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under	 the	 third	 call	 of	 the	 European	 Territorial	 Cooperation	 Alpine	 Space	 Programme	 2007‐
2013.	
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1 ABSTRACT	

With	the	“HeProMo”	computer	model	the	time	and	cost	for	the	motor	manual	harvesting	can	be	
calculated.	It	 is	possible	to	calculate	the	time	and	the	cost	of	each	timber	shock.	The	control	of	
the	software	was	given	only	in	German	language.	For	international	user,	a	translation	in	the	form	
of	an	English	Glossary	was	made.	
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2 A	SYNTHETIC	OVERVIEW	OF	THE	INTERREG	ALPINE	SPACE	
PROJECT	NEWFOR	

2.1 THE	CONTEXT	

Although	 forests	 represent	 a	 key	 resource	 of	 mountain	 environments,	 their	 valorization	 is	
hampered	 by	 accessibility	 constraints	 that	 prevent	 an	 efficient	 mapping,	 management,	
harvesting	and	transport	of	wood	products.	

Forests	fulfil	multiple	functions	in	mountainous	areas.	They	have	an	ecological	function	as	host	
of	many	 habitats	 and	 species.	 They	 also	 are	 a	 leisure	 area	 for	 social	 activities	 such	 as	 hiking,	
skiing…	 From	 the	 economical	 perspective,	 the	 production	 of	 renewable	 resources	 like	 timber	
and	fuelwood	has	positive	effects	both	at	global	scale,	with	climate	change	mitigation,	and	local	
scale	with	 rural	 employment	 and	 the	 development	 of	 a	 regional	 value	 chain.	 The	 objective	 of	
preserving	 and	 improving	 the	 development	 of	 mountain	 forests	 is	 a	 point	 of	 public	 interest.	
However,	managing	forests	in	mountain	territories	is	a	difficult	task	as	topography	and	climate	
set	strong	constraints	inside	a	complex	socio‐economical	framework.	

In	 particular,	 a	 precise	mapping	 of	 forest	 biomass	 characteristics	 and	mobilization	 conditions	
(harvesting	 and	 accessibility)	 is	 a	 prerequisite	 for	 the	 implementation	 of	 an	 efficient	 supply	
chain	 for	 the	wood	 industry.	 The	 available	 information	 is	 currently	 insufficient	 to	 provide,	 at	
reasonable	costs,	the	required	guarantees	on	the	wood	supply	and	on	its	sustainability.	With	the	
recent	 development	 of	 new	 remote	 sensing	 technologies	 and	 modelling	 tools,	 major	
improvements	 regarding	 the	 evaluation	 of	 the	 forest	 growing	 stock	 and	 accessibility	 are	 now	
possible.	Upon	this	highly	valuable	information,	decision‐making	tools	must	be	build	to	optimize	
the	 investments	 in	 forest	 infrastructures	 required	 for	 a	 cost‐effective	 wood	 supply	 while	
securing	 the	 sustainable	 management	 of	 forests,	 and	 to	 support	 the	 implementation	 of	 an	
efficient	European	policy	for	mountain	forest	management.	

2.2 OBJECTIVES	OF	THE	PROJECT	

According	to	this	context	and	based	on	the	use	of	new	technologies	(LiDAR:	light	detection	and	
ranging,	 Unmanned	 Aerial	 Vehicle,...)	 for	 forest	 and	 topography	 characterization,	 the	 project	
NEWFOR	is	dedicated	to	enhance	and	develop	tools	and	adapted	policies	for	decision	making	in	
the	 field	 of	 a	 sustainable	 and	 adaptive	 mountain	 forest	 resources	 management	 facing	 the	
sustainability	of	mountain	forest	ecosystems	services.	

So,	 the	 main	 objective	 of	 the	 NEWFOR	 project	 is	 the	 improvement	 of	 mountain	 forest	
accessibility	for	a	better	economical	efficiency	of	wood	harvesting	and	transport	in	a	context	of	
sustainable	forest	management	and	wood	industry	in	changing	climate.	
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The	 14	 partners	 involved	 in	 the	 project	 consortium	 tackle	 this	 objective	within	 five	 thematic	
workpackages	(wp):	

 Forest	resources	and	LiDAR	

Recent	developments	in	LiDAR	technology,	combined	to	other	available	data	sources	(aerial	
photographs,	aerial	photo	series	by	UAVs,	…),	are	now	allowing	a	precise	and	fine	mountain	
forest	 resource	 quantification,	 qualification	 and	mapping.	 Integrating	 this	 technology	 will	
provide	an	innovative	response	to	the	challenges	of	a	precise	and	robust	knowledge	on	the	
available	 growing	 stocks.	 The	 project	 aims	 at	 testing	 and	 developing	 tools	 that	 will	 help	
forestry	end‐users	to	benefit	from	this	technological	advance.	

