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The problem

The proposed solution

In many parts of the Pyrenees sustainable forest
management had declined in recent decades. Forest
ownership is often characterized by small and fragmented
plots which are a barrier to economically viable forest
management practices and the maintenance and
enhancement of biodiversity and ecosystem services.
There is an opportunity for forest owners to achieve
sustainable management through joint forest management
planning. However, a major barrier in the planning process
is a lack of empirical data on the physical characteristics
of the forest which can be used to inform management.
Light Detection and Ranging (LiDAR) is a remote sensing
technique that uses laser pulses to survey the surface of
the Earth and has the potential to provide much of the
required information.

Gathering empirical data using ground surveys to inform
Forest Management Plans can be time consuming and
expensive. There is potential to reduce the time and
cost of developing Forest Management Plans by using
LiDAR data collected through aerial survey to replace
some elements of the ground surveys. In this trial, we are
implementing the LiDAR technique as an innovation for
joint forest management planning. The trial is taking place
in Roncal, a valley in the north of Navarra. A meeting in
August 2015 identiﬁed the forest owners requirements.
In April 2016 the LiDAR data was analysed and the ﬁrst
results were used to develop the Forest Management
Plan.

Stakeholders

The stakeholders are: individual forest landowners, the local authority, technical staff and forest engineers from the
Navarra Forestry Society (Foresna), technical staff from the Mediterranean regional ofﬁce of the European Forest
Institute (Eﬁmed) and the Government of Navarra’s technicians and ofﬁcers responsible for the Roncal area. Meetings
have been carried out with forest owners to identify their problems and to show them the proposed innovation. There
are also regular meetings with the Government of Navarra’s technicians and ofﬁcers.

Aims and Method

The nature of this trial is scientiﬁc demonstration of a new technique in forest planning. The aim is to
transform the scientiﬁc results obtained from using the LiDAR technique in such a way that they can be
included in the Forest Management Plan and be easily understood by stakeholders. The innovative use of
LiDAR technology will assist forest owners with the sustainable management of the forest.
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Results
A major advantage of using LiDAR technology for forest planning is that it is cost effective and is able to collect information
on forest characteristics without the need for extensive ground surveys.
As part of the trial, information has been expressed in a range of different maps and discussed with stakeholders.
For example:
• (Slopes) Map of ﬁeld slopes
• (Topography) Map of surface condition
• (Ho) Map of tree height
• (Fcc) Map of forest canopy cover
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Part of the Roncal study area showing management options
for individually owned forest plots
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Working with the different maps we have deﬁned 8 types
of woodlands depending on their characteristics. This is
very helpful as it provides a ﬁrst idea of the potential of
wood production in the different areas of the forest. Using
the LiDAR data we can identify the roads that are in use
and their type by measuring their width. We can also ﬁnd
the location of old roads that are no longer in use. This
is very important because current maps do not provide
this information and forest owners have often forgotten
where the old roads are located. Knowing the location of
old abandoned roads is helpful when planning new roads
to improve access to the forest.Using LiDAR it has been
possible to inform the forest owners of the quality of their
forest and the location of the old forest roads.
This engagement with forest owners is very important in increasing their motivation towards joint forest management
and addressing difﬁcult issues such as the need to plan for new roads into the forest and proposed management practice in different parts of the forest.

LiDAR results contribute to the physical description of individually owned
forest plots and are used to inform their future management.

Overall stakeholder involvement and feedback
Use of the LiDAR innovation has helped to facilitate joint forest management planning, which can be seen as a social
innovation. Stakeholders motivation is higher now than at the beginning of the process. The LiDAR trial is important in
engaging stakeholders and sustaining their interest in joint forest management. Holding meetings with stakeholders to
discuss the early results from the LiDAR survey was important in maintaining their interest and motivation. Throughout
the LiDAR trial, it has been important to keep all the stakeholders informed of the progress being made and to manage
expectations.
Stakeholders appreciate the reduction of costs in general planning and the improved planning of access to the forest
using the abandoned roads which has resulted from the LiDAR survey. Feedback from stakeholders indicates that joint
forest management and the use of LiDAR technology has the potential to improve sustainable forest management and
wood production in the Roncal area.
The stakeholders are very interested in the potential of LiDAR technology to provide more information on the characteristics
of the forest cover, such as the volume of the trees and a range of other variables needed for further planning. While it is
possible for LiDAR to provide this information, more analysis of the data is required using statistical programs supported
by ground surveys to validate the results.
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Key findings
•

The LiDAR survey collected empirical data on
the physical characteristics of the forest which
was used to inform joint forest management
planning in the Roncal area.

•

The main problem encountered in using LiDAR
in the trial was the technical knowledge needed
to understand the LiDAR data.

•

Discussion of the early LiDAR results has helped
to engage and promote interactions between the
forest owners and raise interest in joint forest
management.

•

When the LiDAR results are used to inform
the Forest Management Plan the innovation is
helpful for all stakeholders.

•

The stakeholders understand the potential of the
innovation. There are high expectations that the
Forest Management Plan will be able to deliver
improvements in forest management. However,
this may lead to problems if these expectations
cannot be fulﬁlled.
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