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Bioavailability of Organic Contaminants in a Changing Climate 

Abstract 

The effects of predicted future climate change was investigated with special emphasis on 

the association of organic contaminants with dissolved organic carbon (DOC) in the Baltic Sea. 

An automated method was developed for the measurements of DOC-water distribution 

constants at realistic DOC concentrations in brackish water. The method proved to be valid for 30 

organic contaminants with different structural elements in the 5 – 100 mg carbon/L DOC 

concentration range. There were limitations of this method. Firstly, its applicability is limited 

towards contaminants with lower affinity to DOC. Secondly, at higher (>100 mg carbon/L) DOC 

concentrations the sorption of contaminants was underestimated.  

Afterwards, water samples were collected from 15 points within the Baltic Sea in a north-

south gradient to examine the spatial differences in DOC characteristics and sorption properties. 

The DOC samples were analyzed using proton nuclear magnetic resonance and ultraviolet 

spectroscopy. Results from both techniques indicated that the aromatic nature of the DOC pool 

increased towards the northern Baltic Sea. This was expected as the freshwater inflow has high 

significance in controlling the hydrographic conditions in the Bothnian Bay. Sorption of organic 

contaminants was subsequently measured in the same samples. The results showed decreased 

sorption from north to south for hydrophobic contaminants such as chlorinated benzenes but for 

contaminants like tributyl-phosphate no spatial tendencies were observed. The data generated 

was used to determine molecular descriptors of DOC using linear free energy relationships. The 

results indicated a higher significance of hydrogen bond donor/acceptor functional groups of the 

DOC in the south. 

Changes in contaminant distribution were simulated in model pelagic ecosystems at 

possible endpoints predicted by future climate change scenarios. Separate and combined effects 

of temperature and DOC were studied in mesocosms. The results indicated interesting 

tendencies. Increased temperature resulted in increased losses in the amounts of organic 

contaminants. Increased DOC levels promoted sedimentation and sorption of contaminants to 

particulate matter and biota. Higher amounts of contaminants were retained. The combined effects 

of the two factors led to and overall decrease in dissolved amounts. Higher losses or increased 

sedimentation and sorption to particles were also observed depending on contaminant properties. 
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