 Forest	accessibility	

After	the	identification	of	forest	resources,	the	second	step	of	an	efficient	forest	management	
is	to	evaluate	the	accessibility	to	these	resources.	In	mountain	areas,	topography	is	the	main	
constraint	 to	a	 technical	and	economically	efficient	exploitation.	The	project	demonstrated	
how	to	use	topographic	LiDAR	data	coupled	with	geographic	information	systems	(GIS)	for	
an	 optimal	 planning	 of	 forest	 harvesting	 and	 logging	 while	 taking	 current	 and	 scheduled	
accessibility	of	forest	resources	into	account.	

 Forest	and	industry	connectivity	

Once	the	forest	resources	and	accessibility	are	characterized,	then	remains	the	issue	of	the	
connectivity	 between	wood	 piles	 in	 the	 forests	 and	wood	 yard	 of	mills.	 This	 link	 is	 often	
neglected	but	is	crucial	for	a	comprehensive	assessment	of	the	wood	supply	efficiency.	

 Costs	and	benefits	evaluation	

NEWFOR	aims	at	developing	decision‐making	tools	dedicated	to	the	definition	of	strategies	
for	 sustainable	 mountain	 wood	 supply	 chain.	 To	 fulfil	 this	 objective,	 tools	 for	 identifying	
forest	resources,	their	accessibility	and	connectivity	to	the	wood	market	are	first	considered	
separately.	 In	 order	 to	 achieve	 the	 demarche,	 and	 to	 choose	 the	 optimal	 strategy,	 it	 is	
necessary	 to	 evaluate	 the	 whole	 workflow	 from	 the	 economical	 aspect	 by	 comparing	 the	
costs	and	benefits	of	each	possible	strategy.	

 Logistical	planning	strategy	

There	is	a	need	to	frequently	adjust	the	planning	of	forest	management	to	new	economical	
evidence	as	well	as	to	unforeseeable	developments.	Such	an	adaptive	management	needs	to	
balance	 ecological,	 social	 and	 economic	 factors.	 The	 final	 objective	 was	 to	 provide	 forest	
managers	and	decision	makers	with	reliable	information	for	the	evaluation	of	technical	and	
economical	conditions	for	their	decision‐making	on	timber	supply	chain	 logistical	planning	
and	land	use	strategies.	
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3 	WP	7	‐	COSTS	AND	BENEFITS		EVALUATION	

3.1 HEPROMO	–	HARVESTING	PRODUCTIVITY	MODEL			

3.1.1 GENERAL	DESCRIPTION	‐USABILITY	OF	THE	TOOL	

The	timber	harvesting	productivity	model	“HeProMo”	is	used	to	calculate	the	need	of	time	and	
costs	of	different	harvesting	operations.	The	modular	construction	allows	both	the	calculation	of	
individual	works	or	entire	work	chains.	

"HeProMo"	is	a	computerized	internet	based	model	for	the	calculation	of	the	time	and	cost	of	the	
main	timber	harvesting	operations	and	individual	harvesting	chains.	It	is	aimed	at	forestry	
companies,	loggers,	forestry	administrations	and	training	institutes	as	well	as	developers	of	
software	for	forestry	applications.	

With	"HeProMo"	pre‐calculations	could	be	performed	and	variants	could	be	tested.	
For	this	reason	it	is	also	suitable	for	the	derivation	of	standard	local	fees,	e.g.	as	a	basis	for	forest	
services	agreements.	

"HeProMo"	helps	entrepreneurs	to	create	quotes	and	allows	forest	companies	and	forest	owners	
to	check	entrepreneur	offers	critical.	

By	means	of	sensitivity	analysis,	it	is	possible	to	estimate	the	influence	of	individual	input	
variables	on	the	outcome.	

"HeProMo"	is	also	ideal	for	education	and	training	and	for	use	in	schools	and	courses.	
With	its	modules,	it	also	supports	the	re‐use	in	other	applications	such	as	simulation	models	and	
information	systems.	

