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Abstract

Here, we describe the standardized protocol used by the Canadian Airborne Biodiversity Observatory (CABO) to
conduct ground-based surveys of canopy trees at forested sites: Parc national du Mont-Mégantic and Mont-
Saint-Bruno, Québec. Ground-based canopy tree surveys were conducted in circular sample plots of 15 m radius,
with plots distributed across gradients of interest (e.g., species composition, elevation, slope orientation, and
logging history), and recorded in the Plots app in Fulcrum. For each sample plot, precise GPS coordinates of plot
centres were taken, as well as slope angle and aspect. Within each sample plot, all trees that met the selection
criteria were identified to species and geolocated relative to the plot center using the Postex system (Haglof
Sweden AB, Langsele, SE). In addition, height, diameter at breast height (DBH), canopy area, and crown
dominance class were estimated for all selected trees. All data were entered into the Vegetation Surveys: Large
Trees app in Fulcrum. In Parc national du Mont-Mégantic, for any tree species that had fewer than 10 individuals
assigned as 'Dominant' or 'Co-dominant' (crown dominance classes), across all sample plots, additional
individuals found outside sample plots were geolocated and measured to bring the sample size to 10 (data
recorded in the Plants app in Fulcrum). The ground-based canopy tree surveys were conducted in order to be
paired with remotely-sensed aerial hyperspectral imagery.

protocols.io | https://dx.doi.org/10.17504/protocols.io.29bgh2n April 2, 2020 2/53



https://dx.doi.org/10.17504/protocols.io.29bgh2n
https://creativecommons.org/licenses/by/4.0/
http://www.caboscience.org/
http://www.haglofsweden.com/index.php/en/products/instruments/calipers/496-dp-postex
http://www.haglofsweden.com/
http://www.haglofsweden.com/
http://www.haglofsweden.com/
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.29bgh2n

€3} protocols.io Partof SPRINGERNATURE

Attachments

B B B BE B B

Megantic_map_rare_tr... Identification PICEA... Sample_notice_park_r... Spruce.pdf MtMegMap_01.pdf MtMegMap_02.pdf MtMegMap_03.pdf

165KB 106KB

0B
Leaf Collection Park... Quick ID Guide (inco... CABO_species_list_pe...
646KB 19.2MB 37KB

357KB 1.4MB

Guidelines

OVERVIEW OF OBJECTIVES AND GENERAL METHODOLOGY
Ground-based forest surveys for CABO serve two main goals:

(1) Permitting calibration/validation for identifying tree species from airborne sensor data.

893KB

2.7MB

= This requires mapped locations of the crowns of multiple individuals of as many tree species as possible.
= |ndividuals should occur in a variety of conditions relevant to the signal received on the airborne sensor (e.g.,

aspect, slope) and should represent different crown sizes.

(2) Permitting field-based tests — and validation of airborne-based tests - of how forest tree diversity and

composition varies according to predictor variables of interest (e.g., elevation and logging history).

= This requires plot-based sampling in which each species present is quantified with respect to aspects of
abundance (# stems > threshold DBH; location of those stems; individual DBH measurements, etc.).

= Fulfilling objective 2 contributes towards fulfilling objective 1, but probably not to the point that one sampling
scheme completely fulfills both objectives. Specifically, rare species at the site level (e.g., across Mont-
Mégantic) are unlikely to be represented by many individuals in a set of plots chosen to cover gradients of

interest.
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Materials
STEP MATERIALS

Equipment
. NAME
new equipment
CAT S41 fieldwork cellphone BRAND
_ SKU
LINK

https://www.catphones.com/en-us/cat-s41-smartphone/

Equipment
i NAME
new eqmpment
316m long visible string BRAND
SKU

protocols.io | https://dx.doi.org/10.17504/protocols.io.29bgh2n April 2, 2020 4/53



https://www.catphones.com/en-us/cat-s41-smartphone/
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.29bgh2n

@ protocols.io Part of SPRINGER NATURE

Equipment

new equipment NAME
Rebar BRAND
- SKU
https://www.homedepot.ca/product/peak-products-10mm-rebar-3m-10feet-black-steel/10007627647? |L
eid=PS_GOOGLE_In- l}zl

