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Peatlands!and!C!

Net!Ecosystem!Carbon!Balance!(NECB):!K22!to!K70!g!C!mK2!yrK1!!

(Roulet!et!al.,!2007!K!GCB;!Nilsson!et!al.,!2008!K!GCB;!Dinsmore!et!al.,!2010!K!GCB;!Koehler!et!al.,!2011!K!
GCB;!Olefeldt!et!al.,!2012!K!GRL)!!

Modified!from!Limpens!et!al.,!2008!K!Biogeosciences-
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Peatland!pools!and!C!fluxes!

Annual!C!release!from!pools:!23!to!419!g!C!mK2!yrK1!

(Waddington!and!Roulet,!2000;!Repo!et!al.,!2007;!McEnroe!et!al.,!2009,!

Trudeau!et!al.,!2014,!Pelle(er!et!al.,!2014)!

NECB:!K22!to!K70!g!C!mK2!yrK1!(Roulet!et!al.,!2007!K!GCB;!Nilsson!et!
al.,!2008!K!GCB;!Dinsmore!et!al.,!2010!K!GCB;!Koehler!et!al.,!2011!K!GCB;!
Olefeldt!et!al.,!2012!K!GRL)!!



Peatlands!and!pools!
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Net!ecosystem!CO
2
!exchange!in!

peatlands!
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Roulet!et!al.!(2008!–!GCB)!!
Kaamanen!fen,!Finland!

Heikkinen!et!al.!(2002!–!Polar-Research)!!
Aurela!et!al.!(2002!–!GRL)!!
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Research!objec(ves!

!

!

1.  Assess!the!CO
2
!sink!capacity!of!a!peatland!with!

pools;!

2.  Iden(fy!the!pool’s!CO
2
!flux!signal!from!the!

ecosystem!level!measurements.!



400m!

Dominant(vegeta,on(in(the(studied(sector:(
Chamaedaphne-calyculata,-Picea-mariana,-Kalmia-angus<folia,-Rubus-
Chamaemorus,-Rhododendron-groenlandicum,-Sphagnum-spp.!



annual-pool-CO2-and-CH4-loss-to-the-atmosphere-

Pelle(er!et-al.,!(2014-–!JGR-E-Biogeosciences)!

April!23! April!24! April!25!

April!26! April!27! April!28!

•  Annual!C!release!from!pools!:!103!g!C!mK2!

•  Spring!melt!release!significance!over!annual!

•  15%!of!CO
2!

•  20%!of!CH
4!
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Pelle(er!et-al.,!(2015-–!ERL)!

Objec<ve-#1:-assess-the-CO2-sink-capacity-of-a-peatland-with-pools-
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this-study-

Pelle(er-et-al.,!(2015!–!ERL)!

Sources:!Frolking-et-al.,!1998;!Humphreys-et-al.,!2006;!Lindroth-et-al.,!2007;!!
Sonnentag-et-al.,!2010;!Olefeldt-et-al.,!2012;!Silvie!Harder!–!personal-communica<on)!

Objec<ve-#1:-assess-the-CO2-sink-capacity-of-a-peatland-with-pools-



Objec<ve-#2:-Iden<fy-pools-CO2-flux-from-ecosystem-level-measurements-
-

Modified!from!Chávez-et-al.,!(2009-–!Irriga(on!Science)!



Fraction Amax α R10 r2 n

<10% -7.4a (-7.7, -7.1) -0.020a (-0.022, -0.018) 0.97a (0.88, 1.04) 0.73 1683
10 to 20% -6.8a (-7.2, -6.4) -0.016a (-0.018, -0.014) 1.04a (0.98, 1.10) 0.77 1016

>20% -5.6b (-6.1, -5.1) -0.016a (-0.019, -0.012) 0.73b (0.61, 0.85) 0.65 524
Pools
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Pelle(er!et-al.,!(2015!–!Biogeochemistry)!

Objec<ve-#2:-Iden<fy-pools-CO2-flux-from-ecosystem-level-measurements-
-



Summary!

•  Peatland!open!water!pools!are!significant!sources!of!
C!to!the!atmosphere;!

•  Pools!CO
2
!release!has!a!measurable!impact!on!

ecosystem!level!CO
2
!exchange;!!!

•  Peatland!with!pools!can!be!sink!for!CO
2
!despite!

significant!C!release!from!the!pools;!



Thank!you!


