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Ben Gwilliam

» Private Land Inventory Analyst (OWA)

» Background in computer science and forest conservation (Hon B.S.c, UofT)
» Worked in arboriculture

» MFC internship with OWA

» Leading private land inventory project (5 years)

» R.P.Fin training

» Contact: b.gwilliam@ontariowoodlot.com = 647-206-2007



mailto:b.gwilliam@ontariowoodlot.com

» OWA Initiatives
» Community Forest Owners Cooperative Program
» Forest Stewardship Council Group Certification Program

» Community Forest Carbon Offsets Program

» Private land inventory project
» Lidar and eFRIs
» Products and benefits
» Climate change adaptation training
>

FSC expansion
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Community Forest Owners Co-operative Program -

Huronia Pilot

» ~20 participants in various stages of contract and management

within close proximity of each other in Huronia

» Mix of landowners and land conservancies and expand to
community forests

» OWA handles all aspects of management through its network
(foresters, permits, tree-marking, harvesters, selling to mill) ->

vetted

» Implement biodiversity monitoring protocol

» Position landowners to be FSC certified and access carbon offset

markets

» Realized profit + benefit of good management, conversion to

natural forest types, and invasive species control
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Forest Stewardship Council
Group Forest Management Certification

» Achieved FSC certification in 2003 (through EOMF)

» FSC C018800 Group Certificate Holder

» Certification Working Groups (CWGs) guide program
» More than 74,000 ha or 180,000 ac certified

13 Community Forests
2 Private commercial forests

81 Private woodlots

5 maple syrup producers




Forest Stewardship Council
Group Forest Management Certification

» Benefits of Certification

» Enhance your product value

» High public support

» Credible and defendable for community forests
» Framework for sustainable forest management
» Confidence to harvest

» Third-party verification

» Market access

» Up-to-date best practices

» Networking and learning

» Framework for carbon offsets




Community Forest Carbon Offsets Program

» Forest owners can sell their carbon stored into the
carbon market

» EOMF/OWA has partnered with Anew (formerly
Bluesource) as of 2018

» Currently only areas > 5000 acres are financially viable

» Working on developing pooling of multiple landowners
carbon

» Must be third-party certified (FSC, SFI)

» OWA handles all paperwork, auditing, and liaison with
carbon offset supplier -> Turn-key




Enhancing Carbon Capture and Biodiversity in

Ontario’s Privately Owned Forests using Best

Management Practices Informed by High
Resolution Inventory

“Private Lands Advanced
Inventory Project”
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Project Breakdown

» 5 - year project (2027)

» Three main objectives:
» 1. High-resolution private land inventory
»Not been done since 1978
» 2. Climate change adaptation training program

» 3. Forest Stewardship Council (FSC) certification
program




e Landowner decision-making

High-resolution
Private Land

Inventory = Other OWA projects

e MFTIP development

e Municipal/Conservation
operational planning

e Private land forest industry

Climate Change
FSC Expansion Adaptation
Program Training
Program




High-Resolution Private Land Inventory (

» Enhanced Forest Resource Inventory (eFRI)

» Based on available LIDAR data within past 5 years (MNRF,
Provincial, or OWA)

» Produce all forest resource inventory attributes

» Produce other LIDAR products (detailed terrain mapping,
water/wetness index, canopy height) \

» Species identification based on ground truthing and
multispectral data

» Secondary focus on modelling carbon stocking and
wildlife habitat



What is LIDAR and enhanced forest
resource inventories?




