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Background (1/2)

* In Finland, spruce stems’ bucking to logs
is managed and controlled quite
conventionally.

VIt is reasonable to ask: could it be possible
to use a different instructions, if average
volumes of stems in stand removal are
e.g. 450 and 900 dm?3?

v'Actually, at the forest level it would be
possible to increase value of stand and
efficiency of bucking using advanced
systems, if harvester’s stem bucking files
are defined using local forest information?
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Background (2/2)

* A stand or group of stands could be classified
using following parameters and variables that
describe stand and trees:

v’ Location / geography,

v Site class,

v’ Age,

v’ Cutting method,

v’ Shares of tree species,

v" Average volume of stems in stand removal,
v’ Average diameter of stems in stand removal,
v'Average length of stems in stand removal,

v Quality (e.g. butt rot, branches).
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Six stand classes for different stand removal
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Stand classification is utilized using frequency distributions of stem diameters.
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Aims of study

For development of wood
procurement planning

1) effects of stand classification
on timber trade in log cutting
of Norway spruce stands, and

2) effects of different planning
information on stand
classification and log stems’
bucking

is analyzed and discussed

3) to find a solution for multiple
objective stem bucking to logs.
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Method: Simulation study for log stems’ bucking

* The study was done by Mutanen (2015)
in University of Finland.

v'He used Ponsse Opti Simu 4.715 —
bucking simulator.

e Case sawmill locates in Varkaus.

* Researcher collected stm- ja apt-filesin §
August 2014 from 11 Ponsse harvesters
which cut most of spruce logs from )
region of Varkaus to be delivered to the =S5
sawmill during the previous wood ‘
procurement season 2013-2014.

Photo:Satu Natunen, Stora Enso.
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Simulation study for log stems’ bucking

* The final study material consists of 216
log stem stands of forest owners.

v'Total volume of cut spruce logs was
over 60,000 m3 during wood
procurement season.

* In practice, six apt-files were used during
the following periods:
v/ 1.7.2013 - 2.9.2013,
v/ 3.9.2013 -17.9.2013,
v/ 18.9.2013 - 7.10.2013,
v/ 8.10.2013 - 20.10.2013,
v/ 21.10.2013 - 1.1.2014,
v 2.1.2014 - 30.6.2014.

Base map: Esri.
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References and stand classification

* First, there was six reference simulations in the rloluls]s e
study, which were done using original apt—files
during wood procurement periods.

* Secondly, seven simulations were done using a
stand classification (A1,A2,A3,B1,B2,B3,C):
v'A: Purchase manager predicted stand’s average
volumes of log removals,

v'B: Stand’s average volumes of log removals
were real (i.e. accurate) values from
production files of harvesters,

v'C: Sawmill’s production value (logs’ monetary
value) was used in price matrix of apt-file and
real values were used as stand’s average
volumes of log removals.
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Stand classification bases on volumes of log removals

* Three stem volume classes of stands were constructed for target
distributions:

v'< 650 dm?3 (”Small stems”),
v'650-860 dm?3 ("Medium-sized stems”),
v' > 860 dm?3 (”Large stems”).
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Example: Target distributions for “"Small and Large
stems” in stand classifications A1, A3, B1 and B3.

IEIRe R AT oo o o2 L w0 [ so [ w0 [ a0 [ o0 [ s20 | 550
(Small log stems) 130 -

165 15 15 20 20 30
180 15 15 20 20 30
195 15 15 20 20 30
210 15 15 20 20 30

15 15 20 20 30
10 15 20 20 35
10 15 20 20 35
270 10 15 20 20 35
[ 285 | 10 15 20 20 35
[ 300 | 10 15 20 20 35
ET 10 15 20 20 35
Length, cm
Target distribution: BEELESEL Share, %
30 5 10 10 15 30
(Large log stems) 15 15 20 20 30
15 15 20 20 30
15 15 20 20 30
15 15 20 20 30
[ 225 | 15 15 20 20 30
| 2a0 | 2 3 25 20 40
| 255 | 2 3 10 25 40
2 3 20 15 40
| 285 | 2 3 10 15 40
| 300 | 2 3 10 15 40
[ 320 | 2 3 10 15 40
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The cutting results were calculated after the
following bucking simulations

Table 1: Target distributions of stem bucking simulations.

