ldeas for Automated Forest
Monitoring project



Many potential things to measure
Light for photosynthesis

Water and nutrients for growth

Soil processes

Temperature patterns

CO, fluxes (sink or source)

Presence of animals (birds, bats, bears)

Photosynthesis

Respiration
ey et
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Forests store carbon!
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Carbon stock

d.

Even-age production forest
(Clear-cut system)

Carbon stock

Time

b.

Unven-age selection forest
(Continuous-cover system)

Time

When forests (trees) are harvested, the carbon store of course decrease
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End use matters! dffﬁi]f“f'jl'ﬂlff.’émn



Substitution!

Atmosferic carbon (COz) >

€0y

cniissions

COy

absorpion

= J
Woadfuels ¢ -“'!ﬁ:' 1] | D

Carbon sequestration ?

Carbon substitution ?

Both!!

Not just energy! E.g. building material, substituting concrete, cement with wood!



Carbon balance in forests

CO; sourcas

Above-ground

binmiss Carbon stocks

o Above-ground Homass

Autatraphic syninesis - stermwood
R;“--"P'“-""'—' - branchwood
beark
- foliage
- seeds

# Below-pground biomass

- coarse roots
P NEP
(NEF) - fine roots
Dhsturbancea stumps
e Litter

Heterotrophic  Root
respiration respiration
R n

& Coarse woody defbris
o Sail arganic carbon

Dizsolved & Particulate e

Organic Carbon + R ./,éﬂll Organic
(DOC & POC) Carbon (S0C)

o

Substitution yes, but what happens in the forest?
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Clear-cuts are atmospheric carbon sources for X number of years
Litter decomposition + increased soil respiration







Net Primary Production (NPP)

Heterotrophic 75
Respiration
55
Timber Removed from
M Forest
Biomass C stock Fellings 12
810 (+6) >
Litter Production Harvest
44 Residues
13

T
Litter & Soil C stock

1300 (+2) Planned Energy

Production in 2020
3
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Eddy covariance estimates

Measuring the vertical movement of CO,. Oftenin a
single "tower” — no spatial resolution in the forest
Note! There are also other green house gases to consider!



To understand the full carbon story in substitution scenarios we need
better understanding on the carbon balance within the soil!
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| recommend reading
Vanhala et al. 2013. Forest bioenergy at the cost of carbon sequestration