"HeProMo"	was	developed	as	part	of	the	WSL	research	program	"Management	of	sustainable	
forest	management"	and	is	a	Windows	software	(up	from	Win	95)	with	user‐friendly	menu	
navigation.	Available	to	the	model	are	a	ReadMe	file	with	information	on	installation	and	use,	so	
as	also	comprehensive	documentation	and	user	help	for	the	individual	models	of	"HeProMo".	
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3.1.1.1 	ENGLISH	GLOSSARY	FOR	“HEPROMO”	

	

	

Now	Press	„Holzhauerei	motormanuell“	

Logging	– motor	manual

wheeled	harvester	

	

Mobile	chipper	

	

Tractor/Skidder	

Forwarder	

	

Cable	crane	(conventional)	

Cable	crane	(mobile)	 	 	

	

Individual	process 	 	 Processchains Specials	
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Now	Press	„Gesamtmodell“	

Overall	model

Calculation	 of	 sub	 model	
without	using	data	 from	 the	
overall	model	

Felling/cutting	

Cut	off	branches	 	

Debark	by	hand	

	

Debark	by	hand	machine	

Trim/convert	 industrial	
wood	

Trim/convert	 cord/stacked	
wood	
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Location

Work
Syste Other	

paramete
Foreststand:	

Amount	 of	
wood	

Average	
stem	

%	 of	 felling	
with	 hand	
cable	

%	debark	 by	

Assortment	criteria:

Amount	%	

Stemwood	

Industrial	wood	

cord/stacked	wood	

							share	 in	 %	 split	
wood	

Lenght	 per	 piece	

spruce

fir

Pine/larc

hardwood	

See	next	page	
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Time	expenditure	per	h

Chainsaw		

Spud	(barking)	

Change	 of	
class/transform	

Terrain	

Gradient	

Handicaps/b
alk	

Non	

Minor	

Some	

Intense	

	

Result	

Show	errors	 	 	 SAVE DATASHEET	HELP			PRINT	

	 	 	 	 	 	 Costs	
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Costs:	

Personnel		

Chainsaw	

Spud	
(barking)	

Operating	
hour	

	

Paid	 duty	
stroke/Break	

Daily	hours	of	work	

Of	 which	 Paid	 duty	
stroke/Break	

	

Change	 of	
class/transform	

Others	

See	page	11
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Risk,	abministration/management,	profit

See	page	11
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Forest	stand/stock	

Average	piece	volume		

Amount	 of	 wood	 at	
each	cable	line	

Piece	length		

Terrain	

Gradient		

Mark	 line	 without	
project	

Length	of	line	

Direction	 [Choose	
between:	
bergab=downhill	 or		
bergauf=uphill]	

Average	 distance	 on	
the	skyline	

Average	 distance	 of	
lateral	transportation	

Montage/fitting/const
ruction	

Demounting	

Chage	 of	 line	 (if	
checked	 see	next	 page	
for	choices)	

Choose	type of	
operation:	

Thinning	

Clearance	

Final‐
/Regeneration	

Handicaps/bal
k	 [choose	
between:	
Normal,	
erschwert=hin
dered;	 and	
extreme]	

Amount		

Height	 of	
skyline	
Stock/stand	
Depot/camp	

Intermediate	

See	nextpage!

Wood	 cable	 transport	 from:	
[Choose	 between:		
aus	 Schlagfleache	 =	 from	
place	 of	 logging;	 abHaufen	 =	

Cable
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Choose	 	kind	of	
winchtransport	

No	 winch	
transport	

Self‐propelled	
uphill	

Self‐propelled	
downhill	

With	chopper	

Results	

Duration	 of	
Work	

Personnel	

Cable	crane	

Cranevehicle	

Move	
Cranevehicle	

Other	
expenditures	

Productivity	

Location	 of	
winch:	
Choose	
between:	
[bleibt=sta
ys	 at	
location;	
wechselt=c
hanges]	

Distance	 of	
self‐	
propelled	
winchtrans
port	

Show	Errors	 	 SAVE Datasheet			 			 HELP 	 Print	

	 	 	 	 Time	expenditure	per	h	 Costs	
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Costs	

Personnel	

Cable	crane		

Crane	vehicle	

	

	

Operating	 time	
(in	 %	 	 of	 cable	
crane	 operating	
time	 =	 cable	
time)	

Paid	 duty	

Number	of	
Personnel	

Planning	

Mounutin
g/Constru
ction	

Slide	 logs	
by	 means	
of	ropes	

Demounti
ng	

Depot/Ca
mp	

Operating	
Time(in	%	

See	Page	9
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Risk,	abministration/management,	profit Currency

