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Background 
 
The task of ICES is to implement the HELCOM Core indicator "Oxygen debt" related SAS scripts developed in 
the TARGREV project to be transferred to R language and implemented at ICES Data center to enable 
calculation of indicator data product from the data reported to COMBINE database and to be included in the 
Eutrophication assessment workspace dataview. 
 
Task 1: Implementation the HELCOM Core indicator "Oxygen debt" related SAS scripts developed in the 
TARGREV project to be transferred to R language 

Deliverable 1: Documented R script for calculation of Oxygen debt indicator 

Task 2: Calculation of Oxygen debt spatial data product based on the developed R script (Task 1) and including 
the data product to indicator view of the existing Eutrophication assessment workspace dataview. 

Deliverable 2: Calculated data product for Oxygen debt indicator from 2011-2015 COMBINE data made 
available to Eutrophication assessment workspace. 
 
Action required 

The meeting is invited to take note of the progress of oxygen debt algorithm development.  
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Current progress 
The following elements of the algorithm have been identified from the supplied SAS code and the 
documentation in the BSEP133 report. 

1. Data cleaning and the derivation of auxiliary information (e.g. type and quality of data, water 
density, oxygen saturation) 

2. Salinity profile estimation separately by “station” 
3. Oxygen debt profile estimation by “station” 
4. Spatial and temporal modeling of salinity and oxygen profiles conditional on model estimates 
5. Isolation of “station” effect after removal of spatial and temporal effects 
6. Calculation of volume of hypoxia and total oxygen debt by assessment unit 

Detailed algorithms have been described for 1-5, and code has been written and the method applied to all 
assessment units, however only one assessment unit has been looked at in detail.  It remains for the details 
of element 6 to be clarified and implemented.   

Figure 1 shows estimated salinity curves for 30 “stations” in the Bothnian Bay assessment unit.  Two of 
these fits are poorly estimated - identifiable by inspection of the standard error of the estimate of the 
lower change-point (red dots). Profiles that have estimates with very large standard errors for the lower 
change-point are removed from further analysis.  Features of the profiles (surface salinity, halocline depth, 
halocline gradient, etc.) are then modelled spatially, and Figure 2 shows a preliminary estimate of the 
spatial variation in surface salinity. 

 

Fig 1. Preliminary salinity profile estimates for stations in the Bothnian Bay assessment unit.  The open 
circles are the observed salinity measurements, the black line shows the estimated salinity profile, and the 
red dots the implied change-points defining the start and end of the halocline. 



IN-EUTROPHICATION 4-2016, 6-1 
 

 

Page 3 of 3 
 

 

Fig 2. Preliminary estimate of the spatial variation in surface salinity (yellow – high, red – low).  The surface 
is plotted on a latitude-longitude scale. 
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