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Remote Sensing 
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Woodland Change 
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Forest Inventory - LiDAR 
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Airborne Laser Scanning (LiDAR) 
• LIDAR is an active sensor that emits  millions of laser pulses 
• Based on a sequential range of point measurements from the airborne sensor to the surface.  It 
measures the return time for a pulse of laser to travel between the sensor and a target using ultra-
accurate clocks  
• It allows the creation of high accuracy 3-D Digital Surface Models (0.5 to 1 m resolution) 
• (Relatively) Independent of lighting conditions 
• Little ground control is required.   
• Fully automated analysis of data by means of FR’s own software 
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Top Height and Yield Class estimates from LiDAR 
Area-Based analysis 

Suarez et al., 2014 

Top Height & Yield Class 
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LiDAR survey 2002 
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LiDAR survey 2002 – Tree tops detection 
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Tree Canopies 
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LiDAR survey 2002 – Individual tree canopies delineation 
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Tree Canopies 
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LiDAR survey 2002 – Individual tree tops in metres 
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Tree Canopies 
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LiDAR survey 2002 – Individual tree dbh in cm 
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Tree Canopies 
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LiDAR survey 2002 – Running ForestGALES wind risk model 

Critical wind speed 
required to create 
windthrow, in m/s 

Note: this simulation will 
show the vulnerability of 
parts of the stands for 
wind damage. The red 
areas are the most 
vulnerable 
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Tree Canopies 
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LiDAR survey 2008 

Note: Stand in transition 
to Continuous Cover 
Forestry was partially 
felled. This created a 
new edge in the 
neighbouring stands that 
exposed trees to 
additional wind loading 

Note: Line thinning 
altered spacing, which 
increased vulnerability to 
the now more exposed 
trees 
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Tree Canopies 
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LiDAR survey 2012 – Catastrophic wind damage after the storm 

Note: windthrow 
happening in the most 
vulnerable parts of the 
stand after being 
exposed to a new gap.  
Lying trees can be 
observed in the image.  

Note: Catastrophic 
damage affecting the 
area previously thinned 
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LiDAR Time-Series 
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Aberfoyle 2002 
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LiDAR Time-Series 
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Aberfoyle 2006 
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LiDAR Time-Series 
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Aberfoyle 2008 
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LiDAR Time-Series 
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Aberfoyle 2012 
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LiDAR Time-Series 
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Suarez et al., 2014 
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Forest Inventory - Drones 
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Structure from 
Motion 
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Forest Inventory - Ground 
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Capturing dbh with a mobile phone 

Terrestrial Laser Scan Dbh segments 

Data fusion:  
TLS and LiDAR 

Canopy delineation 
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Plant Health 
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Monitoring plant health 
The pathways of forest decline 

Pre-visual detection of plant 
stress because it is probably 
when the problem has a solution 
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Plant Health - Multispectral 
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Hyperspectral camera at NRS 
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Plant Health - Multispectral 
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Growth room drought experiments with spectroradiometer (ASD) Japanese larch 
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Plant Health - Thermal 

20/03/2019 

DNB monitoring using a thermal 
sensor – Study area in Aberfoyle 
 

Source: Magdalena Smigaj, 2017 

Resolution:   640 x 512px 
Temperature scale:  -40°C to +550°C 
Temperature sensitivity:  30 mK 
Accuracy:   ± 2% or ± 2°C 
Weight:   400g 
Spectral range:  7.5 – 13.5 μm 

Can be operated on video and image acquisition 
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Thank you 
 
Juan.Suarez@forestry.gov.uk 
Liz.Clarke@forestry.gov.uk 
Richard.Morris@forestresearch.gov.uk 
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