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Several mechanisms behind browning

0 Browningof surfacewatersmainlyresultsfrom increased
concentrationsof organiccarbon(OC) andron

A No singlemechanimszanexplainbrowning
0 Climatechange

A Increasingemperature changesn precipitationand
runoff, duration of frost-free periods

0 Decreasedulfur deposition
A Increasedeachingof OCfrom the soil

A Impact of deposition on OC leaching decreasing, whil
climate change increasing

0 Changesn land usehavegainedincreasingattention
A Drainageafforestration coniferdominance
0 OCproductionin peatlanddominatedcatchments
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Boreal and temperate regions characterized by
peatlands

0 Miresaccumulateébiomassn termsof peatandare
significant natural sourcesof OC tasurfacewaters

A 10 Mha of peatlandsdrainedfor forestry in
Fennoscandiand Russiawith nealyhalf of themin
Finland

A Initial ditchinghasceased ditch network
maintenance(DNM)predominantsincel990s

0 Firsttime ditchinggenerallydecreases the water table
depth (WTD), and results in flashier runoff

A Effectsof DNM on WTD andunoff lower

0 Impacts of drainage operations on discharge OC ‘ :
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Drainage for forestry promotes excess leaching of OC
to surface waters

0 Drainage has increased peat decomposition and soil microbial aatititymplicationsfor OC Fe
and CQrelease

A Peatdecompositioncontinues possiblelegacyeffect for loading
0 Drainagehasmultiplied the sizeof the streamnetwork

A Routesfor OCexport, diminishedretention time in the receivinglakes

A Densityof artificial ditchesin the catchmentwell explainwater colorin aquaticecosystems
0 Atthe sametime, all water protection structuresinefficientor at bestambiguousn retainingOC
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Forest biomass , dominant tree
cover and even -aged
management also matter

0 While increased forest biomass accumulates OC, it also
A Increases evapotranspiration and peat oxidation
A Increases litter input and OC accumulation into the
soil
A Increases the share of labile OC thus driving
browning

Conifer abundance correlates with OC export, and with
lake OC and Fe concentrations

Everagedmanagement, i.e clearcutting of peatland
forestsincreasesDCloadingby

A DecreasingVTD,
A Increasingurfacesoil temperature
A Increasingunoff

0 Sitepreparationandloggingresiduesfurther amplify
the impacts

0 Becausef decreasedNTD,alsoDNMoften needed
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A VICIOUS CIRCLE!