LiDAR - Light Detection And Ranging

» Industrialization 4.0 -> Photonics (The manipulation of light energy or LASERS)

AR Scanner




LiDAR - Light Detection And Ranging

» Active sensor that uses light emitted as a laser (similar to
RADAR and SONAR)

» Measures structure of the terrain and objects

» Aerial platform is primarily used in forestry applications
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LiDAR: Basic Principles - On the ground
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LiDAR Forestry Products: Canopy Heigh

49

I




.. LIDAR Forestry

PR

Height in Metres

_ High : 47.91
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LiDAR Forestry Products: Digital Terrain Mode

Number of Returns

4 Returns




LiDAR Forestry Products: Predicted Waterco
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... LIDAR Forestry Products: Slope
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Orpgard®

Wetnhe

: Topographic

Wetness Index

LiDAR Forestry Products




LiDAR Forestry Products: Contours




LiDAR Forestry Products:
Indirect (Predicted) Produc




" LiDAR Forestry Products: Indirect Produ

&a » Modelled based on LIDAR data to make predictions

» Machine Learning (Random Forest)

» Inventory attributes such as:
» Basal area
» Volumes
» Biomass
» Canopy complexity
» Dbhqg (average diameter)

» Requires extensive ground truthing -> Forest Tech Pro
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~ How to produce inventory attributes from LiDAR
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&a) » Ground truthing = 100 - 200 plots for a county-sized area
W (~ 2000 km2)

» Each plot is fixed-area 400 m2 measuring
» Tree heights -> ideally all
» Diameters
» Species
» Crown height

» Live AND dead
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How to produce inventory attributes from LiDAR

W ) This approach is called an Area-Based inventory

» We are taking what we know about inventory attributes
(volumes, basal areas, g-mean diameter) at each
measured plot (from the heights and diameters) and
applying to all similar areas outside of these plots




L]

Pot1 = BA 27 m2/ha
Vol 328 m3/ha
Biomass 628 kg/ha
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Plot2 = BA 16 m2/ha
Vol 358 m3/ha
Biomass 424 kg/ha

Piot3 = BA 25 m2/ha
Vol 309 m3/ha
Biomass 580 kg/ha

Plota = BA 32 m2/ha
Vol 528 m3/ha
Biomass 728 kg




= -BA 27 m2/ha
-Merch Vol 328 m3/ha
-Biomass 628 kg/ha
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.. How to produce inventory attributes from LiDAR

I Apply models to entire
s;ta"d level management area using
nventory wall-to-wall metrics.
Summarize per cell
estimates to stand-level
estimates.
HEN
20x 20 m 75 m3ha
Grid Cells Generate 190 mé/ha |
wall-to-wall » HARN
ALS metrics _j150 m3/ha ".\
2 Eﬂ. e I | | | N
B
Point -%E % 2 rhEs
Cloud i E §§ Generate e @
: ALS
S5 i 2 metrics for — V=312+1.23p0%0-4.4p20
the clipped Predictive Modelling
point cloud @
Ground O O
Plots Co-located ground
plot measurements
O and point cloud
metrics
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The enhanced Forest Resource Inventory
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Raster polygon features

B Enhanced Forest Inventory

Merchantable
Volume
(m*ha?)

- Low: 0




eFRI - Basal Area in Prescott and Russell

| Basal Area (m2/ha) ﬁ .If'
. :

e H|gh 58.82 ‘u

-Low:4.12
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"~ Inventory Attributes Predicted

Top Height (m)
Average Height (m)

Merchantable Basal Area (m2/ha)
Quadratic mean Dbh (cm)
Merchantable VBAR (m3/m2)
Total VBAR (m3/m2)

Merchantable Above Ground Biomass (kg/ha) == Carbon Sequestration
Merchantable Volume (m3/ha)
Total Merchantable Volume (m3/ha)

Stems (stems/ha)

vV vV v v vV v v v v v Yy

Density measurements -> Canopy and understory -> Avian and mammal habitat

* Most of these measurements (BA, Vol, Stems) by size class (Pole, Small, Med, Large)
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;;j LiDAR Accuracy

silviculture

forests mbPy
Article

Direct Measurement of Tree Height Provides
Different Results on the Assessment of

