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carbon dynamics of intensively managed forest

along a full rotation: a juvenile versus adult stage approach
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1. Introduction

-Almost all- European forests are transformed by ma em‘ent'[il With, varying

forests to global carbon '-"}ﬂ" [2] is welI recogmzed that
northern forests contain large amounts of carbon (C) both biomass and sotls and
_these reservoirs may be more vulnerable to future clrmate changes [1]:

= Managed forests present mosaic of ¢
- through natural (drought, storm...

— thinning, understorey control, harvest, sh rter rotation...), whrch influence forest
growth and the concomrtan nergy, water and carbon exchanges {3,456 X

theselmpacts s
-Accurate ac untlngofth

= carbon and how thelr'resp cuve effects mlght be factore out

| Object]ve: For dlsentangllng these lmpocts,;we have collected a long terrn:

hourly latent, sensible heat and CO, fluxes from a managed pine forest and we |

analysed ‘the effect of management operatlons, tree age and climate usmg these
data:
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7. Discussion

= Anthropogenic disturbances are more likely to affect young’stan'ds and its carbon
balance, especially during site preparation. Over 8 years, the young stand released
2 whereas the adult one fi fixed 2658 gC m2 = :
Meanwhile, for the young stage, the total carbon stocks in the biomass and in the sorl
decreased | by 880 gCm due to frequent soil drsturbance derstorey control and
early thinnmg For the adult stage, carbon sequestratron was constant, -

_=Atthe mature stage, the ecosystem remains a consistent carbon sink mdependent'off
silvicultural operation (thinning). It seems more sensitive to climate as observed n -
2002, 2005 and 2006 characterized by severe soil droughts

= QOur data. suggest that management mtensri‘cation would have a negatlve umpact on
~ site carbon sequestration. . . :
» Our data on carbon ~exchanges suggest the mportance of dynam cally: includlng‘

: dlsturbances linked to forest management in modeling approaches (cf. poster n®
- B51B0492), especially in the early stage of tree growth for a reli
the carbon budget

| Eddy flux measurements,
i Biomass measurements,
Soil measurements,
| Meteorological measurements

JM% ik

i3 S|Iv1cultural operatrons , 4. Age effects .- -
Bilos Bray 2 G o - % 5 . i
e 10 Recolstm) Figure 2. Evolution of | ' Figure 3, Evolution of Bilos B’_fV 10| RecoleCm?) -
8 : the carbon fluxes fora | | the carbon.fluxes for o o —NEEfCm) =
. characteristic. | characteristic 4 8 =
0 L - 0 - g PR i
TN, 2 ~ meteorological year, in . | meteorological year, in ° R — o
: w 5 MWME the young stand (blue | ' the young stand (blue 4 5
= lines): and. in_ the adult lines) and in the adult )
; DU Bl O L GPP(gCm?) one (red lines) - one (redlines) - bt e G e
= 15 = : E z = 15
01/01/04 01/05/04 oyjosjos 01/01/05 - o1/oyos o1/05/o8 o1/os/os ot/o1/o8
{= plowing and sowing operations increase the - = .
‘heterotrophlc respiration through- massive inputs e = -
of dead plant material; dead wood, organic L ) . = Under characterlstlc meteorological
‘humus layers and ground: vegetation S the l~——— She preparation | 0-6yearsold ] conditions, the magnitude of the carbon fluxes /;
‘activation of the mineralization of soil organlc' ) il i increased with stand age. Annual GPP reached
matter Deen lowing and SUWING, Lot s, LN - 2087 gC m? against 881 g€ m? for the young
Bilos Deep plowing .

{® The succession of snlvccultural operatrons during
ithe site preparation made the ecosystem a net
icarbon source: 10 years after clearcutting, the

£ 5 % 2 = clearcut
Icumulative balance is still positive, but 2 years

+ining |  stand, and the onset of the growing season is
1 - are explained by the difference in sorl available:

earlier in the adult stand. These observations
| _ water, stand LA|‘be|ng slmrlar for the two sites -

lafter the sowlng, the site rapldly becomes a sink
1of €O,
‘= The impact of thmmng and vegetatron removal
E(weedmg) at the age of 5 years old brought the

ibalance to almost neutral (2009). ]
‘%n the adult stage, no significant impact of

\

| windstorm
thinning: -20%

Le Bray

T (35m2m?).

[ ®We noticed' a hlgher exposure to soil
drought in the young stand due to incomplete -

- soil exploration by roots and thus lower soil

| | water extractable. |

£x Understorey from the young stand rs more

clearcut

isilvicultural — operation:  strong carbon -

~ sensitive to soil drought [6]

R

Isequestration sensitiveto climate

01/2000 01/2001 01/2002 m/moa 01/2004 01/2005 01/2006 01/2007 01/2008 01/2009 01/2010 01/2011

St e AN i [ s 5w o ) oy o] s |
175' - = Chmate effects Figure 1. Cumulative net ecosystem exchange calculated over an 8-year period in
B3 e the young stand (blue lines) and in the adult one (red lines)

NEE(gCm?)

Bra v0ur data show that the management |

Bilos

T Reco (gm?) operatlons masked the impact of soil Guvenle) -
'~~water defrcnt at the juvenlle stage = : S = =
7 ~ CarbonstodksgCm?) 2000 2010 Cstock
- fati
% |n both stands, a drastlc decrease i - el
01 'GPP_ occurred during the summer dry: Abovegroundbiomass 145592 2170266 +715
= year 2005 compared to the characterrstrc 3 ‘ = - Belowgrolndbiomass ~ 13 %15 S o
- year 2008. 2 Table 1. Carbon stocks i ed in the
14 GPP (gCm) ®In the adult stand, the drop in GPP biomass add soil compartments for S Organicsoill 2875206 21275 -2585
s - Dryyear 2005 _occurred as SWC reached the wilting |  Several periods in the two stands -
14 Bilos — Standardyear _point (Bray, Figure,4 orange lines). | o . Mineralsoil 98811093 121871010 - +2305
Reco (eCm) 2008 =in the young in | 4 o
. stand, carbon fluxes in 5
4 e 2. Z 2 : Total (g€ m* 16056 + 1123 6
7 2005 are mostly explained by the effect | B Ll il im‘ @
SARSAN ~of the previous ploughing: ecosystem - Carbon balance Is consistent betwean stocks and fiuxes
0 s \\«N"\' respiration dominates and GPP. remalned = > . = = % = Soe o
W\’\\-/\\/ low. most part of the year. ] o Carbonstocks(gCm?) 2003 [7) 2004 (8] 2009 [9]
L4 o - = Therefore, the site is a carbon source all B B"?V - Oganicsol  1410%308  3083%175 -
PP (gCm?y) ] MeeGcm?) | along the 2005 year, : | (mature) &
14 4 VoA | B o rarol o o &
oL oy oo oujio A w" W Fi gure 4. Evolutmn of the carbon fluxes for a . | Mrelsole S I0N0S0L B0
3 charactenstlcmeteorologlcal year (Green lines) | = 5 % |
dd/mm 6 and a dry year (Orange lines), on both sites, 1 Ll lintp el L |
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Flux data oollected atthe young and adult pine sites were also obtained- from D. Gamgou, M. Irvine, J. Ogée, S. Delzon. -



