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Three conclusions for today:

The flows of C in forests are complex:
big flows (fluxes) are rapid;
changes in pool sizes are slow.

Big changes in C accumulation occur in the trees, not so
much in the soils

The net C accumulation in forests is very important in
Sweden’s C budget, but not so large for Planet Earth




Temporal scales

Photosynthesis: RuBisCO
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. Fertilized Forest Wood NPP 14.8
* Temporal scales r ' ‘
The trees allocate about '# A

4 g C/m? to the soil daily

Mineral soil

surface

How much of that will
still be in the soil 1 year
later? Perhaps only 0.8 g
C/m? (20%)

Meanwhile, the soil loses S =500 Siele SRlRell forests
0.8 g C/m? from “older” develop from small net

soil C—so there’s no net differences between very
ool large flows of Cin and C Qut

Giardina et al. 2004



Carbon Absorbed and Released by the Forest
Over the Lifecycle

The principle of how a forestry ecosystem takes up and releases
‘ carbon. The area shaded in green indicates that the forest is
\\ Carbon Release taking up more carbon than it releases. The area shaded in

- orange indicates where the opposite is the caze.

Carbon Uptake

= F2lling

e Annual Growth
(Forest Cubic Metres)

Seedling Stage | Young Forest Dense Forest

THE SWEDISH
FOREST INDUSTRIES

Facts and Figures

2014

Source: SLU {The Swedish University of Agricultural Sciences)




How does the uptake and release of C change when we
clearcut and regrow this Eucalyptus forest?
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Harvest Replanting
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Harvest Replanting
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Harvest Replanting

Flux of C (umol m=2 sec?)

Months after Feb. 2008

: The replanted forest &
&‘ became a net sink for |
S C about 6 months

after planting
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Harvest Replanting than
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|
N

Scots pine in S. Finland

 Eddy flux studies are very well
suited to answer questions about
flows of C—but not

flows that are net
umulative

% results across years (c

errors, “gap filled data”) 24

Kolari et al. 2004




The right method for the
| time scale of the question:

How much energy did
this elephant expend
asure Cintake
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What was the elephant’s net change in mass for a
year? Daily input/output could be summed, but any
errors accumulate and give poor long-term estimate

January 1 December 31
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Development of the Swedish Standing
Stock of Timber

Million mPsk*
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Does the increased C stock of Swedish forests result
from low harvests — or from accelerating growth?

N fth o
S e §15O - Increase = 1.2% annually o o y
most — r2=0.91, P < 0.00C f
important \?_., 140 & y? Not Jnalyzed yet olf
facts about g 130 den. Latest Finnish
Swedish = S 2/3 silviculture, 1/3
-t = 120 HEQBUERS
orests: | o environment
growth is T 110 -y
increasing S 100 o . . |

: <
dramatically 1970 1980 1990 2000 2010

Year



Mean thickness
of the humus
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1980s

Avg =
8.9
cm

P =0.13, so we cannot be
very confident of any real
change in 20 yr

We can be
2000s very sure
Avg = thatany real

9.2 cmchange was

very small
(~0.05 m3 hatyr!of
wood equivalent)

5 10 15 20
O horizon thickness (cm)

25

raw, preliminary data provided by J Stendahl

National Forest Soils Inventory

Jres.



30 If there is a change,
ifsontheCWderOf
£ % <0.1 Mg ha yr, Of
N 50 the C content of 1
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B horizon %C

raw, preliminary data provided by J. Stendahl,
National Forest Soils Inventory



| At a time scale of decades,

! changes in tree biomass are far
greater than changes in soil C Overall change

O horizons
Upper mineral

1
—— Lower mineral

The crucial importance

budget hinges on
supporting tree growth,
not on soil C storage :

Nave et al. 2010



Globally, Gross Primary Productivity
(GPP) increases:
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Norway spruce in Austria

Decomposition +
root respiration

Root respiration >2X more
sensitive 1O temperature than Decomposition

decomposition
g —

-
o
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Soil temperature (°C)

7

T Schindlbacher et al., 2009



Emissions and Removals of Greenhouse Gases

from Land Use, Land Use Change and Forestry in Sweden
Million Tonnes of CO, -equivalants

20 Facts and Figures
2014
O
-20
-4 \.//"\
-60
2000 2002 2004 2006 2008 2010 2012 2014
B Forest Land e Cropland e Total Sum
e Grassland e Wetlands Minus = Carban Sink
Settlements I Harvested Wood Products E_,

Source: Swedish Environmental Protection Agency
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SOFTWOOD AND HARDWOOD TREE PRODUCTRITY AROUND THE WORLD
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A long list of forest Va|u‘es
(timber, wildlife, diversity,
water quality, blabar...)
Jre more important than C
for decisions made about

sweden’s forests
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