
Mitigating freshwaterecosystembrowningcallsfor a 
systemicchange in peatlandforestry
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Several mechanisms behind browning

ǒBrowningof surfacewatersmainlyresultsfrom increased
concentrationsof organiccarbon(OC) and iron

ÅNo single mechanimscanexplainbrowning

ǒClimatechange

ÅIncreasingtemperature, changesin precipitationand 
runoff, durationof frost-freeperiods

ǒDecreasedsulfur deposition

ÅIncreased leachingof OC from the soil

ÅImpact of deposition on OC leaching decreasing, while 

climate change increasing

ǒChangesin landusehavegainedincreasingattention

ÅDrainage, afforestration, coniferdominance

ǒOC productionin peatlanddominatedcatchments
sensitiveto climatechange

ÅSysteemiHiili-project: canwe mitigatesurfacewater
browningin peatlandforestry? 2
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Boreal and temperate regions characterized by
peatlands

ǒMiresaccumulatebiomassin termsof peatand are
significant, naturalsourcesof OC to surfacewaters

Å10 Mha of peatlandsdrainedfor forestry in 
Fennoscandiaand Russiawith nealyhalf of them in 
Finland

ÅInitial ditchinghasceased, ditch network
maintenance(DNM) predominantsince1990s

ǒFirst-time ditchinggenerallydecreases the water table 
depth (WTD), and results in flashier runoff

ÅEffectsof DNM on WTD and runoff lower

ǒImpacts of drainage operations on discharge OC 
ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŀƳōƛƎǳƻǳǎΣ ŀǘ ǘƛƳŜǎ ŜǾŜƴ έǇƻǎƛǘƛǾŜέ

...HOWEVER 3
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Drainage for forestry promotes excess leaching of OC 
to surface waters
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ǒDrainage has increased peat decomposition and soil microbial activity with implicationsfor OC, Fe
and CO2 release 

ÅPeatdecompositioncontinues, possiblelegacyeffect for loading

ǒDrainagehasmultiplied the sizeof the streamnetwork

ÅRoutesfor OC export, diminishedretention time in the receivinglakes

ÅDensityof artificial ditchesin the catchmentwell explainwater color in aquaticecosystems

ǒAt the sametime, all water protectionstructuresinefficientor at bestambiguousin retainingOC
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Forest biomass , dominant tree

cover and even -aged

management also matter
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ǒWhile increased forest biomass accumulates OC, it also 
ÅIncreases evapotranspiration and peat oxidation
ÅIncreases litter input and OC accumulation into the 

soil
ÅIncreases the share of labile OC thus driving 

browning
ǒConifer abundance correlates with OC export, and with 

lake OC and Fe concentrations 
ǒEven-agedmanagement, i.e., clear-cutting of peatland

forestsincreasesOC loadingby
ÅDecreasingWTD, 
ÅIncreasingsurfacesoil temperature
ÅIncreasingrunoff
ǒSitepreparationand loggingresiduesfurther amplify

the impacts
ǒBecauseof decreasedWTD, alsoDNM often needed

Ą VICIOUS CIRCLE!


