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Ministry of Natural Resources and Forestry 8:}Ontario

Overview
4« Program strategic direction

4 + Known and unknown impacts
b o Elevation model
- Single photon LiDAR
o Field sampling program
- Area based Assessment
o Classification techniques
« Periodic (manual)
« Continuous (automated)
o Information management
and technology

« Accessible and enabled
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Strategic plan: To be ‘Best in Class’

« Modern elevation model
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Adaptive management/lessons learned/feedback

- Operate within the policy framework
o Accommodate new processes

o New technology

o Applied research and development

- Communications plan

Improved business processes
o Procedures and policy framework documents

o Integration to other business units

o Improvements to current technology and
business model

o Standardized, consistent, repeatable

o Improved Great Lakes/St. Lawrence
classification / plot design
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B ontar
Simplified Single” Ontario

Photon LIiDAR »
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Traditional LiDAR compared with single photo LiDAR

Five metre oblique image of Aerial Line Scanning (traditional LiDAR)
compared with single hoto LiDAR (current product being collected)

S = S ——
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Single photo LiDAR compared with aerial scanning

Single Photon LiDAR @ 25 pts/m compared to the Aerial Line Scanning @ 15 pts/m

2018 SPL 2012 ALS

Ground Returns 2083 Points Ground Returns 1,858 Points
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Area based assessment inventory
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LiDAR Derivatives: Tree Canopy Height Model (CHM)

Layers
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Additional attributes required in

the Forest Information Manual : i
E "
e Height (average, top, co-dominate, two P
tier) s o e Boree
e Quadratic mean Diameter Breast Height ||z i 3
(DBH)

e Volume — gross and merchantable tree
volume (GTV, GMV)

e Basal area

e Biomass

e Density*

e Sawlog /Pulp Volume

e Size Class Distributions

e Vertical Structure

e Ecological Land Cover Classification

e Soil moisture/wetness dosy i o :
e Substrate family o1
e Nutrient regime == e s

* Calculated ...DBHq&BA 0
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Stand boundaries

« Obtain new boundaries from LiDAR predictive layers
- Obtain new boundaries by segmenting imagery

« Use pre existing boundaries
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Plot design — Integrated Monitoring Framework

Principles:

® O e Leverage existing plot networks

e Sample design based on variance in point
cloud density/ canopy penetration (Principle
Components Analysis)

Plot composition:

* Species composition

* Live vs dead

e Height
e DBH for all
e Age
. e *sub metre GPS collection
® . e “*exploring tLiDAR (terrestrial LiDAR),
camera, thermal cameras

soil sample & ecosite

1 —2nd species
sample tree
st
10
1 o

20 20m 20m 20m 200 20 200 20 1 .End
S 7

180
\ 200 ‘/’
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Plot designs

« Great Lakes/St. Lawrence: larger
crowns larger radius plots 14.25m
625m2

« Boreal Forest: small crowns
smaller radius 11.28 400m?2

« *Small tree procedure 3.99m —
50m being considered (under

10cm)
. Input required M
= After 20-30 Years
(—’ Mature Stand | mmmw
Tendmg Clearcut

./

Establlshment @ Jeremy Stovall 13
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Best practice guides

Natural Resources  Ressources naturelles.
Canada Canada

3

CANADIAN FOREST SERVICE
CANADIAN WOOD FIBRE CENTRE
INFORMATION REPORT

FI-X-010

A best practices guide for generating forest
inventory attributes from airborne laser scanning
data using an area-based approach

Joanne C. White, Michael A. Wulder, Andrés Varhela,
Mikko Vastaranta, Nicholas C. Coops, Bruce D. Cook,
Doug Pltt, and Murray Woods

f\y_
iﬁ?Ontario

I*I Natural Resources  Ressources naturelles
Canada Canada

CANADIAN FOREST SERVICE
CANADIAN WOQD FIBRE CENTRE

A model development and application guide
for generating an enhanced forest inventory using airborne
laser scanning data and an area-based approach

Joanne C. White, Piotr Tompalski, Mikko Vastaranta, Michael A. Wulder,
Ninni Saarinen, Christoph Stepper, Nicholas C. Coops

INFORMATION REPORT
FI-X-018

2017
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Challenges

* Information Management/Integration Technology
O Supports new business process through Information Management
O Enhances analytics
O Enables large scale predictive modelling
O Enables all Forest Resource Inventory data to stakeholders
0 Client focused communications
e Tighter acquisition schedule
* Ages
e Assembling and leveraging existing field data
O Gap analysis (missing age classes, cover types, ecological
conditions)
e Unknowns at this point in time
O Lots of research from other jurisdictions
e Standard parametric
* Non-parametric
e Volume predictions
0 Knowledge Tool and Transfer Development (KTTD) projects that will
develop remote sensing applications for 2017-2027

15
GGG
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Questions?

USDA Forest Service -- Pacific Northwest Researc

:

363 s
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