LiDAR Accuracy

Operational implementation of a
LiDAR inventory in Boreal Ontario
A Com quison 0F Accurqcy Gnd Cosf O‘F flurray Woods', Doug Pitt2, Margaret Penner?, Kevin Lim*, Dave Nesbitt!, Dave Etheridge® and Paul -
LiDAR versus Stand Exam Data for Landscape

Management on the Malheur National Forest

LD A

ACT

sting Light Detection and Ranging (LiDAR) data set captured on the Romeo Malette Forest near Timmins, Emanuele Sibona !, Alessandro Vitali 2, Fabio Meloni !, Lucia Caffo ?, Alberto Dotta ?,
ed to explore and demonstrate the feasibility of such data to enrich existing strategic forest-level resource i - . 4 1 212

Jespite suboptimal calibration data, stand inventory variables such as top height, average height, basal ar Emanuele ngua ’ Renzo Motta ' and Matteo Garbarino '*

olume, gross merchantable volume, and above-ground biomass were estimated from 136 calibration | 1
ed on 138 independent plots, with root mean square errors generally less than 20% of mean values. Stand

ver ha) were estimated with less 2precisian (309). These relationships were used as regression estimators t

te of variables for each 400-m? tile on the 630 000-ha forest, with predictions capable of being aggre

er-defined manner—for a stand, block, or forest—with appropriate estimates of statistical precision. T 2
demonstrated that LIDAR data may satisfy growing needs for inventory data to scale operational/tactical,

Susan Hummel, A.T. Hudak, E.H. Uebler, M.J. Falkowski, and
K.A. Megown

Faresters ore intreasingly inferested in remote sensing dutn becowss they provide an overview of  2010). Information isstill lacking, however,
londszape condifions, which is impractical with fisld sample doto clone. Light Detection ond Ranging  on how the different sources of remotely
[LiDAR) provides exceptional spafiol detuil of forest siruchure, but difficlfies in processing LiDAR duta  sensed dara and the methods to process them

DISAFA: Dipartimento di Scienze Agrarie, Forestali e Alimentari, University of Torino, Largo Paolo Braccini 2,
; fabio.meloni@unito.it (FM.);

10095 Grugliasco (TO), ltaly; emanuelemarco.sibona@unito.it (ES.)
renzo.motta@unito.it (R.M.)
D3A: Department of Agricultural, Food and Environmental Sciences, Marche Polytechnic University,

bl hove imied their apeliaton beyond the rescarch commurity. Ancthar cbstoda to aperational e of  into useable information compare with one  § needs, as well as provide spatial detail for planning and the optimization of forest management activiti Via Brecce Bianche 10, 60131 Ancona (AN), Italy; a.vitali@pm.univpm.it
p=8  LiDAR duin hes heen the high cost of dofa collection. Dur objectives in this shudy were fo symmarize,  another in terms of a gain in knowledge 3 . . A 3 ) - y . " .
P31t st evel, both D4R and Landset (el busd pricions of soma comman srocurl and  abone Forest conditons reative o the ovet. CFAVS: Consorzio Forestale Alta Val di Susa, Via Pellousiere 6, 10056 Qulx (TO), ltaly; foreste@cfavs.it (L.C.);
:E volume affribotes and fo mpare the cost of mm such summaries with these obiuined Il[lldl al ﬂ?;[_ To address 4\3 need, we evaluated nede. frract invantary Tioht Netactinn and Ranainag (TiNARY madale Cnnming]y Unrelated RngCSS]'DI’l dimzione@crﬂvs.il (A.D)
2 wm"’:ﬂ:m‘:‘{“' e h‘“dl 'L’:""i‘."“"“z;"’lrm"‘f; m"ﬁmlmm m;;mﬁ;‘;;z:;‘fﬂmﬁ I'n"':‘fﬂ:: m‘ \y % TESAF: Department of Land, Environment, Agriculture and Forestry, University of Padova,

