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S UM M A RY  
This study investigates the scope for using aerial LiDAR data to improve the forecasting of 
roundwood production in private forests in Ireland by integrating data derived from aerial LiDAR 
scanning into the existing methods. We used LiDAR data to estimate Top Height and, associated 
with this, the stand productivity, and to automatically delineate forest stand boundaries and 
planted areas based on vegetation height differences. The LiDAR based estimates were compared 
to ground-truth data and to the results of the currently used methodologies.   

The stand extent and productivity estimates obtained using the three methods (i.e. current, field 
based, and LiDAR based) were compared and then used as input in the harvest forecast software 
to determine the impact of their differences on the predicted roundwood volumes.   

Results from this study have indicated that the stand productivity estimates obtained using the 
LiDAR methodology are much closer to the field-based estimates than those obtained using the 
current method that is based on bio-physical site factors that can be extracted from existing GIS-
based data bases. 
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Section 1 – Research Approach and Results  

Start Date 

01 September 2018 

End Date 

31 May 2021 

Research Programme 

CoFoRD 

TRL Scale 

TRL 5: Technology validated in relevant environment 

NRPE Priority area 

Digital Platforms, Content & Applications 

Total DAFM Award 

€199,978.22 

Total Project Expenditure 

€65,421.00 

Rationale for undertaking the Research  

One of the challenges for the forest industry in Ireland is to know what amount of timber 

will be produced by the private forest estate in the years ahead so that it can plan its 

products and services. A timber supply forecast is compiled for Ireland on a five-year 

basis, providing an indication of the potential roundwood production over the following 

20 years.   

However, there are a number of weaknesses in the current forecasting method, these 

range from using a standard estimate of nonplanted areas in forests, tree species 

coverage in the model, and assumptions of growth rates of forest tree species.   

To overcome these weaknesses, we investigated the scope for using aerial LiDAR data to 

improve the forecasting of roundwood production in private forests in Ireland by 

integrating data derived from aerial LiDAR scanning into the existing methods. 

  



Methodology 

1. Collate LIDAR data.   

We worked with Coillte to acquire Lidar data. Coillte had commissioned Bluesky to scan 

the midlands and included in these scans were areas of "incidental data" of private 

forests. The total area of incidental data was approximately 5,000 ha. This formed the 

basis of our dataset.   

  

2. Ground truthing - forest inventory  

The forest species and condition were checked and compared with Forest Service 

information. Plots were laid down and top heights were determined.  

  

3. Data processing  

  

4. Compare productivity estimates with current methods  

Plot data were compared with LiDAR data from the same location. The top heights 

determined in the field were compared to the maximum LiDAR heights for the same plot 

area. In addition, the yield class data obtained using current methods were compared to 

the data obtained using the other two methods.  

  

5. Compare forecast outputs  

Yield class and productive area data obtained using the three methods were entered in 

the production forecast software and the forecasts were compared. 

Project Results 

D1.1 Lidar data set.   

The LiDAR data were obtained through Coillte after proper data quality control. The data 

focused on stands in the Slieve Bloom Mountains and surrounding area.   

  

D2.1 Field inventory data  

There were considerable discrepancies between Forest Service data and the data 

obtained from ground truthing in terms of species present and boundaries. Circa 120 

plots were laid down and top height data obtained.  

  

D3.1 Spatial data with stand and segmented productivity estimates.   

With the help of Coillte, the LiDAR data were analysed to delineate and identify species 

areas within the planted areas of stands. Estimates of planted and unplanted areas were 

obtained.   

  

D4.1 Validation and comparison of productivity estimates   

Productivity estimates were produced for the planted areas using the three methods, i.e. 

field based, current biophysical based, and LiDAR based.  



  

D5.1 Compare forecast outputs   

The productive area and productivity estimates obtained using the three methods were 

inputted in the harvest forecast software and production forecasts were produced. It 

should be noted that the productivity data have impacts on many aspects of the 

forecasts, including thinning cycles and rotations. Therefore the outputs require a 

complex analysis to capture the effects of each scenario on the outputs, especially on an 

annual basis.   

The capacity in this area is limited. As the forest estate expands in area and volume, 

more expertise in this area will be required. 

Section 2 - Research Outputs 

 

Summary of Project Findings 

Please provide a short narrative synopsis of the benefits / improvements the research has 

made to the area under investigation particularly as regards end users, e.g. industry, 

consumers, regulatory authorities, policymakers, the scientific community, etc 

Benefits the research has made to the area under investigation mainly involve the 

integration of LiDAR data in the timber production forecasting. It has been shown that 

LiDAR data can improve the estimates of stand productivity compared to the current 

method, while the delineation of the productive area on a stand-by-stand basis also results 

in more accurate production estimates compared to the use of a fixed reduction factor.  

  

The more accurate production estimates are of great benefit to the forest owners, the 

primary processing industry, employers in the sector, the Forest Service, Enterprise Ireland, 

and other government agencies. 

Summary of Staff Outputs 

Research Output Male Female Total Number 

MSc Students 1  0 1 

Research Technicians/ 

Assistants 

2  0 2 

Other / Temporary 1  0 1 



Summary of Academic Outputs 

Research Outputs Total Number Details 

  

No Response 0 
No 

Response 

  

Intellectual Property 

The Lidar data could be hosted by GSI.  

There are no plans to protect the IP 

Summary of other Project Outputs 

Project Outputs Details 

 

Total 

No. 

New Processes A new process has been developed for integrating Lidar 

data into timber productivity estimates for Ireland. As these 

types of data are already extensively used within Coillte, the 

procedures and software needed for such an integration are 

readily available. 

1 

New Industry 

Collaborations 

Developed 

The acquisition of LiDAR data for the private forests can 

easily be combined with the data acquisition processes that 

Coillte uses. The cost of the data will be reduced if they are 

collected together with the data for Coillte. 

1 

 

 

Potential Impact related to Policy, Practice and Other Impacts 

Impact Details 

Environmental 

Sustainability 

The project has demonstrated the potential of LiDAR for timber 

production forecasting in Ireland. The improved estimation will 

result in a better linkage between timber supply and demand, 

resulting in a more sustainable forest sector. 

Industry The study area was relatively small. There is now an opportunity 

for decision makers to roll out countrywide LiDAR scanning (e.g. in 

collaboration with Coillte) and to make these data available to the 



scientific community for further research and validation at a 

national scale. 

 

Dissemination 

Activities 

Activity Details 

Media Events EPA-ESRI Conference. Poster presentation May 2021 

 

Knowledge Transfer Activities 

Identify knowledge outputs   No Response 

generated during this project. 

Identify any knowledge transfer 

activities executed within the project. 

No Response 

List any impacts resulting from the 

knowledge transferred during the 

project. 

No Response 

 

 

Section 3 - Leveraging, Future Strategies & Reference 

 

Leveraging Metrics 

 

Type of Funding 

Resource 

Funding € Summary 

No Response €0.00 No Response 

 

Future Strategies 

The methodology developed in the project needs to be applied over a greater 

geographic area to investigate its applicability under different site and stand conditions. 

After such a validation process, a software system should be developed that integrates 



all necessary data processing and analysis procedures to move from raw LiDAR data to 

the production estimates and productive area estimates for stands and their species 

components. 

 

Project Publications 

1. An article appeared in Forestry and Energy Review. This publication is aimed at 

stakeholders in the forestry and energy sector. 