Store%20%7C%20DSA%20%7C%20Al1%20Pages_All%20Pages_b_DYNAMIC%20SEARCH%20ADS_dsa
-19959388920&gclid=EAlalQobChMI20zUkpmF5AIVwf_jBx3RTwnzEAAYASAAEgKpev

30 pieces of 90 cm SPECIFICATIONS

Equipment

new equipment NAME

Rebar Safety Cap BRAND
SKU

https://www.homedepot.com/p/3-8-Rebar—Safety—Cap-14980/202322846"INK

Orange SPECIFICATIONS
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Equipment
. NAME
new equipment
Laser Geo BRAND
SKU

http://www.haglofcg.com/index.php/en/products/instruments/height/554-|aser-geoLINK

Equipment

new equipment NAME

Trimble Catalyst GPS, NTRIP precision subscription BRAND

_ SKU

Equipment

Duct Tape NAME

_ BRAND

- SKU
LINK
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Equipment
NAME
Transect Tape
_ BRAND
_ SKU
LINK

Equipment

SYSTEM 2 DP Postex with DP Il Caliper and L5 Laser Art no 15-103-1041 NAME

_ BRAND

_ SKU
LINK

http://www.haglofsweden.com/index.php/en/products/instruments/calipers/496-dp-postex

Troubleshooting

Safety warnings

® Especially at Mont-Mégantic, terrain in places is steep and rocky, with high tree density. Field workers
need to travel with care, and should not work alone, especially in more remote and steep-sloped sites.
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Before start

The Fulcrum apps that will be used during this protocol — Plots, Vegetation Survey: Large Trees, and Plants —
require the selection of a project and a site.

SITE SPECIFIC INFORMATION

Parc national du Mont-Mégantic

= Project: “2019-Crofts-PhD-UdeS".

= Site: "MtMeg-1".

= Address: For plots in the Mont-Saint-Joseph area, park at 4491 Chemin de la Montagne, Val-Racine, QC GOY
1E1. For plots in the Franceville area, park in the Franceville parking lot.

= Project Leaders: Anna Crofts and Mark Vellend.

m |ocal crew for 2019: Anna Crofts, Sabine St-Jean, Guillaume Tougas, Charlotte Taillefer, Florence Normand-
Boisseau and Juliette Frappier-Lecomte.

= Park contacts: Camille-Antoine Ouimet, Head of Conservation, Maintenance and Infrastructures
(ouimet.camilleantoine@sepag.com) and Mélina Dubois-Verret, Partnership Consultant
(duboisverret.melina@sepaqg.com).

= Notice: The park patrol officers need to be notified via email on the same day or before of details about the
upcoming tree surveys (where, when, how many people; see the attached "Sample_notice_park_rangers.txt"
file under the "Abstract" tab of this protocol). A research permit has to be carried by each team during the
surveys.

= Number of plots: 30 in 2019.

= Site gradients of interest: species composition, elevation, slope orientation, and logging history.

= Conservation value: high, but trampling is only a problem in the wet areas.

= Magnetic declination: about -15° 21' (West).

/"\ Magnetic declination changes with time, and has to be verified shortly before fieldwork on

http://www.magnetic-declination.com/

= Plant ID resources:

- Arbres et plantes forestiéres du Québec et des Maritimes, Michel Leboeuf, Editions Michel Quintin, 2016.

Parc national du Mont-Saint-Bruno

= Project: “2019-MontSaintBruno”.

= Site: "MSB_forest_crew".

= Address: Parc national du Mont-Saint-Bruno, Rang des Vingt Cinq Est, Saint-Bruno-de-Montarville, QC J3V
4P6.

= Project Leaders: Etienne Laliberté and Mark Vellend.

= Local crew for 2019: Sabine St-Jean, Anna Crofts and Eloise Lessard.

= Park contact: Nathalie Rivard, Head of Conservation and Research (rivard.nathalie@sepaq.com).

