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Overview of Technologies for Use in Tree Management
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Technologies under study or
trial use in tree management
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Application of QR Code In Tree Labelling
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Application of QR Code In Tree Labelling

Objectives

« ldentify location of trees quickly through tree identification number to
facilitate tree management

« Facilitate more efficient and effective handling of tree failures and tree-related
complaints

* Provide educational information about trees

Targeted Trees
To be selected from the following groups:

» Roadside trees maintained by Leisure and Cultural Services Department
(about 110,000 trees)

 Trees in public housing estates maintained by Housing Department (about
78,000 trees)

» Trees in the Tree Register (about 800 trees)

Project Duration
« Commenced in January 2020, for completion in about 2 years




Draft Design of tree label with QR code

Tree number Ff R455E

Chinese name F1 7 %4
Scientific name 24
Common name Z% W %4

1823 enquiry hotline
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& A ERSE Tree Number
202012312345678
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Araucaria heterophylla
Norfolk Island Pine
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Enguiry Hotline
1823

(dark green in colour with size of 80mm x 130mm)




Function of the QR code

Information to be displayed upon scanning (tentative) :

Tree Number 202012312345678
i e

Botanical Name Araucaria heterophylla
Common Name Norfolk Island Pine

To learn more about the anecdotes and traits for identification for this species, please visit :
https://www.greening.gov.hk/en/community_outreach/tree_species/0020.html (tentative)

To submit enquiries or report tree issues, please :
1) Call 1823 8 ;or

2) Send an e-mail to tellme@1823.gov.hk ) ; or

3) Provide details at https://www.1823.gov.hk/tc ; or

4) Provide details at 1823 Mobile App .



https://www.greening.gov.hk/en/community_outreach/tree_species/0020.html
mailto:tellme@1823.gov.hk
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Examples on botanical descriptions on tree species
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Smart Sensors for Tree Risk Management
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Movement Monitoring
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Orientation of Tree Fallure
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Tilt Angle of Root Plate
(Root Plate Failure)

(Extracted from “Enhancement of tree risk management: through the use of smart sensing technologies,
capacity building and public education” by HK PolyU)
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Smart Sensing Technologies
for Urban Tree Risk Management
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Use of Drone In Tree Inspection
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Use of drone In tree inspection

The operation of drone is generally composed of -
v a unmanned aerial vehicle (UAV),
v" a ground-based controller, and
v' a system to connect the two

It is small and light weight that can assist Inspection Officers to
collect high resolution photographs or videos at height without
climbing up the tree
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Drone - Image / Video Processin




Drone - Image / Video Processing

@

File Camera Display Tools Help
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Measurements

Coordinate ~ Distance  Surface  Volume
Click on the model to define a 3D segment.

Distance: 6.25m
Height difference: 6.05 m
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Drone - Image / Video Processing
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Thermal Infrared Imaging

Principle

 Trees produce very low metabolic energy

« Healthy wood has good connectivity and water distribution
between cells. It has uniform heat dissipation over the tree’s
surface

« |If decays or voids exist, the flow of heat iIs interrupted and
cooler areas become apparent

* Infrared camera registers different temperature levels and
convert them into image
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Thermal Infrared Imaging

Development Bureau has conducted a consultancy study “Pilot
Testing of Thermal Infrared Imaging Technique for Detection of
Structural Defects within Trees”, which was completed in mid-
20109.

Temperature (°C)
High : 21.6529

Low : 18.1786




Verification of Infrared Results by Sonic Tomogra

Tomogram

Project: Compare with IR on trees Tree: HK1 Date: 5/3/2019

Location: Cotton Path Tree species. Please select tree species!
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Study on use of Hyper-spectral Imagery, Light Detection
and Ranging (LIDAR) and Multi-spectral Imagery

Light Detection and Ranging (LIDAR)

e Use of LIDAR data to obtain tree location and
dimensions

By analysis of the reflected laser point cloud data



Hyper-spectral Imagery

 Use of hyper-spectral imagery (>200 spectral bands)
to identify tree species

* Based on the reflectance characteristics to establish the
hyperspectral signature of individual species



Multi-spectral Imagery

« Use of multi-spectral (4 spectral bands: red, blue, green, near
Infra-red) Imagery to detect tree health

» Change of reflectance of different spectral of light reflects the
change of the health of the leaves, which is a key indication of

the tree health

« Assessment of the tree health by comparing the change of
vegetation index over time
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Application of Optical Fiber Sensing Technology

Purpose

 To evaluate the technical applicability of the optical fiber sensing
technology in monitoring the movement of masonry retaining walls,
stonewall trees and large trees at selected sites in Hong Kong

Key tasks

 Technical review on the use of optical fiber sensing technology in
order to establish its technical viability

 Detailed design for the monitoring system for the three trial sites
« Site installation and monitoring
 Evaluation



Schematic design of monitoring system

( (a) Transducers at a site
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(c) Data processing system |
Reset alarm and keep monitoring @+ === === == = = = = = = = = ~ |
¥ Send warnings or alarms to

the distribution list based
Does any monitoring on the set threshold
object exceed its I

I warning threshold? 1 I
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(b) Data acquisition system




Arrangement of transducers on tree for
movement monitoring

Deflection of the tree

Wind load

FBG-based
tiltmeter

90
Section A - A’
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