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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 the indicator fact sheet describing the status of Estonian shallow water oxygen 
indicator. 

Action requested 
The Meeting is invited to take note of the information in this document and discuss the approach together 
with other national assessment concepts to combine different aspects and improve the oxygen indicator 
assessment in shallow areas on regional level for application in HOLAS III. The Meeting is invited to consider 
the recommended developments and to agree on further steps.  
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Status of Estonian shallow water oxygen indicator 
  

D5C5.2. Shallow water near-bottom oxygen conditions 

1. Indicator name 

 

2. Indicator code 

 

3. Authors 

 

4. Legislation 

 

5. Indicator purpose 

 

6. Indicator description 

 

Shallow water near-bottom oxygen conditions 

BALEED5C5.2 

Stella-Theresa Stoicescu, Inga Lips, Urmas Lips 

BSAP, EU directives – MSFD, WFD 

To assess the indirect effect of eutrophication to the marine environment. 

This indicator describes the indirect effects of eutrophication using oxygen conditions in shallow seas. 
Shallow seas are defined here as areas with no permanent halocline. Indicator describes oxygen 
conditions in the near-bottom layer, where the content of oxygen is affected by the decomposition of 
organic material. Enhanced nutrient inputs (diffuse and point inputs from mainland; inputs from the 
atmosphere) increase biological production and the amount of organic material, which upon 
sedimentation uses oxygen in the deeper layer for decomposition and can  cause hypoxic or even 
anoxic conditions. When oxygen in the bottom layer near the anoxic (hypoxic) levels, phosphorus will 
be released from the bottom sediments, which being in the nutrient cycle again, will be available for 
the biological production, for example as a resource for N2 fixating cyanobacteria. 

There is no uniformly developed indicator at this moment. In many Baltic Sea countries different 
versions are being used/developed for describing/assessing the near-bottom layer oxygen conditions. 
Most of the indicators are focused on the near-bottom oxygen concentrations measured during the 
productive period.   
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7. Assessment areal unit 

 

8. GES component 

 

9. Environmental targets 

 

10. Theme 

 

11. Other habitats 

 

12. Link between indicator and pressure 

 

13. Assessment element 

 

14. Element code 

 

Status can be assessed in the coastal areas and open sea areas according to the HELCOM division. 

GES descriptor 5 (eutrophication); criteria D5C5 (Concentration of dissolved oxygen) 

Qualitative target: Nutrient concentrations in the sea water do not cause remarkable deviations from 
natural distribution of species or negative changes in the bottom layer oxygen regime. 

Quantitative target:  Achieve GES on at least 80% of Estonian marine areas based on indicators 
describing indirect effects of eutrophication by 2028. 

Seabed habitats 

Water column habitats 

Indicator describes the amount of oxygen used to decompose organic material sedimented from the 
euphotic layer. The amount of organic material is dependent on the nutrient concentrations which in 
turn are dependent on inputs from the mainland and atmosphere (for phosphorus sediments are also 
an important input source). 

Oxygen. 
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15. Parameters used in the indicator 

 

16. Indicator confidence 

 

17. Method for finding the indicator value 

 

18. Indicator assessment unit 

 

19. Method to define reference conditions 

 

20. Method defining the GES threshold 

 

CONC-W Concentration in water 

Method to determine the indicator confidence is under development. Indicator confidence can be 
determined based on high resolution data. Profiler data can be utilized to determine the standard 
error of the seasonal minimum oxygen values, which gives us the assessment confidence bounds. The 
main criterion regarding the confidence is temporal resolution of data points. 

Method for finding the indicator value is under development. For the status assessment, yearly 
minimum values from a monitoring station (gathered from May/June to October/November) within 
the assessment period, e.g. 5-6 years, should be pooled and the median value calculated. If even one 
of the stations median value is below the GES threshold then GES is not achieved. 

mg/l 

Not defined, but the assumption is that the oxygen level does not fall below the threshold (preliminary 
threshold is 4 mg l-1) in natural conditions. 

Indicator GES threshold should be based on bottom species and the oxygen concentrations required 
for their healthy life cycle. 
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21. GES value/ Hea keskkonnaseisundi taseme väärtus 

 

22. Source of the GES threshold 

 

23. Indicator value for Estonian marine areas 

 

24. Figures and supporting material 

 

A preliminary GES threshold for the near-bottom layer of seasonally stratified coastal areas is 
proposed as 4 mg l-1. Assessment data should be gathered in the summer-autumn period, and the 
indicator value should be the median of the measured yearly minimum values. 

For the coastal waters, the following criteria (boundaries) could be used: 

 >6 mg l-1 – high,  
 4–6 mg l-1 – good,  
 2–4 mg l-1 – moderate,  
 <2 mg l-1 – bad.  
 

The proposed GES value is proposed, considering the following: 

- Hypoxic conditions in the Baltic Sea can be developed naturally and the bottom fauna is 
adapted to low oxygen conditions; 

-  Because hypoxia develops over a period of time then the sensitive and mobile species groups 
(fish, shellfish) can migrate; 

- Measurements are done approximately 1 m from the seabed; 
- According to Vaquer-Sunyer & Duarte (2008), the oxygen concentration in seasonally 

stratified sea areas should remain above 4 mg l-1. 

However, GES threshold could be different for different sea areas depending on the benthic species 
and the oxygen concentrations required for their healthy life cycle. 

Indicator has not used for the official assessments yet. The results based on data from 2014-2018 are 
given below: 

Assessment area Station minimum of median 
values of yearly minima 

Result 

Gulf of Finland (areas without 
the halocline, e.g. off-shore 
areas of Narva Bay) 

5.2 mg l-1 GES 

Northern Baltic Proper (areas 
without the halocline) 

5.2 mg l-1 GES 

Gulf of Riga (off-shore area) 2.4 mg l-1 Non-GES 
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25. Indicator reference 

 

26. References 
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