= Notice: Prior to the inventories, the dates and times when the crew will enter and leave the park need to be
communicated to Nathalie Rivard. A research permit delivered by the park authorities has to be carried all at
times. A special authorization to drive the research vehicles inside the park is needed and has to be shown on
the car dashboard or windows.
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= Number of plots: 8 in 2019.

= Site gradient/target: The goals of this site are 1) to extend the altitudinal gradient at Mont-Mégantic and to
sample tree species that are rare or absent from Mont-Mégantic, and 2) to maximize diversity among plots.
Data from these two forested sites will be combined for analysis.

= Conservation value: high.

= Magnetic declination: about -14° 26' (West).

/"\ Magnetic declination changes with time, and has to be verified shortly before fieldwork on

http://www.magnetic-declination.com/

= Plant ID resources:
- Arbres et plantes forestiéres du Québec et des Maritimes, Michel Leboeuf, Editions Michel Quintin, 2016.
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Fieldwork Preparation

1 Undergo site reconnaissance. Select plot locations as follows:

= To fulfill the needs of locality-specific research questions, plots should span the
gradients of interest (e.g., elevation and logging history), with relatively even
coverage at different positions along the gradients. The aim is to maximize statistical
power in tests of the basic form: community.property ~ X1+ X2...Xn, in which X1...Xn
are plot-level variables that might explain variation in community properties across
the gradients of interest.

= To fulfill CABO-wide needs for the calibration of sensor data, plots (or individual
trees) should be sampled to ensure that each tree species is represented by at least
10 individuals considered Dominant or Co-dominant (see “"Crown Class" distinctions
below).

= The aim is to have a minimum of 30 plots per site.

2 To measure true north (vs magnetic north), the Laser Geo needs to be setup with the
local magnetic declination.
Find the updated magnetic declination of your field site by locating it on
http://www.magnetic-declination.com/. This has to be done shortly before fieldwork, as
magnetic declination changes with time.
Enter this value in the Laser Geo under Settings — Magnetic declination.

protocols.io | https://dx.doi.org/10.17504/protocols.io.29bgh2n April 2, 2020 10/53


http://www.magnetic-declination.com/
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.29bgh2n

@ protocols.io Part of SPRINGER NATURE

“ iy Q O B www .magnetic-dedination.com
a File manager - My files
& Find the magnetic declination
at your location
Find your location or click on the map to display your magnetic declination Browse countries What is Magnetic Declinabion?
Sites of Inferest e =
Cosmaos Plus! a . "
Live Hetors 360° Earth Map Live - Satellite Map Street View m
.Eiw_lf_ﬁ'im_“ll ;I Astron ;In? Discover The Beauty Of The World. streetview-260.com
Find your location s -
boucherville [ 'r-s,whs 4 r:
Canada ~ =2 J
=
SEARCH MAP:: '
Browse countries You clicked hera:
No malch ’ 4 Latitede: 45° 3T 3TN
Try again or click on the map 0 ” 4 Longitude: 73" 28 4.4 W
for your location Montréal-Est }/ POINTE-ALX.TREME
B x Magnetic Declination: .14° 22" N
! Declination is NEGATIVE (WEST) “F,,,
i Inclination: 63° 55' =y
Magnetic field strength: 53620.8 nT 4 q\a‘* ;}‘f:
[ —— — NN
> o b
o = g
Le = & ¥
) = - &
360° Earth . FEAUN
i ) I S5 & o
Map Live 3 i [
streetview-360.com ':_:5 i
f La Pasm )
.'f Dd
Satellite Map %
Street View
»
“
5 %
= & N
Equipment
. NAME
new equipment
BRAND
Laser Geo
SKU

LINK

http://www.haglofcg.com/index.php/en/products/instruments/height/554-

laser-geo

11/53

protocols.io | https://dx.doi.org/10.17504/protocols.io.29bgh2n April 2, 2020



http://www.haglofcg.com/index.php/en/products/instruments/height/554-laser-geo
http://www.haglofcg.com/index.php/en/products/instruments/height/554-laser-geo
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.29bgh2n

€3} protocols.io Partof SPRINGERNATURE

Plot Creation and Measurements

3 Establish the plot in the field by permanently marking the plot center with rebar (90 cm
long) topped with an orange safety cap. Be sure the rebar is inserted into the ground
deeply enough to be sturdy. Label the cap with the plot number and mark the rebar with
a piece of duct-tape labeled with: CABO - Plot number - Initials of the people
establishing the plot - Date.

