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‘\"’i Several European countries show a low competitiveness of the

forestry sector: revenues < harvesting costs [Korhonen J., 2016]
J

N
Y Forests that are not profitable for timber harvesting must still be
‘=/ managed to fulfill their ecosystem services [Bont L. et Church RL,,

2018] )

When close-to-nature management is adopted higher professionalism
ﬁ& in forest operations is required, negatively impacting the system
productivity [Orazio et al., 2017, Consola G. et Al., 2016]

_— Aim: conceptualization of a new approach for
optimizing the timber harvesting process through
a detailed break-down of production costs and

marginal return at single tree level. @"
- Q/
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Materials and methods
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Municipality: Riischegg (BE)
Area=1.0 ha
Elevation = 1000 m a.s.l.

Standing trees: 721
. N. spruce: 383
« S.fir: 260
e E.beech:78

Standing volume: 989.67 m?
Timber marking: 03/05/2018

. Harvested trees: 183

Harvested volume: 240 m3

. Estimated retail value: 18 077 CHF

Y i RA0 *  Harvest intensity: 25%

N7 \n* }g & WLeTRE S i *  Aim: promoting the development of an
750 1000 i MSaN, £

" m Marteloscope uneven-aged structure

Walddkonomisches Seminar — 14-15/11/2022 Materials and methods
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Harvesting system

e System: semi-mechanised
Method: whole tree

 Work elements:
* Felling (F)
* motor-manual operation
* Yarding (Y)

* mountain tower yarder with processor
(Syncrofalke)

* Uphill yarding direction

[Felling (F)

Syncrofalke
*  Power (kW): 235
* Max. tractive force (kg): 3000

{ Yarding
(Y)

Walddkonomisches Seminar — 14-15/11/2022 Materials and methods
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able yarder system — layout Harvesting parameters (x each tree)

1. Yarding distance (m) 3. Average slope (%)

Seilaplan plot - MarteloskopRiischeggSkyline

2. Lateral skidding distance (m)
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Cable yarder system — Productivity

* Felling operations
= Felling time (min/tree) = 0.0918 x Dbh — 0.1591

e Cable yarder setting up

= Set-up time (hrs) = e~(1.42 + 0.0029 x corridor length
(m) + 0.03 x int. support height (m) + 0.256 x corridor
type — 0.65 x extraction direction + 0.11 x yarder size +
0.491 x extraction direction x yarder size)

=  Take-down time (hrs) = e*(0.96 + 0.00233 x corridor
length — 0.31 x extraction direction — 0.31 x int.
support + 0.33 x yarder size)

* Yarding operations

*  Yarding Time (min/cylce) = 0.007 x yarding distance
(m) + 0.043 x lateral yarding distance (m) + 1.307 x
tree volume”-0.3 (m?3) + 0.029 x harvest intensity (%) +
0.038 x slope (%).

[1] Lemm R. et Al. 2019 [3] Stampfer K. et Al. 2006

[2] Stampfer K. et Al. 2006 [4] Ghaffariyan M. & Al. 2009
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Cable yarder system — harvesting costs

Place of work / wood cutting:
Input

Work item Work system  Factors

Crew {number of workers) |3«

Costunit rates
Staff {per person)

Tower yarder with mounted processor
Chain saw

Engine on the landing place, driver induded

Results

Duration of wark

Staff (totally)

Tower yarder with mounted processor
Chain saw

Engine on landing place (with driver)
Transfer

Further work

Total
Productivity of the crew {m3 o.b./ WSH) G

Decimal places| 2+

— m} X
Operating time of the engine on the landing place (% of yarding tme) 505 0
Payed travel and break times
70 Fr.fh Daily work time (min.) 540 -+
Therefore payed travel and break times {min. 605
2803 Fr./PMHLS ) P Geod
Further work
181 Fr./pvH1s @D Fr. h
Transfer o}s ops o
170 Fr.fP1s ) Further work 0} o @
Time (hours) Cost (Fr.)
43.03\ wesH @ per m? ub. total
129,09 wePH (@ 42,31 9,036.53
25.61 PMH1S (D 33,57 7,171.13
1172 | pMr1s @D 0.99 210,51
9.37| PMH1s (@ 7.46 1,593.58
0,00 weeH (@D 0.00 0.00
000/ weeH @D 0.00 0.00
B4.33 18,012.25
6.27| (5.58m>u.b./WsH)
Basics Dats sheet csv Load Save Exit

