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1 ABSTRACT 

 

Forest road (FR) data base exist in all the regions involved in NEWFOR project. The content of 
these data bases are quite different considering the history and their utilisation.  

Nevertheless some common purposes can be listed:  

-  Rrecording of the existing forest road network - and other equipment's like crossing, 
turning or loading places –in GIS application is the first one.  

- The applications are also used to display and simulate the effects of new opening-up 

of roads on the future harvested volumes when data on the forest stands are analyzed 
simultaneously. It can be also the base for specific studies dedicated to the choice of 
harvesting systems as the first parameters to be taken into account is the forest road 
network (see WP500). 

- The second set of utilization is the recording of maintenance works that are done on 
the forest road network.  Planning and quantifying the future works to are also made 
through FR data bases. 

Some key points of these tools are the upgrading and their future utilisation in optimisation 
tools by the actors involved in wood transport: logging companies, transport entrepreneurs and 
1st transformation mills.  

Two logistic tools have been described during the project: Navlog is a routing software used in 
Germany and FLO, an optimisation software used to plan the activity of a truck fleet, considering 
several loading and delivering sites resp. in forest and at the mills. 

As these are have not been conceived specifically for the Alpine region,  they have been tested 
during our project (to be seen in report 3). 
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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. 

The 14 partners involved in the project consortium tackle this objective within five thematic 
workpackages (wp): 

• Forest resources and LiDAR 
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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  FOREST ROAD DATA BASES IN THE ALPINE SPACE  

3.1 SLOVENIA 
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3.2 ITALY – VENETO REGION 

 

In order to perform an efficient logistical planning, the basic element is to have correct and 
detailed information on the forest road network. Since 2011 within Veneto Region is available a 
geo-database representatives of the forest road network. The creation of a cadaster of the forest 
road network for Veneto Region represents the first tool in order to achieve an informative level 
that can support a sound management strategy. 

The detail of this informative layer can be divided into two levels. The information contained in 
the “Basic Forest Road Network Geo-database” (not validated in the field) provides a first 
informative level that has been used to estimate the extension of the road network system and 
to elaborate statistic on a large scale. 

The creation and the application of the field-data survey protocol (using GPS tools) in some 
sample areas (eg. Altopiano di Asiago) allow to check on the field the information and to update 
the existing geo-database. The result is the “Operative Forest Road Network Geo-database” that 
contains much information on forest road characteristics and that can be used also for logistical 
planning purposes. 
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Figures represent the amount of forest road in Veneto Region classified into operative and 
functional classes and a density index calculated for each municipality. 

 

 

 

Figures 
represent areas 
where the 
survey protocol 
has been 
applied. Area 4 
and 5 are the 
NEWFOR test-
site. 
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The continuous monitoring and the updating of the attribute table in the geo-database has a 
crucial role in order to increase the accuracy of the information about the forest road network 
and thus the possibility to use such information to support planning and management of the 
system. 

To collect the information and update the attribute table of the forest road network geo-

database, a protocol of survey has been established. 
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Example of common errors present in the existing informative layer hold from the management 
authorities and the same area as represented in the new forest road network for the Comunità 
Montana "Spettabile Reggenza dei Sette Comuni“. 

 

 

 

 

Example of the 
information 
contained in the 
operative forest 

road network 

geo-database 
after the field 
survey.
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This classification can be accepted for the purpose of a general overview of an area but can 
present some limitations if applied at an operational scale, particularly in terms of support for 
detailed planning of forest operation. 
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3.3 ITALY – LOMBARDIA REGION 
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3.4 FRANCE 

In France, forest road (FR) data base are considered as important because this is one of the 
primary conditions to improve the supply logistic and consequently to decrease the cost of wood 
procurement to the mills. 
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Until now, there isn't any National data base but several regions have already launched local 
initiatives without any coordination. Moreover, most often the update of the data base is not 
taken into account. There is really a need to exchange experiences in that field because public 
funding is getting scarce and using a common methodology with new technologies could be a 
first step to decrease the costs of FR data base. 
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The main characteristics are presented on that slide. 3 groups of information are gathered: types 
of road considering their practicability, the equipment facilitating the logistic especially in 
mountain area, the constraints impacting the accessibility to the woodlots. 

The organisation was quite complicated and need a great amount of labour input especially for  
measurement on the field and post-treatment of the data. 
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Most of the labour time is devoted to data collection in the field 

 

 

 

 

 

 

 

 

 

 

 

 

The first "derived" 
tool is a visualisation tool where you can have information about the woodlot to buy, its 
situation (if you want to visit it and make an offer) and the way to reach it (information about 
types of road you 
have to drive on). 

 

 

 

 

 

 

 

 

 

 

 

 

The second tool is FR data base you can consult with an embarked 
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equipment. Public funding was available for the needed investments and some enterprises use 
this "navigation" tool (but just for visualization of forest roads, obstacles, parcels boundaries in 
public forest…).
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FCBA is managing a National working group on FR data base in France so that people from the 
regions can share their experience on subjects such as: 

 - How to collect the data in a more efficient way (using new technologies? Partnership with 
the National Geographic Institute?) 

- How to update the data? In a collaborative mode with the participation of the end-users 
(logging companies, transport enterprises….) 

- What precision do we need? 
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3.5 TYROL 

In Tyrol, there is also a GIS Forest road data base. In the first part of the project, TORG studied 
the possibility to connect the existing Forest Road data base with the public road network given 
by NAVLOG tool. As a good example of success stories TORG also focused on the so called Graph 
Integration Platform (GIP). The GIP is a nationwide reference graph, which provides a digital 
map of Austria’s transport network available to all - public, authorities as well as freelance civil 
engineers. The graph covers all modes of transport (passenger car traffic, public transport, 
cycling, walking) and is useable for route guidance systems. Considering the results (see in 
report III), TORG decided to change its strategy and to analyze the way to integrate the FR data 
base into the GIP . See in in Annex I, the presentation of GIP. 
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3.6 CONCLUSION ON FOREST ROAD DATA BASES IN THE AS 

The overview on Forest road data base in the AS shows that numerous bases exist; some of them 
have been launched at the beginning of the 2000's.  

