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Key factors determining DOM and colour in boreal forest lakes
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Proposed drivers for increased dissolved organic matter (DOM) and colour in several boreal lakes include changes
in temperature, runoff, atmospheric deposition chemistry and land use. Large annual and regional variations
in DOM concentration and reactivity, however, suggest a complex interplay among different processes that is
not fully understood. A long term study (1983-2011), in a pristine forest lake area, SE Norway reveals that
enhanced values of dissolved organic carbon (DOC) and colour to a large extent can be explained by reduction in
sulphate deposition and enhanced precipitation. However, even though the lakes are subject to similar precipitation
chemistry and weather conditions, still there are large annual and spatial variations in DOC and colour within
the studied area (app. 150 km2). Hence, the response factors for the different lakes vary. Mean values for DOC
and colour for the individual lakes (n=24) during the whole study period ranged between 2-15 mg C L-1 and
3-120 mg Pt L-1, respectively. For periods with annual extremes in flow, the concentrations got much higher,
where lakes with intermediate to high DOC levels responded more quickly to external changes compared to more
clear water lake. Landscape elements such as catchment to lake surface area, elevation and water retention time
explained a large part of the vulnerability for long term and short term changes in DOC and colour. Total element
concentration of Al, N, P and Si were generally positively related to DOC, reflecting the terrestrial origin of DOM
and its ability to carry associated elements.
Even though there was a strong positive correlation between DOC and colour, the ratio between colour and DOC
varied for different flow periods, where DOM generally got more coloured during high flow periods. There is also
a general increase in the colour to DOC ratio with increased DOC values of the lakes, implying that spectroscopic
characteristics of DOM is indicative of flow pattern and the link between the terrestrial and aquatic environment.