LiDAR data were able fo provide informafion ouress @ much largar area than the stond exoms dlome.  of accuracy and cost, with daa collected by oméo Malette prés de Tin Viale dell'Universita 16, 35020 Legnaro (PD), Italy; emanuelelingua@unipd.it

using traditional field exams. We also con- e . . ) X . X
Keywords: shicohurs, forest manogemant, LiDAR, inventory, stand axams sidered how the physical size of 3 manape- pour enrichir les données ¢ Correspondence: m.garbarino@univpm.it; Tel.: +39-071-2204599

ers used for decades. Landsar satellite imag-

emotely sensed dam are helping
people understand the dimensi
and distribution of tress in forested

areas thar are too large or rugged to survey
on foot alone. This is a global trend that is
helping document the status of forests
worldvwide. Becanse remotely sensed data are
typically collected above the canopy, one
persistent question is how well such dara can
be used 1o inform operational decisions in
forestry. Itis an important question because
digital remote sensing data are now sup-
planting the aerial photo surveys that forest-

ery i inexp and has been useful at =
regional scale, but lacks the higher spatial
resolution preferred for local project deci-
sions. Light Detection and Ranging (Li-
DAR) data are receiving more attention be-
canse of their detailed structural information
and established accuracy in research studies
(Eid et al. 2004, Nazsset 2002, 2009). Prog-
ress in addressing the question about opera-
tional uses of LIDAR is being made for some
local forest atributes (e.g., Hudak er al.
2008b, Hollaus et al. 2009, Falkowski et al.

ment area might impact the relationship.

Background

A historical focus on increasing timber
yield via forest management contributed o
carly field methods for estimating tree
growth ar different levels of competition
(Hummel and O'Harz 2008); measure-
ments or observations of forest structure
were typically made within small, homope-
neous units, or stands. Today, however,
wood fiber is just one of many resources con-
siddered by forest managers, who may be re-
sponsible for decisions impacting multiple
resnurces over large, heterogeneons land-

données inférieure 4 ce
supérieure, la hauteur mo
ssus du sol ont été estimée:
erreur quadratique moyen
res par hectare) a été estit
ssions utilisées pour gén
i Lan E

dual Tree Height Information
d Surveys, LIDAR and UAV-DAP
mber Species in Northern Japan

Dhwari 3, Naoyuki Furuya * and Takuya Hiroshima 5
e Scholf Al and i S The Uiy of oy HYDROLOGICAL PROCESSES
Published online 8 August 2007 in Wiley InterScience

Forestry and Environmental Sciences, Yezin, Naypyitaw 15013, My
™ tal Sciences, Yerin, Naypyitaw 15013, Myanm (www.interscience wiley.com) DOIL: 10.1002/hyp.6770

frest, Graduate School of Agricultural and Life Sciences, The University

Academic Editors: Christian Ginzler and Lars T. Waser
Received: 25 October 2016; Accepted: 20 December 2016; Published: 23 December 2016

Abstract: In this study, airborne laser scanning-based and traditional field-based survey methods
fow b Tenindatn cmdlimnntine con mmcancad har cinfon mns b dend £11-3 traas as a reference dataset.
re applied to four circular
d within the Alpine Space
litional field-based (indirect

305, Japan; owarifiuf a.u-toky o.ac jp

ods were compared by using

stry and Forest Products Research Institute, 7 Hitsujigaoka, Toychiraku,

firego.jp

5" The University of Tokyo Hokkaido Forest, Graduate School of Agricultural and Life Sciences, The Univers:
of Tokyo, Furane, Hokkaido 079-1563, Japan; hiroshim@uf.a u-tokyo.acjp
*  Comespondence: kyawthumoe.uof@gmail.com

checkl
Received: 17 January 2020; Accepted: 11 February 2020; Published: 15 February 2020 updat