HeProMo — Productivity models for wood harvesting operations. Version 2.5 / August 2021

Materials and methods
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arvest scenarios

Approach 1: tree selection must be performed only within
the marked trees group

Approach 2: tree selection is enlarged to any marteloscope
trees
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Scenario 1 — Timber harvesting (BAU)

— Cum.revenue — Cum.marginal return — Cum. harvesting costs

20000~
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T
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0
-10000 -
0 50 100 150 200 250
Harvest volume [m3]
Felled volume (m3): 240 Productivity(m3/hrs): 9.4 Harvesting costs (CHF): 11061

Harvested volume (m?3): 240 Total working time (hrs): 33.4 Total profit (CHF): 7016
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Scenario 1 — Timber harvesting (BAU)
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— Cum.revenue — Cum.marginal return — Cum. harvesting costs
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A Large marginal return
0 50 100 150 200 250 A Positive marginal return
Harvest volume [m3]
A Negative marginal
. X return
Felled volume (m3): 240 Productivity(m3/hrs): 9.4 Harvesting costs (CHF): 11061 A
Large negative marginal
Harvested volume (m?3): 240 Total working time (hrs): 33.4 Total profit (CHF): 7016 return




— Cum.revenue — Cum.marginal return — Cum. harvesting costs

20000~

10000 -

CHF

-10000-

100 150 200
3
Harvest volume [m”]

250

Felled volume (m?3): 182

Harvested volume (m?3): 182

Productivity(m3/hrs): 14.6

Total working time (hrs): 20.3

Harvesting costs (CHF): 6745

Total profit (CHF): 8460
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Very large marginal
return

Large marginal return
Positive marginal return

Negative marginal
return

Large negative marginal
return
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Scenario 1.2 — Timber marking only positive Y but all F
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— Cum.revenue — Cum.marginal return — Cum. harvesting costs
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return
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Large marginal return
0 50 100 150 200 250 Positive marginal return
Harvest volume [m3]
Negative marginal
. X return
Felled volume (m3): 240 Productivity(m3/hrs): 11.4 Harvesting costs (CHF): 7058
Large negative marginal
Harvested volume (m?3): 181 Total working time (hrs): 23.8 Total profit (CHF): 8147 return
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Scenario 2 — Timber marking plus

— Cum.revenue — Cum.marginal return — Cum. harvesting costs

20000~

10000 -

CHF

-10000-

100 150 200
3
Harvest volume [m”]

250

Felled volume (m3): 241

Harvested volume (m?3): 241

Productivity(m3/hrs): 16.9

Total working time (hrs): 22.1

Harvesting costs (CHF): 7161

Total profit (CHF): 12836
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Very large marginal
return

Large marginal return

Negative marginal
return

A Positive marginal return

Large negative marginal
return
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Scenario comparison

. Total Revenue . Harvesting costs . Total profit

20000-

10000 -

CHF

-10000-

‘i 1.‘2 1‘3
Scenario
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Harvested Harvesting Harvesting Marginal

Scenario volume (%) Time (%) Costs (%) Return (%)
1.2 -24.4 -51.3 -39.0 20.6
1.3 -24.4 -37.4 -36.2 16.1

2 0.1 -44.1 -35.3 83.0

Results

Harvesting costs are significantly reduced when forest
operations are planned also considering the marginal
return per tree (-39.0%, -36.2%, -35.3%).

Comparison among scenario 1.2 and 1.3 showed that a
remarkable increase in the total profit can be achived
by avoiding yardering of trees with negative marginal
returns (+ 20.6%, + 16.1 %).

A high increase in total profit can be realised by pre-
selecting the most profitable trees while respecting the
timber volume established (+0.1%) in the harvest plan
(+ 83.0%).
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Strict silvicultural treatment:

\

* Harvesting of the trees showing positive marginal return
* Felling of all the marked trees but harvesting of only positive

marginal return ones (when possible)

)

Ve

~

Possibility of more flexible timber marking = wide range for better

compromise among silvicultural aim and harvesting profitability (83%)

J
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Remaining trees to be
harvested when
volume is profitable

Protection forests
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