Equipment
. NAME
new equipment
CAT S41 fieldwork cellphone BRAND
_ SKU
LINK

https://www.catphones.com/en-us/cat-s41-smartphone/

Equipment

new equipment

Rebar

https://www.homedepot.ca/product/peak-products-10mm-rebar-3m-10feet-black-stee
eid=PS_GOOGLE_In-

Store%20%7C%20DSA%20%7C %20All%20Pages_All%20Pages_b_DYNAMIC%20SE,
19959388920&gclid=EAlalQobChMI20zUkpmF5AIVwWT_jBXx3RTwnzEAAYASAAEgKpev

30 pieces of 90 cm
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Equipment

new equipment NAME

Rebar Safety Cap BRAND
SKU

https://www.homedepot.com/p/3—8-Rebar-Safety-Cap-14980/202322846LINK

SPECIFICATIONS

Orange

Equipment

Duct Tape NAME

_ BRAND
SKU

4 Establish the plot in Fulcrum.
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Note

Lots of areas of Parc national du Mont-Mégantic are not covered by cellular reception.
Plots can be created in Fulcrum offline but be sure to sync as soon as possible once back

in service.
Synch by opening the Fulcrum app on your phone and clicking on the 2 circular arrows
icon.
Q RO T w4l 2:43PM
= Plots S BLC U
4 ®
L J
Q
L
e 2,
L J
®
Google °
= = a
List View Record Filter Settings

The two circular arrows will turn while synchronizing, and stop turning once the
synchronization is complete.
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41
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Equipment

new equipment

CAT S41 fieldwork cellphone

NAME

BRAND

SKU

https://www.catphones.com/en-us/cat-s41-smartphone/"INK

From the Fulcrum main menu, go to the Plots app and then access the Records.

crum

X pe to niter your apps - 1.3 total

Sort by Last Activity =

Vegetation Surveys: Herbs and
Shrubs

Surveys of low-lying herbaceous and/or woody

Subplots
Smaller areas of well-defined shape/size that are

metted within plots.

xample: forest inventory plots.

Sites

Sites are spatial clusters of field research

activities. Sites are generally larger than plots,

and their shape/size is not constrained.

wo caso~- () &3

Exports Imports.

Sabine St-Jean submitted 4 recordsin Vegetation

Surveys: Herbs and Shrubs,
4 F o

Sabine St-Jean submitted 12 records in Subplots,
12 1] a

Sabine St-Jean submitted 2 recordein Plots,
2 (1] o

Sabine St-Jean submitted 2 records in Sites,
1 1 o

4

Etienne Laliberté submitted 1 record in

Vegetation Surveys: Herbs and Shrubs.
] i L

Sabine 5t-Jean submitted 1 record in Vegetation

Surveys: Herbs and Shrubs.
o 1 L

April 2, 2020
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4.2

4.3

= capor (7)) 53~

Plots

Small areas of well-defined shape/size, within which environmental conditions are refatively homogencus. Example: forest
inventory plots,

Activity

@ .1 02 Sabine 5t-Jean submitted 2 recerds 2 days ago

records

Sabine 5t-Jean submitted 1 record 3days ago

& 28

contributors

Sabine St-Jean submitted 1 record 3 days ago

Records °

VievEdi Data

Importer + Sabine 5t-Jean submitted 1 record 5 days ago
Imgart Cata

Exporter

ExportData +

Sabine St-Jean submitted 1 record 24 days ago

Create a new record.

() Fuleru Plots « a =lmlé &

o el QT W ek Dt ad Dt

Under Plots — Metadata and Plots — Study Site, respectively select the appropriate
Project and Site (see Site Specific Information).