Abstract High-value imber species such as monarch birch (Betula maximowicziana Regel), cast
aralia (Kalopanax septemiobus (Thunb.) Koidz), and Japanese cak (Quercus crispula Blume) pli
important ical and ic roles in forest in the cool temperake mixed fores
in northem Japan. The accurate measurement of their tree height is necessary for both practic
management and scientific reasons such as estimation of biomass and site index. In this study, v
investigated the similarity of individual tree heights derived from conventional field survey, digit
aerial photographs derived from unmanned aerial vehicle (UAV-DAP) data and light detection ar
ranging (LiDAR) data. We aimed to assess the applicability of UAV-DAT in obtaining individu
tree height information for large-sized high-value broadleaf species. The spatial position, tree heigl
and diameter at breast height (DBH) were measured in the field for 178 trees of high-value broadle
species. In addition, we manually derived individual tree height information from UAV-DAP ar
LiDAR data with the aid of spatial position data and high resolution orthophotographs. Tree heigh
from thee dil P Cru F i through paired sample t-test, correlatic
coefficient, and height-diameter model. We found that UAV-DAP derived tree heights were high
correlated with LIDAR tree height and field measured tree height. The performance of individu
tree height measurement using traditional field survey is likely to be influenced by individual speci
Overall mean height difference between LIDAR and UAV-DAP derived tree height indicates th
UAV-DAP could underestimate individual tree height for target high-value timber species. Tl
height-diameter models revealed that tree height derived from LiDAR and UAV-DAP could be bett
explained by DBH with lower prediction errors than field measured tree height. We confirm
the applicability of UAV-DAP data for obtaining the individual tree height of large-size high-vah
broadleaf species with comparable aceuracy to LIDAR and field survey. The result of this study w
be useful for the species-specific forest manage ment of economically high-value imber species.

g. Our results show that tree
real heights (DIR) of felled
1at showed the smaller mean
field (DIR) data, followed by
sults cannot be generalized to
om zero (nadir). We observed
eights (DIR) than traditional

Stream network modelling using lidar and photogrammetric
digital elevation models: a comparison and field verification

Paul N. C. Murphy,* Jae Ogilvie, Fan-Rui Meng and Paul Arp

Nexfor-Bowater Forest Watershed Research Centre, Faculty of Forestry and Environmental Management, PO Box 44553, 28 Dineen Drive,
University of New Brunswick, Fredericton, NB E3B 6C2, Canada

cal shape crowns.

Abstract: s; ground control point
A conventional, photogrammetrically derived digital elevation model (DEM: 10 m resolution) and a light detection and ranging
(lidar)-derived DEM (1 m resolution) were used to model the stream network of a 193 ha watershed in the Swan Hills of
Alberta, Canada. Stream networks, modelled using both hydrologically corrected and uncorrected versions of the DEMs and
derived from aerial photographs, were compared. The actual network, mapped in the field, was used as verification. The lidar
DEM-derived network was the most accurate representation of the field-mapped network, being more accurate even than the
photo-derived network. This was likely due to the greater initial point density. accuracy and resolution of the lidar DEM
compared with the conventional DEM. Lidar DEMs have great potential for application in land-use planning and management
and hydrologic modelling. The network derived from the hydrologically corrected conventional DEM was more accurate than
that derived from the uncorrected one, but this was not the case with the lidar DEM. Copyright © 2007 John Wiley & Sons,
Ltd.

KEY WORDS  stream network: hydrologic modelling; DEM; lidar; hydrologic correction: watershed delineation: flow
accumulation

Received 31 October 2006; Accepted 21 March 2007
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Stand Level Validation of Ba
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Operational Cruising Example
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Species?




e oeememne Legend
» Publicly available satellite data (Sentinel-2/Copernicus) .
B
» 10m x 10m cells - 20% smaller than a parking space 2
4
» Data analyzed with a machine-learning algorithm (Al) 2
7
Useful for identifying species or species groups :

Hardwood/conifer
Intolerant hardwood/tolerant hardwood

Spruce/pine

NFI Database + supervised classification + SOLRIS 3.0 OR field data/previous inventory-.-.-'-""ﬁ



