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~ Background

= The potential of small diameter thinning wood for fuel is
about 7 million m® per year in Finland

= 50 % of the harvestable potential is located on peatland
forests

= The commercial use of small diameter wood chips was 0.7

million m3 in 2007

= 86 % came from whole tree chips
= 14 % from delimbed stemwood chips



Background

= Forest owners are worried about the effects of energy wood
harvesting on site productivity

= Whole tree harvesting increases the nutrient loss in forests
and delimbing is in practice the most effective method to
decrease nutrient loss in thinnings

= Whole tree harvesting is not advisable on peatland forests,
spruce dominant stands or infertile mineral soil due to
Increment losses

= According to the guidelines, whole tree harvesting is
acceptable on fertile mineral soil stands, excluding spruce
dominant stands



Background

= Presentation is based on the “Harvesting alternatives and cost factors of delimbed
energy wood” project, which was funded by Tekes, Komatsu Forest Oy, Sampo-
Rosenlew Oy and Waratah-OM Oy.

= Metla and TTS Institute were the research partners and project had four research
topics:

~ = Compare the productivity, costs and silvicultural results of cutting whole trees and
delimbed trees by multi-tree-handling technique

= Integrated harvesting of industrial roundwood and delimbed energywood using the
< single-tree-handling technique.

= Thereqional availability and procurement costs of delimbed energywood
when using different stand selection criterias

" Measuring of delimbed energy wood using the harvester's measuring device in
multi-tree-handling

= The results of the project were published in the Working Papers of the Finnish
Forest Research Institute 10 (Heikkila et al. 2005)
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Background

= Anormal harvester head equipped with multi-tree-handling
(MTH) accessories is suitable for both whole tree and dellmbed
stemwood cutting e

Accumulator arms for
collecting trees

Special feed rollers for

effective feeding of tree
bunches

= The handling time of whole tree is equal to the handllng tlme of dellmbed
stemwood in MTH (Heikkila et al. 2005).

= Delimbing decrease the tree volume and therefore the productivity is 10-40 %
lower compared to whole tree cutting.The productivity decrease is equal to
the delimbing loss
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Aim of the study

= Estimate and compare the harvesting cost and cost structure
of whole tree and delimbed stemwood chips

= Estimate the potential of whole trees and delimbed stemwood
around Jyvaskyla when using different stand selection criteria
or combinations of those

= Estimate the procurement cost of whole tree and delimbed
stemwood chips to Jyvaskyla when using different stand
selection criteria or combinations of those



Supply chain of fuel chips from early
thinnings

ORGANISATION OF PROCUREMENT OPERATIONS

CHIPPING OF SMALL-DIAMETER TREES AT
THE ROADSIDE STORAGE

l

TRANSPORTATION OF CHIPS BY THE TRUCK-TRAILER
UNIT

RECEIVING OF CHIPS AT THE PLANT




Estimation of whole tree and delimbed
stemwood potential

9th National Forest Inventory Municipal development class
sample plot data of regional distribution according to
forest centres multisource inventory data

Bucking of delimbed
stemwood: The lenght of
stem parts was 3-5 meter
and the minimum top
diameter was 4 cm

Crown mass of whole
trees from Hakkila’s
biomass models

Theoretical potential

Final summing of the potential and stand selection criteria:
- Industrial roundwood < 25 m3/ha at the sample plot and energywood = 25 m3/ha at the sample plot

-Trees were harvested as delimbed from peat soil stands, spruce dominant stands and mineral soil stands of which habitat was
Vaccinum-type or poorer.

-Whole tree harvesting was applied in mineral soil stands habitat of Myrtillys-type or more fertile, excluding spruce dominant stands




GlS-analysis

= Average transporting
distances from the
municipalities to Jyvaskyla

via existing road network
(Asikainen et al. 2001, Ranta 2002)

= Maximum transportation
distance 100 km p—

= Average forwarding
distances in municipalities
from the stand databases

Jyvaskyla

of forestry integrates ot 25 )
(Asikainen et al. 2001, Ranta 2002)

* P/
% STORAENSO) ®

UPM Metsaliitto



Logging costs of delimbed stemwood
and whole trees
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Cost structure of delimbed stemwood
and whole tree chips
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Accumulation of delimbed stemwood
and whole trees from young stands

B Whole trees O Delimbed stemwood

Either whole trees or delimbed stems =25 m3ha I

Delimbed stems = 25 m®ha from peatlands, barren
mineral soil & spruce dominant stands

Whole trees = 25 m¥*ha from fertile mineral soil
stands, excluding spruce dominant stands

Delimbed stemwood = 25 m3ha
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Relative procurement cost of delimbed
stemwood and whole tree chips to
Jyvaskyla
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Conclusions

= The study showed that the forest energy potential is
Increased and procurement costs are reduced, if
delimbed stemwood is harvested from stands, where
the whole tree harvesting is not acceptable due to
nutrient loss or other ecological reasons

= The low-energy intensity and transport economy is the
problem related to forest fuels. Intelligent selection of
cutting methods for different stands enables minimizing
of transport distance and controlling of procurement
cost



Conclusions

= From the contractor point of view the multi-purpose-
harvester head is versatile and enables harvesting of
industrial roundwood and energy wood from the same
stand without extra installation work or investment to
the purpose built energy wood harvester head

= Logging sites in thinnings often comprise several
compartments and multi-purpose-harvester head might
reduce the need for machine transfers and thus
Increase the operational effiency in energy wood and
iIndustrial roundwood harvesting
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