Wood procurement Reference Stand classification
period 2013-2014 Class 1 (predicted) Class 2 (harvester) Production value
1.7-2.9.2013 Target distribution 1
3.9-17.0. Target distribution 2 Three tarcet Three target
18.9—-17.10. Target distribution 3 distributions fir stand distributions for Target
8.10 -20.10. Target distribution 4 classification (7,8.9) stand classification distribution 6
21.10—1.1. Target distribution 5 7 (7,8.,9)
2.1 -30.6.2014 Target distribution 6
Table 2: Price matrices of stem bucking simulations.
Wood procurement Reference Stand classification
period 2013-2014 Class 1 (predicted) Class 2 (harvester)  Production value
1.7-2.9.2013 Price matrix 1
3.9-17.9. Price matrix 2 ) . . . ,
18.9—7.10. Price matrix 2 Three price matrices ~ Three price matrices  Logs monetary
. . for stand for stand values of sawmill
8.10-20.10. Price matrix 3 classification (5,6,7)  classification (5,6,7) (8)
21.10 - 1.1. Price matrix 3 7 T
2.1-30.6.2014 Price matrix 4
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Methods

 After log cutting simulations, goodness of stem bucking for forest owner and
sawmill was compared by following criteria:

1) Log percentage (%) for spruce log stands (aspect of forest owner),
2) Total monetary value of stand (€) for spruce log stands (forest owner),
3) Cubic meter based (€/m?3) relative monetary value of stem for spruce log
stands (aspect of sawmill owner).
* Effects of different planning information on log stems’ bucking instructions was
measured by:
1) Accuracy of predictions (dm?3) for stand classification,
2) Shares of log stems (%) in three volume classes of stand classification.
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Predicted and produced shares of log stems in
three stem size classes of Norway spruce stands

50
45
Share of Small stems increased .

40
33% in log cutting. /

Share of Medium-sized stems
decreased 13% in log cutting.

O Predicted

B Production

Share of Large stems
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Volume of log stems, dm?
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Effects of stand classifications (1 and 2) and
sawmill’s production value on log percentage
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* Log percentage slightly increased, as the stand classifications (1 and 2) were
used in the stem bucking simulations instead of the reference.

* Log percentage decreased (1.8%), as the production value approach of sawmill
was used with the monetary value of logs in the price list.
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Effects of stand classifications (1 and 2) and
sawmill’s production value on stands’ value (€)

5.237 7 0.9
=== Stands’ monetary value 1
il 0.8
5.22
—#- Change-%
T 0.7
e S5.217
« T 0.6
E 5.207 e\t
ﬁ§ : T 0.5 E,)
7] <
= 4
E 5197 0.4 5
7
T0.3
5.187
T0.2
A77
17 0.1
5.167 ' ‘ ' = 0.0
Reference Class 1 Class2 Production value

* Stands’ monetary value (€) increased, as the stand classifications (1 and 2) were
used in the stem bucking simulations. In this respect, the best result (0.8%) was
achieved when the stand classification was used with accurate forest information.
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Effects of stand classifications (1 and 2) and
sawmill’s production value on logs’ value (€/m3)
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* Relative monetary value of logs (€/m3) increased most (1.6%), as the production value of
the sawmill was used in the bucking simulation instead of the reference.

* Relative monetary values of logs also increased (0.3%), as the stand classifications (1 and 2)
were used in the simulations.
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Discussion (1/3); Stem bucking

* Results of stem bucking simulation show that stands’ monetary
value (€) increased most, when used planning information was
accurate.

* Currently purchase managers collect information manually from
stands, as premeasurement tools are too expensive.

* To support wood procurement planning and operative work
accurate forest resource information is needed, e.g., frequency
distribution of stems and quality of species.

* A possible way to implement this work is to download and upload
files of local stand databases, which can be geographically
organized, e.g., on village based decentralized structure.
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Discussion (2/3); Stand classification

* Stand classification based on average volumes of log stems
of stand removal.

* Volumes of log stems can be replaced by some other
parameters or/and variables.

* E.G. more specific stand classification could be developed
using diameter and length as stand parameters.

* In future, preparing of stem bucking instructions could be
advanced by focusing additional research for development
of smart and automatic calculation systems for supporting
planning of wood procurement.
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Discussion (3/3); Goals and aspects in timber trade

* Forest owner:

v'Stand classification (1 & 2) can be used in
the stem bucking, because 1.) log
percentage is retained at a high level,

v'Stand classification is recommended,
because 2.) stands’ monetary value (€)
increases,

* Sawmill:

v'Production value and Stand classification
(1 & 2) can be used in the stem bucking,
because 1.) relative monetary value of logs
(€/m3) increases,
v Length and diameter of logs increases,
v Cutting of small logs decreases.
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As a conclusion... Stem bucking with stand classification
(1 & 2) is the best compromise for the maximum
monetary value of timber trade in Finland.

In future, goal optimization model (GP) of timber trade
problem is developed for wood procurement planning

Thank you for your attention!
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