	

See	page	9



	

	 	 	 	 	 	

19

	

	



	

	 	 	 	 	 	

20

	

	

	

Stand/Stock	

Amount	 of	 wood	
atcable	line	

	

Mark	line	without	
project	

Length	of	line	

Average	distance	

Average	 distance	
of	 lateral	
transportation	

Difficulty/comple
xity	 of	 lateral	
transport	

Easy	
Complicated	

Results	
Duration	of	work	

Personnel	

Cable	 crane	
mobile/portable	

Crane vehicle

Average	
piecevolume	

Cable	 system	
[choose	
between:	 2‐
Seil	 System=2	
cable	 system;	
Mehrseil	
System=	
Multiple	 cable	
system]	

Location	 of	
Machine[choo
se	 between:	
unten=on	 the	
bottom;	
oben=on	 the	
top	

Intermediate	
Pole/Pillar	

Show	Errors	 	 SAVE DATASHEET HELP	 PRINT	

	 	 	 Time	expenditure	per	h	 Costs	
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Costs	

Personnel	

Cable	 crane	
mobile/portab
le	

Crane	vehicle	

Operating	
time	 (in	 %	
cable	time)	

Paid	 duty	
stroke/Break	

Daily	 working	
hours		

Of	which:	Paid	
duty	
stroke/Break	

Number	
of	
Personnel	

Planning	

Mounutin
g/Constru
ction	

Slide	 logs	
by	 means	
of	ropes	

Depot/Ca
mp	

Operating	
Time(in	
%	of	cable	
time)	

Move	
Crane	
vehicle	

Other	
expenditu

See	page	20
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See	page	20

Risk,	abministration/management,	profit 	 Currency
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Processchain

Logging	 –	 motor	 manual
and	 Cable	 crane	 (mobile)
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Stand/Stock	

Amount	of	wood	

Amount	of	Lines	

Amount	of	wood	per	Line	

Average	stem	by	volume	

Average	 piece	 volume	 for	
cable	crane	–work	

Crown	length	classification	

	

Terrain	

Gradient	

	

Result	(in	bark)	

Personnel	

Chainsaw	

Cable	 crane	
mobile/portable	

Crane	vehicle	

Move	Machines	

Other	expenditures	

Logging	motor‐manual		

Extraction	with	Cable	crane	
mobile/portable	

	

	

%	 of	 felling	 with	
hand	winch	

	

Tree	species	

hardwood	

spruce	

fir	

Pine/larch	

Handicaps/balk	

Non	

Minor	

Some	

Intense	

Time	 expenditure	
(h)	

	

	

Show	errors	 	 SAVE DATASHEET					HELP	 PRINT

	 	 	 	 	 	 Costs	
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Assortment	 targets	
and	 skidding	
conditions	

assortment	targets	

Amount	in	%	

Stem	wood	

Industrial	wood	

Mark	 line	 without	
project	

Length	of	line	

Cable	 system	
[choose	between:	2‐
Seil	System=2	cable	
system;Mehrseil	
System=	 Multiple	
cable	system]	

Location	 of	
Machine[choose	
between:	unten=	on	
bottom;oben=on	
top	

	

	

	

	

Piece	Lengths

Stem	wood	

	

Industrial	
wood[bis=until]	

		chamfering	

Average	distance	

Average	 distance	
lateral	transport	

Difficulty/complexit
y	of	lateral	transport	

Easy=einfach	

Complicated	

Intermediate	
Pole/Pillar	

New	(additional)	

Amount	

Number	

Skyline/carrying	
rope height

See	page	24	
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Costs	

Personnel	

	

	

	

Chainsaw	

Cable	 crane	
mobile/portable	

Crane	

Operating	time	(in	
%	 cable	 operating	
time)	

	

	

Paid	 duty	
stroke/Break	

Daily	 working	
hours		

Of	 which	 Paid	
duty	stroke/Break	
(unproductive	
paid	time)	

	

Number	 of	
PersonnelCable	
crane	
mobile/portable	

	

Planning	

Mounuting/Constr
uction	

Slide	 logs	 by	
means	of	ropes	

Depot/Camp	

Operating	 Time(in	
%	of	cable	time)	

	

	

Move	Machines	

Other	expenditure	

See	page	24	
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Risk,	abministration/management,	profit
	 Currency	

See	page	24	