Species Predictions - Supervised Classification

far 18t
[

Classified raster

- Pine-dominated

D Deciduous-dominated — Pine-dominated

- Spruce-dominated — Spruce-dominated
D No ALS returnsz2 m

Deciduous-dominated




» 1km2 grid cells

» Based on 20km x 20k

network of plots

Value
P 27.6467 |
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» 1km2 grid cells

» Based on 20km x
20km network of
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How will you
benefit from the
program?
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J' How are we leveraging the Private Lands eFRI?
L

» Producing inventory attributes to be used by landowners and forest professionals
» Promote forest industry on private land

» Find areas of high-value or in need of thinning

» Measuring carbon storage on a landscape or property
» Finding target/priority areas

» Consecutive measurements will give us carbon flux

» Determining suitable habitat for avian species (canopy densities) and thermal
cover for moose or deer (understory density, tree height) -> Biodiversity

» Terrain, water, and forest information to support MFTIPs -> Better maps + stand
information

» Inform other projects such as the OWA’s Living Laboratories and CLT production,
Maple Syrup production, identifying rare forest conditions (butternut) or suitab
planting sites on landscape (for chestnut and other species)




o
¢

o) . :
) Benefits as a member of the public?

» As the project is funded publicly, all data produced will be
available online.

» This includes all lidar-derived inventory layers (basal areas,
volumes, etc.)

» As well as predicted-species layers




o) o
%) Benefits as a member of the OWA?

» Workshops/videos designed to assist with accessing and
analyzing the data

» A la carte data delivery clipped to your property

» Derived data such as topographic wetness index, slope,
contours, stream predictions, hillshade, etc.




Project Areas




Merchantable Basal Area
- High : 58.8226

- Low : 4.12968

* Local Sawmills

PLAFRI Prescott-Russel Pilot Project (2021

by |:| Private Land Inventory Boundary
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PLAFRI Roadmap 2022-2023 (S

Summer/Fall 2022 -
Establish additional plots
to expand inventory
coverage to surrounding
CAs

Finish additional
calibration plots and
deliver inventories by

November 2022
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PLAFRI Roadmap 2024-2026 (SC

- Hamilton/Niagara Region (3000 km?) (2021 LiDAR date
- Lake Simcoe Region (2000 km?) (2021 LiDAR data)

- Lake Huron Region (4000 km?) (2022 LiDAR data)

- Quinte/Belleville to Bancroft (7500 km?) (2022 LiDAR d%a 4

- Smaller projects where possible (Mississauga, Halton, etc



&) Data availability
e The South

No data? Lobby your municipality!

TN
Lake Nigissing'2020

‘Ottawa.Gatineau 2019 20

South Nation 2019

Grey/County;:2019

Peterborough'2017

Lake Simcoe 2019 371247 %7 LiDAR Acquisitions (< 5 years)
B EBrampton 2016
[ Grey County 2018
GTA 2014 - 15
[ Halton 2018
[ Hamikon Niagara 2021 - 22
[ Lake Erie 2017 - 18
[ Lake Mipissing 2020
Hamilton Niagara 2021 - 22 [ Lake Simcoe 2019
[ Milten 2017
[ Ottawa Gatineau 2019 - 20
[ Ottawa River 2019 - 20
= [ Peel 2016
B Peterborough 2017
£d [ sault Ste Marie 2018
B South Central Dutham 2018
B South Nation 2019
Il Thunder Bay 2019

- [J B vork 2019

N Wi south|Central Durham 0.18 N
Peel 2016/, AAY0rk:2019

Milton 2017 j\{

<& Halton 2018

8 rake Erie 2017-18
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2 Where are we leveraging the Private Lands eFRI?
e The North

.

