mg/l: deficiency) 
 2 Changes/kills in Zoobenthos and fish kills 
  Kills (in relation to oxygen deficiency and/or toxic algae) 

Long term changes in zoobenthos biomass and species composition 
 3 Organic Carbon/Organic Matter  

Elevated levels  (in relation to III.1) (relevant in sedimentation areas) 
Category IV Other Possible Effects of Nutrient Enrichment (during growing season) 
 1 Algal toxins (DSP/PSP mussel infection events) 
  Incidence (related to II.2) 
 
 

Table A 2. Integration of Categorised Assessment Parameters 

 Category I  
Degree of 
nutrient 
enrichment 

Category II  
Direct  
effects 

Category III and IV 
Indirect effects/ 
other possible effects 

Classification 

a +  + and/or + problem area 

b -  + and/or + problem area 

C + - - potential problem area 

D - - - non-problem area 

(+) = Increased trends, elevated levels, shifts or changes in the respective assessment parameters in 
Table 1 
(-) = Neither increased trends nor elevated levels nor shifts nor changes in the respective assessment 
parameters in Table 1 
Note:Categories I, II and/or III/IV are scored ‘+’ in cases where one or more of its 
respective assessment parameters is showing an increased trend, elevated level, shift or 
change.  