The utilization of those tools is various. The recording of the existing forest road network - 
and other equipment's like crossing, turning or loading places –in GIS application is the first one. 
The applications are also used to display and simulate the effects of new opening-up of 

roads on the future harvested volumes when data on the forest stands are analyzed 
simultaneously. It can be also the base for specific studies dedicated to the choice of harvesting 
systems as the first parameters to be taken into account is the forest road network (see WP500). 

The second set of utilization is the recording of maintenance works that are done on the 
forest road network and this also a tool to plan and quantify the future works to realize. 

As logistic optimization is concerned, the main utilization is the visualization of the way to go 
to the stock piles or to the woodlot (for visiting the woodlot before the sale). Until now the 
existing systems are only used at offices and printed documents are sent to the end-users 
(logging companies, transport companies…) by email or fax. Only few experiences have been 
conducted in terms of embarked equipment's for displaying maps in trucks.  

The existing forest road data bases have never been used for rout guidance as the file formats 
are not compatible with those tools. NavLog system is the only one that has defined a specific file 
shape and a specific program so that the connection between the public network and the forest 
network can be established for rout guidance. The quality of this connection has been evaluated 
in the frame of NEWFOR project by two partners. 

Another important topic is the up-grading of the data. Two levels must be considered. The 
first one is relative to the way the accessibility of each road section is defined in relation with 
new trends in the field of transport material. By example, in 10 years, transport by (farm) 
tractors decreased and some old forest road classifications should be up-graded. So there is a 
need to have a common classification approach of the Forest roads in the AS with the possibility 
for each country to go further in details if they considered it as necessary. The second level is the 
"real time" up-grading of the data to inform the end-users transport companies, logging 
enterprises,…) when temporary changes occurred on the network such as closed sections, 
obstacles,  unpractical bridges…..This is a key point if data are used in a rout guidance system. 
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4 NAVLOG 

A general presentation of NAVLOG was made by TORG during the WP6 kick-off meeting in 
Grenoble 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

      31

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

      32

 

 

 

 

 

 

 

 

 

 



 

      33

 

In the frame of the project, the partners want to evaluate NAVLOG for a utilization in the AS 
context. The first reason for choosing this tool is that it is already used by German practitioners 
with interesting results in terms of decreasing the cost of transportation (less time is devoted to 
the search of the best way to go to the piles in the forest).   NEWFOR regions involved in the 
project haven't enough customers to produce a new system. So the strategy is to use an existing 
tool and/or existing road data bases. Another aspect is that there is a need for a transnational 
rout guidance as more and more roundwood volumes are crossing the national boards e.g. from 
Slovenia to Austria and from Germany to Austria (estimated to around 1 Mio of m³per year). 

Nevertheless, this tool has to be tested because it has been conceived for a plain country where 
the occurrence of hazards on the roads are quite rare with no danger of slope cave-ins, no forest 
roads blocked by a cable, less narrow street in the village or small bridges with limited bearing 
capacities….The way data can be upgraded is also a key-point because end-users, and especially 
transport companies, need accurate and up-to-date data. 

 

5 THE FOREST LOGISTIC OPTIMIZATION (FLO) TOOL 

We tried to qualify the different gain that some existing tool can give in terms of optimization. 

Several tools currently available on the market were identified, and one of them has caught our 

attention: FLO (Forest Logistic Optimization) from the north-American company Trimble. The 

flexibility that it offers was an important advantage considering the organization of the Alpine 

timber industry.  

Trimble Forestry features the FLO system for complete transportation management. The FLO 
system in is full version optimize truck scheduling with automatic load assignments, mobile 
messaging and routing/navigation for truck drivers. The FLO office software manages the 
information and automatically dispatches trucks to the appropriate landings for load pickup. 
With the ability to view real-time location and status of each vehicle of the fleet, FLO software 
allows the transport manager to react to exceptions and make last-minute changes. This kind of 
software can reduce waiting times for loading in forest and unloading at the mill, eliminate 
traffic bottlenecks that waste time and fuel, and gain more backhaul opportunities. 

Following, some slides are presenting this tool. 
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6 CONCLUSION 

FR data bases exist in the AS. In each region of the AS, foresters have built FR data bases that are 
mainly used to know 

- Where the roads are situated and what are their characteristics.  

- To plan further extension of the forest road network, 

- To plan and monitor the maintaining of FR. 

 They may be used also to plan harvesting operations: Sylvacess that was developed in WP5 is 
using FR data input data to choose the right harvesting system according to the existing FR 
network and the potential forest resource to harvest (see WP4). 

Until now, logging companies, transport entrepreneurs and forestry mills don't use specific 
calculation tools for logistic optimisation. Two potential tools have been identified and tested 
during NEWFOR project. The first one Navlog is a routing system, the second one, FLO, is used 
for the optimisation of the transport at a scale of a truck fleet.  

In the future, FR data base will be used for the optimisation of wood transportation through 
adapted logistic tools. The accuracy and consistency of the data will be a key point and 
reflections on how to get the data from Lidar or from other "low cost" methodology (data 
collection in embarked equipment in trucks,…) should be deepened. Collaborations with public 
institutions in charge of geographic data collection are also to be investigated.     
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ANNEXE I: GRAPH INTEGRATION PLATEFORM (AUSTRIA) 
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