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The storm Kyrill

January 18%"/19t 2007 the storm Kyrill destroyed
« 37 mio. m3in Germany

« 15.7 mio. m3 in North-Rhine Westphalia (NRW)
* 50.000 ha in NRW L

¥, of damaged forests were private

Picture: dpa
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Source: TUBS - https://commons.wikimedia.org/w/index.php?curid



Storm area today (2015/2016)

70,6 % with plantings, 29,4 % without
93,3 % of stands with natural regeneration:

74,3 % with birch

72,2 % with spruce
40,4 % with poplar
40,1 % with rowan
25,1 % with beech

¥, of stands with
safe regeneration
or a closed canopy

Christian Suchomel

UNI
FREIBURG

........ T
Gutersloh
N Borken Holzminden
egen . Bocholt NORDRHLIN- i N2
o - Ny S WESTRALEN N - S o Hoxter
“‘ / re A i - ut 'rforn wh
: ' x. ‘MNL.“'J' Teh Marl Hamm P i o8 R
e 0 o i R dbae SR
ey . e W Y [ 0 R 4 7 o~
MRN8 e R N [ /e
. . C v o e o~ "
g e \ P SERE ¥,
e .e 5 i, Dortmund TR
13 4 EgRR o N A
R Essen Bochum
: Al = 3% 2
n ¥ in : - . DBuisburg
nlo ik Kretold®
1ssel
) Dusseldort
oermond
%
Cologne ” :
L ons Bad
v o S Hersfeld
2 Duren R Marburg
Aachen e
Bonn ] ‘_
-
HESSEN
7 2
Naturel i W et 2 V
ity “"'._ o ey W etz or Fulda
3
Fagne ol ’

Coblenz

. Limbwrg an
Sources SN H‘EHE DelLome, Intermap, increment P Corp., GEBCO, USGS, FAD, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esrl China (Hong
Kong), swisstopo, MapmylIndia, © OpenStreetMap contributors, and the GIS User Cammunity

N 1:2.000.000
0 12525 50 75 100
Kilometers

Formec, Brasov, 27/09/2017

Legende
. Inventory spots at storm area
- Storm area Kyrill NRW

3




Research Area
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Aim of the study

Clearing/early thinning
« to regulate tree species composition
« to manage future development of trees and stand
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Answers to these questions:
1. Which harvesting methods are appropriate for (late) early thinnings?
2. Are skid trails needed?

3. Is it possible to utilize timber and/or branches or is it more economical
to remain the timber in the stand?

Requirements to operation

« Operation which can be done soon
« Atlarge area

« Small machinery

* Fast learnability
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Husquarna FBX 535 (Spacer)
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Picture: Husquarna; Video: BoergerClausthal (https://www.youtube.com/watch?v=CEbTkfeJntk)

Time study Spacer: Jacke H., 1992. Zum Einsatz von Freischneidegeraten in der Ausdiinnung von
Fichtennaturverjingungen. AFZ, vol. 47(19), pp. 1013-1016.
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https://www.youtube.com/watch?v=CEbTkfeJntk

Harvesting methods

Schematic Reduction Future Tree PLUS
aim: space in between trees aim: space for crown
2X2,5m approx. 2 m space around stem

120 Future crop trees/ha

Clear skid trails with spacer and chainsaw Clear skid trails with spacer and chainsaw

Spacer: cut thin trees + remain in the

stand
Chainsaw: bigger trees fell Chainsaw: clear 2m around future trees,
< 5m distance to skid trail: process and < 5m distance to skid trail: process and

manual extraction with grapple to skid trail manual extraction with grapple to skid trail
Forwarder: Transport logs to forest road Forwarder: Transport logs to forest road
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Harvesting methods

Schematic Reduction
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Results: time study

Skid track Schematic Future Tree overall
Reduction Plus
Harvested area 1895 m? 3746 m? 4481 m? 10.1022 m?

(474 m length)

Motormanual Work

PWHO [min.] 1.106 553 441 2.100
PWH15 [min.] 1.287 652 494 2.433
Observed time [h] 26,35 12,45 9,83 48,63
Felled trees (clearing) [N] 2.535 2.094 423 5.052

Processed trees DBH>7cm

Trees [N] 282 60 142 484

avr. DBH trees [cm] 9,2cm 9,0cm 10,0 cm 9,4 cm
min. DBH [cm] 5,0cm 6,0 cm 6,0 cm 50cm
max. DBH [cm] 27,0 cm 20,0 cm 20,0 cm 27,0 cm
st. dev. DBH [cm] 2,4 cm 2,3cm 2,4 cm 2,4cm
avr. tree volume [m3 w.b.] 0,023 m3 0,020 m3 0,026 m3 0,023 m3

Processed trees: overall: 484. From that: 378 birch, 76 spruce, 30 other
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Results: time consumption for clearing,
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Extraction by Forwarder

Christian Suchomel

Ponsse Wisent
8-wheel forwarder

129 kW

17.25 t gross weight
Ponsse K70+S 8 m crane
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PMH, 1,97 h

m3 11,28

productivity 5,73 m3/PMH,
4,77 m3/PMH ¢

costs 16,38 €/m3PMH,

19,67 €/M3PMH,;

costs:
62,87 € machine + 31,00 € labour incl. Labour on-costs = 93,87 €
PMH15: delays = 20%
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Costs and proceeds

conifers

processing, manual extraction

and forwarder costs
€14.00

€12.00
€10.00
€8.00
€6.00
€4.00
€2.00

DBH [cm]
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hardwoods

processing, manual extraction and

forwarder costs
€14.00

€12.00
€10.00
€8.00
€6.00
€4.00
€2.00

— Proce.

— costs
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Time consumption without processing,
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Model: Model:
Felling of all trees, no processing, no extraction Schematic: felling of all trees, no processing, no
extraction

Future tree: Felling of 20% of processed trees, no
processing, no extraction
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Damages

Damage type Schematic Reduction Future Tree PLUS
Bark loss 5-9,9 cm 0,63 % 0,41 %
Bark loss 10 cm + 0,63 % 0,00 %
Branch brakage 0,63 % 0,00 %
Tree top brakage 0,63 % 0,00 %
Head branch brakage 0,63 % 0,00 %
Angled tree 3,80 % 2,47 %
Summe 6,96 % 2,88 %*
Summe ohne Gassenbdaume 5,70 % 2,88 %
* No damage at future trees

N 158 243
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Discussion

1. Which harvesting methods are appropriate?
Early thinnings: better early than later.
Harvesting with spacer or chainsaw possible.
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2. Skid trails yes/no

No: processing not economically viable. Instead of skid trails, walking
paths (every 20m or 40m) for structuring the stands (orientation).

3. Is it possible to utilize timber and/or branches?
Remain in the stand, offer to small scale fire wood buyers.

4. Harvesting system

12.1 h/ha plus 1,5h/100m for walking path are needed as a low impact
solution for the storm stands

But: The effect of low input operations to later thinning is not surveyed
yet and more studies would be needed to this end.
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