®  Plots @ @

. 50120050, P1_Pine, MSB_forest_crew =

-

Project 2019-MontSaintBruno

® StudySite

"

Site MSB_forest_crew i
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4.4

4.5

Under Plots — Plot, assign the plot a Plot Field ID, and indicate the names of the team
members (one or more) creating the plot as well as the date of plot creation.

Note

The default entries are the name of the person logged into Fulcrum and the current date.

®  Plots

—‘ 50120050, P1_Pine, MSB_forest_crew
® Plot

Plot ID

Plot Field ID

First Established By

Date First Established

Under Plots — Location, georeference the plot location approximately by clicking Update
Location with GPS on your field cellphone (connected to the Trimble GPS or not) -
coordinates will automatically be imported to the Latitude and Longitude fields.

®  Plots

50120050, P1_Pine, MSB_forest_crew

® Location
Latitude (degrees)
Longitude (degrees)
Horizontal Accuracy (m)
Altitude (m)
Vertical Accuracy (m)

Current GPS Information

Current GPS Information.
Your GPS is not accessible. No Location Available

Update Location with GPS

50120050

P1_Pine

= | Anna Crofts, Sabine 5t-Jean

= | September 23,2019

45,5526776

-73.3188041

3.9

159

Update Location with GPS

protocols.io | https://dx.doi.org/10.17504/protocols.io.29bgh2n
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Note

During the growing season, under a closed canopy, GPS precision will be ~ 1 to 5 m, using
the Trimble GPS or your field cellphone. This is okay when establishing plots but in the
autumn once the leaves have dropped, plots will need to be revisited and location updated
to obtain < 1 m, ideally < 30 cm, precision.

In 2019, the Trimble GPS was used when first establishing the plots, but the field cellphone
would have resulted in an equivalent precision (> 1 m), because of the closed canopy. All
plots have been or are to be revisited after leaf fall in the autumn or winter 2019-2020 to
obtain more precise coordinates (< 1 m).

4.6  Under Plots — Plot Shape and Size, enter the Plot Shape (Circular), and Plot Diameter
(30 m).

®  Plots @ (V)

50120050, P1_Pine, MSB_forest_crew

(® Plot Shape andSize

Plot Shape = | circular i ]

Plot Diameter (m) « | 30 [i ]

Note

The area of standard forest inventory plots is approximately 400m?; this contains too few
canopy trees for CABOs goals (i.e., community composition of canopy trees). The Postex
system (see below and the Postex System User Guide) has a range of up to 30 to 40 m,
however due to the forest density across Mont-Mégantic such range is not possible. A plot
diameter of 30 m (15 m Postex range as radius) results in a plot area of approximately
707mZ; an area that is more likely to capture canopy tree community properties than
standard forest inventory plots and still allows for use of the Postex system.

4.7  Under Plots — Optional Plot Info, take a photo of the plot (Plot Photos) and, if needed,
add Plot Remarks (i.e., the reason why the plot was selected, e.g., contains a given rare
species).
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®  Plots

. 50120050, P1_Pine, MSB_forest_crew

&
i ®

(® Optional Plot Info

Plot Remarks

Plot Photos

5 Take plot-level measurements (e.g., slope and aspect).

Equipment

NAME
Transect Tape

_ BRAND

_ SKU

Equipment

. NAME
new equipment
Laser Geo BRAND

_ SKU

http://www.haglofcg.com/index.php/en/products/instruments/height/554- LINK
laser-geo
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5.1 Using the Angle and Compass functions of the Laser Geo, measure slope angle and
aspect along two vectors per plot:
1) parallel to the steepest slope (shown in red in the figure below), and
2) any other secant vector (shown in white), crossing the first one.
Take the slope angle and aspect measurements between two researchers who are
standing along the vectors 7.5 m apart. The angle is in the direction from the higher

position to the lower position along the slope.
L"“'\‘E + '__‘ oW .-:‘:__"‘_':‘.'. .ﬁ:ﬂ_,& E

Figure showing an example of the two slope vectors. The steepest one is illustrated in red,
and the secant one in white.

