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Background 

 
IN-Eutrophication 18-2020 considered the need to discuss further development of the shallow water 
oxygen indicator to speed up the indicator development work to be presented in autumn 2021 for State & 
Conservation. As a result, the Meeting agreed that an intersessional workshop for Contracting Parties 
working on the oxygen indicator will be organized and invited the Contracting Parties wishing to contribute 
to the workshop and indicator development to send any material on previous work on the shallow-water 
oxygen indicator. 

This document presents an overview of the Swedish method for oxygen indicators in coastal waters used for 
the Water Framework Directive. 

Action requested 
The Meeting is invited to consider the Swedish indicator for coastal waters and discuss the proposal 
together with other national assessment concepts. 

 

 



Oxygen indicator in Swedish coastal
waters (WFD)

Lena Viktorsson (re-worked from presentation by Karin Wesslander at IN-EUTRO meeting 2018-09-
24)



Different oxygen indicator depending on
water exchange and stratification

 The concentration of oxygen near the bottom is a good indicator of
eutrophication in most coastal waterbodies.

 In areas that are naturally sensitive to low oxygen concentration due to limited
water exchange and stratification Sweden instead use the area affected by 
oxygen deficiency as an indicator. In the open sea example could be Baltic Sea 
deep basins and Kattegat shallow areas. 



Determine which method to use
 Determine the station mean based on the lower quartile of the observed oxygen 

concentration in the bottom water from monthly measurements for a three year 
period (January-December). 

 Is this mean value < 3.5 ml/l?

 If no status is always set to High
 If yes continue to determine if the oxygen deficiency is 

 Seasonal, Perennial or permanent

 Seasonal means we use bottom water oxygen concentration to determine status
 Perennial or permanent means we use fraction of bottom are with oxygen 

deficiency to determine status



Affected and un-affected period

Un-affected Affected

Example from station BY5 Bornholm deep, Swedish monitoring data. 
Figure to the left shows data from 2020, to the right shows data from 1985-2020.



Definition of oxygen deficiency type
 Determine the mean value of the lowest quartile of bottom water oxygen 

concentrations in the period un-affected period, January-May from at least
5 years.

 If this values is > 3.5 ml/l the oxygen deficiency is seasonal

 If this values is < 3.5 ml/l the oxygen deficiency is perennial or 
permanent.
 Perennial if water residence time is < 1 year
 Permanent if water residence time is > 1 year

Un-affected Affected



Determination of status

Seasonal
 Use the mean value of the 

lowest quartile of bottom oxygen 
in to determine status. 

 Here we use data from January-
December to determine status.

Perennial or permanent
 Use share of total bottom are 

with oxygen concentration < 3.5 
ml/l to determine status.

 Boundaries for G/M are set for 
each waterbody from historical 
data in the un-affected period 
January-May.

 Status is determined from data 
in the affected period June-
December

3.5 ml/l



Data need
 Oxygen profiles (monthly) to determine type of deficiency. Models could be used

for this.
 Residence time of bottom water.
 Hypsography for the water body.
 To determine status monthly oxygen profiles from the affected period is required.
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