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Woodland Change

NATIONAL INVENTORY OF WOODLAND AND TREES
Distribution of woodland 2ha and greater in extent
Reference date 31st March 2002
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Gk Forest Research Forest Inventory - LiDAR
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

File Utilities Options Help
Image Overview 33wew|
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Top Height and Yield Class estimates from LiDAR
Area-Based analysis
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Forest Research

LiDAR survey 2002
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Forest Research Tree Ca no p i es
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Tree Canopies
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Tree Canopies
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Tree Canopies
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Critical wind speed
required to create
windthrow, in m/s

a0 -168

169 -184
[1a.7-19.5
[196- 203
[]204-209
[J2.0-214
[O2.5-220
[221-227
[2258-235
236 -253

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

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

" o ke e e i
A ¥ W '%4':-5- i-“:-* ~
a2 e W

(BJ 20/03/2019 © Crown Copyright www.forestresearch.gov.uk



(:* Forest Research Tree Ca nopies

LiDAR survey 2012 - Catastrophic wind damage after the storm

E

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

Aberfoyle 2002
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LIDAR Time-Series

Aberfoyle 2006
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LIDAR Time-Series

Aberfoyle 2008
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LIDAR Time-Series

Aberfoyle 2012
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LIDAR Time-Series

Top height trajectories Yield class stability
36 A0 -
35 -
20 4 — A _ — At
A1 % 30 - — e
= — A112 @ ’e = —— A112
=25 1 —B1b 27 —B1b
S E
5 B111 S 20 - B111
T - = I
=20 - B2d 8 . B2d
- —B2f = — —B2f
=
C112 3 10 - C112
15 - —C2a > —CZa
—C2b 5 - —C2b
1[] T T T T T 1 U T T T T T 1
2001 2003 2005 2007 2009 2011 2013 2001 2003 2005 2007 2009 2011 2013

Suarez et al., 2014

20/03/2019 © Crown Copyright www.forestresearch.gov.uk




¢ 2397w Paralle! Convergent

= o

:
...... = 82e TT7T v
Battery GPs Telemetry  RCln ] § :
| ‘

N/A N/A N/A

Altiude, m

Raw AGL AMSL
NA NA  NA

S
D).

2N T WERIW - = - e wEig sueil 1

Structure from
Motion

pAOR 20/03/2019 © Crown Copyright www.forestresearch.gov.uk



Forest Inventory - Ground

Terrestrial Laser Scan

Dbh segments
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Capturing dbh with a mobile phone
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Data fusion: Canopy delineation
TLS and LiDAR
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(;* Forest Research Pla nt Hea Ith

A

Mature Monitoring plant health
The pathways of forest decline

Stressed

j Drpught, stress, pests,
pathogens & diseases

Non visual

» Pre-visual detection of plant
stress because it is probably
when the problem has a solution

Construction injury
Grade change

Current monitoring

M., Borers, cankers & SYStem
== secondary infections
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“ Forest Research

Spectral Range (nm)

Spectral Resolution (am)
Spectral Channels

Spatial Channels

Max Frame Rate (fps)

Bit Depth

Weight (Ib / kg)

Dimensions (cm)

Connectlion Type

Operating Temperature (°F / C)
f/#

Pixel size (um)

Avg. RMS Spot Radius (um)
Smile (peak-to-peak) (um)
Keystone (peak-to-peak) (um)
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Plant Health - Multispectral

Hyperspectral camera at NRS
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Plant Health - Multispectral

Growth room drought experiments with spectroradiometer (ASD) Japanese larch
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RUERUGBRIEBERNUCAAREUROSREEE0ERENRET Visble Reflective infrared
Control 1 Control 2 Drought2 Droughtl
Pigment Specific Normalised Difference
(PSN Dc)(Blackburn, 1998) 0.56 0.51 0.66 0.58
Carotenocid Concentration Index
[CRIS50)|Gitelson et al., 2003, 2006) 1.07 0.80 2.79 1.86
Carotenocid Concentration Index
[CRI7000)(Gitelson et al., 2003, 2006) 0.90 0.72 2.45 1.70
Photochemical Reflectance Index [PRI)
(Gamon et al., 1992) -0.13 -0.11 -0.19 -0.15
Carotenoid Concentration Index
[RNIR*CRIS50)|Gitelson et al., 2003,
2006) 2.54 2.20 5.73 4,32
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DNB monitoring using a thermal
sensor — Study area in Aberfoyle

Meters

Resolution: 640 x 512px
Temperature scale: -40°C to +550°C
Temperature sensitivity: 30 mK
Accuracy: +2% or+2°C
Weight: 400g

Spectral range: 7.5-13.5um

Can be operated on video and image acquisition

Canopy stomatal conductance (mol m-2 s-1)
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(:* Forest Research

Thank you

Juan.Suarez@forestry.gov.uk
Liz.Clarke@forestry.gov.uk
Richard.Morris@forestresearch.gov.uk
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