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Tripling of color since 1980 
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Structure 

1. Does catchment size matter for 
trends? 

2. Are trends in DOC levelling off? 
3. What are current drivers of DOC? 
4. Future levels of DOC 
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DOC trends in Nordic countries 

• 1990 to 2012 
• From headwaters 

to large river 
basins 
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DOC trends uniform across 
catchment size 
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DOC increases everywhere 

• Headwaters, lakes, large rivers 
• Regional rather than local 

(management, catchment 
disturbance) causes increases in DOC 

• All drivers (climate, deposition) 
promote browning?  
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Significant browning of boreal 
headwaters observed for 1990-2004 

 

Monteith et al. 2007, Nature 
Irish NOM 2016 - 

heleen.de.wit@niva.no 



Trends 1990-2012 
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Drivers of DOC 

• Decline in sulfate deposition (from 
air pollution policy) remains a strong 
driver also after 2000 

• Seasalt deposition (from storms) 
seems not a strong driver of DOC 
trends after 2000 
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Rainfall as driver of DOC 
• Strong gradients of 

precipitation in 
Fennoscandia 

• Group sites 
according to 
‘wetness’ 
– Oceanic to ‘dry’ 

• Study interannual 
variation in DOC 
and precipitation 
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Summarizing 
• Browning of surface waters continues 

– From small to large water bodies and 
catchments 

– During 1990-2004 mostly because of reduced 
sulfur deposition 

– Regional and temporal variation in browning 
could be related to seasalt deposition 
(storminess) and precipitation (trends and 
interannual variation) 

• Climate warming so far too limited to 
detect clear effects 
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Future water color 
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