Whitefeather Forest
0

'Ogoki Forest
2024

Trout Lake Forest
2026 .
Caribou Forest

Whiskey Jack-Forest 2027

2027 &% -
. Wabadowgong Forest

Hearst!Forest
2022

- Kenora Forest : :—‘_L/J 20221 Abitibi River Forest
= o= _ e W) Pic Forest 2027
: 2023 Nagagami|Forest
2026 Gordon Cosens Forest
2023

Dryden Forest
_ 2024

Boundary, Waters Forest! 3 e
2022

o[ #"  Wnite River Forest ' Romeo Malette Forest
Lakehead Forest 2025 Pineland Forest 2021 e
- 2024 2025, Timiskaming Forest

MissinaibilForest 2027
L Al
Algoma-li_orpst

f 2026

Temagami Forest
2023

Spanish Forest
2025

Northshore'Forest Nipissing Forest
X 2025 Sudbury Forest 2022

2025

FMU LiDAR =y 2
[T 2021 ' Fr‘n:'HI-Sern Ottawa Valley Forest
[ 2022 o
0 ' ks
l:l 2023 Bancroft-Minden Forest
[ 2024 = 27
[ 2025
[ 2026

[ 2027
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Climate Adaptation Training
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“* Climate Change Adaptation Training CLIMATE

INSTITUTE
» Partnership between OWA and Climate Risk Institute (CRI)

» CRI: non-profit, academically affiliated organization focused on advancing practice
and delivering services related to climate change risk assessment, adaptation
planning, policy evaluation and resiliency. Already have adaptation training for
engineers and urban planners. Forestry is a good fit.

» Training for forest owners, forest managers, and forest practitioners to adapt their
forests to climate change.

» Students:
» Bring their own property, a woodlot or forest they own or manage, to the course

» Learn about practical, climate adaptation tools and strategies that are applicable at the
forest and stand level

» Conduct a vulnerability assessment of their land

» Develop an adaptation plan for their land

» Training is based on the proven and effective US Forest Service Adaptation
Workbook process

» Goals: 200 landowners trained, 50 practitioners trained representing 6,000 ha of
land
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FSC Expansion Program
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“*" Forest Stewardship Council Certification Expansion

>
>

Expansion of FSC program
Grow certified land in program by 6,000 ha

Target non-traditional group members (private business, universities, commercial
forests)

Communications, marketing, program administration improvements

Increase added value for program participants, such as: marketing forest products,
increased public recognition, additional management and marketing tools

Pilot FSC Canada’s Ecosystem Services Procedure

» Verify and quantify ecosystem services on private land (water, soil, biodiversity,
recreation, carbon)

» EX. Area of forest cover restored, tonnes of annual carbon sequestration, length of
recreational trails built, etc.

First step for increased recognition, both public and financially, for the services
provided to society by private forests



OWA Equipment Acquisitions for Valu
Added Services
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PLAFRI Equipment Acquisitio

d
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8x Vertex hypsometers
- Ultrasonic sound works in dense bush
- Accuracy within £1%

- Used for measuring tree heights to
calibrate LiDAR

8x Submeter GNSS units (Emlid Reach and EOS Arrow)
- Survey grade

- Used to establish calibration plots
- Capacity to log RINEX data

NAS Storage Solution for hosting inventory data
- 20 terabytes (with room for expansion)

rARROW 100




PLAFRI Equipment Acquisitio

2X Mavic 3 Enterprise Drones
- Survey-grade UAV mapping drones

- Can produce georeferenced cm-level accurate
2D orthophotography

Orthographic view Perspective view

Flattened image can used for m

urements Can be v
and stand delineation aut




2X Mavic 3 Enterprise Drones
3D photogrammetry

flown with LIDAR even if it is 10+ years old

PLAFRI Equipment Acquisitio

- Can be used to produce point cloud data from

- Can produce inventory information for areas already

B Photogrammetric
Forest canopy point cloud
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Questions?

» LIDAR and Inventory Contact

» Myself (Ben) -> b.gwilliam@ontariowoodlot.com = 647-206-2007

» Sionaid Eggett -> sionaid.eggett@ontariowoodlot.com
» FSC and Carbon Offsets Program Contact

» Glen Prevost -> glen.prevost@ontariowoodlot.com e 705-35
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