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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 Latvian case study on the shallow water oxygen indicator. 

Action requested 
The Meeting is invited to take note of the information in this document and discuss the proposal 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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Shallow water oxygen indicator: short overview of Latvian case study 
  

Study setup 

For this study 472 CTD profiles taken in summer season from 2006 till 2018 in the Gulf of Riga (Figure 1) were 
selected. The profiles were used to calculate depth of the surface layer (layer above thermocline). Change in 
water density (density increase in 0.5 m step by at least 0.05 kg/m3) was used to define surface layer for each 
year.  

 

Figure 1.  Distribution of CTD profiles in the Gulf of Riga.  

 

Results 

The depth of calculated surface layer (on station-by-station base) varied widely from 2 to 26 m and as shown 
in example (Figure 2) is spatially rather heterogenous. The average oxygen concentration in surface layer 
during the study period varied from 5 mg/l (in 2013) to 10 mg/l (in 2006). The overall average concentration 
of oxygen was 8.48 mg/l that is only slightly lower that saturation concentration (8.89 mg/l under average 
temperature 19.6 ˚C and average salinity 5.23 PSU). 

Consequently, it was concluded that the oxygen concentration (or oxygen deficit), although valuable 
parameter is not suitable indicator to characterize environmental quality status at shallow coastal stations 
since measured values would always be close to saturation levels. 
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Figure 2. Calculated surface layer depth distribution in the Gulf of Riga, August 2018. 

Quite often it is not possible to identify surface layer in coastal stations at all since these stations are usually 
located in coastal areas that are not deeper than 12 m. Therefore, for the purpose of this study coastal 
stations were deemed unsuitable for calculation of oxygen deficit in water layer below thermocline. So, 
further data analysis was concentrated on stations that are located in depth zone exceeding 20 m. 

 

Figure 3. Oxygen deficit in the water layer below thermocline in August 2018 (left) and September 2018 
(right). 

The oxygen deficit in the Gulf of Riga exhibits seasonal character. As can be seen from Figure 3, the oxygen 
deficit is more pronounced in September than in August. On average (whole study period) oxygen deficit in 
August was 7.4 mg/l while in September 8.4 mg/l.  

The monitoring stations, however, are not regularly surveyed in September. Therefore, the need to set two 
boundaries – one for September and another for August has been acknowledged. Nationally we have set 
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expert opinion-based boundaries of oxygen deficit, 6.2 mg/l in August and 7.2 mg/l in September, for water 
layer below thermocline. 
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