Note

For the slope angle measurements, the researcher using the Laser Geo should aim at the
point equivalent to their eye-level on the other researcher.

protocols.io | https://dx.doi.org/10.17504/protocols.io.29bgh2n April 2, 2020 20/53



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.29bgh2n

€3} protocols.io Partof SPRINGERNATURE

Note

For Compass measurements, AZ (azimuth) denotes bearing (i.e., compass degrees).

5.2  Under Plots — Optional Plot Info, save the slope angles (Slope 1and Slope 2) and
aspects (Bearing 1 and Bearing 2).

®  Plots @ @

. 50120050, P1_Pine, MSB_forest_crew =
Plot Audio Remarks 0
Slope 1(°) -252

Bearing 1(°) 282.7

Slope 2(°) -19.3

Bearing 2 (°) 223.9

5.3  Save the newly created plot and its associated plot-level data.
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®  Plots @

50120050, P1_Pine, MSB_forest_crew

|

6 Divide the plot in sampling sections to help keep track of your progression within the

survey plot.
Equipment
new equipment NAME
3 16m long visible string BRAND
SKU
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u Already Surveyed ® Current Survey H To Survey

Three 16m long visible strings (shown as the white lines in this figure) are installed -
starting from the plot center and going towards its edges - in order to create different
sampling sections: 1) what has already been surveyed (shown in blue), 2) what is
currently surveyed (shown in orange), and 3) what is left to survey (shown in grey). When
a section is completed, move to the adjacent one. Once two adjacent sections are
completed, remove the string separating them in order to combine them. Use the free
string to delineate the new adjacent area to survey.

To avoid forgetting trees, survey each section going from the plot center to its edges,
moving from one delineating string to the other in a regular zigzag pattern.

I Creation of the Vegetation Surveys Records

7

7.1

From the Fulcrum main menu, go to the Vegetation Surveys: Large Trees app and create
a new record.

@Fulcrum Vegetation Surveys: Large Trees » ES OB B | @ I o

= Search your data. Q ¥y w 11records Download Data.

Under Vegetation Surveys: Large Trees — Metadata, select the current Project (see Site
Specific Information).

Under Vegetation Surveys: Large Trees — Sampling Plot, select the current Plot (as
created in step 4), and answer "No" to Trees Measured in a Subplot?
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® Vegetation Surveys: Large Trees Bf (J)

1record, September 23,2019

Project 2019-MontSaintBruno

® SamplingPlot

Plot 50120050, P1_Pine, MSB _forest_crew

Trees Measured in a Subplot? = | No (i ]

7.2 Under Vegetation Surveys: Large Trees — Survey Event, indicate the names of the team

members (one or more) doing the vegetation survey as well as the date of the survey.

()  Vegetation Surveys: Large Trees @ GD

1record, September 23,2019

(® SurveyEvent ”

Surveyed By « | Anna Crofts, Sabine St-Jean [i]
Date Surveyed = | September 23, 2019 [i]
Event Remarks [i]
Audio Remarks ()

Note
The default entries are the name of the person logged into Fulcrum and the current date.

7.3  Under Vegetation Surveys: Large Trees — Survey Methodology, answer "X-Y position
from plot center" to Tree Positioning Method.

For Tree Size Measurements, select the fields "DBH", "Height", "Crown class", and
"Crown diameter".
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(¥ Vegetation Surveys: Large Trees Dy ({/)

1 record, September 23,2019

(® Survey Methodology

Tree Positioning Method XY position from plot center

Tree Size Measurements DBH, Height, Crown class, Crown diameter (i ]

7.4  Under Vegetation Surveys: Large Trees — Survey — Tree Taxa Present, select "ltems",
then (+), then "Select", and enter the Latin names of all tree species present in the plots.
Species are entered one at a time, once one is entered you are returned to the (+) step.
This process selects the species you are entering from the built-in complete VASCAN
species list, thus avoiding mistakes in the name of species.

Note
If you find additional species when sampling, return to the the Vegetation Surveys: Large

Trees — Survey — Tree Taxa Present and enter new species as instructed above. Before
continuing with the survey be sure to save the changes if you have internet access.

- N
®  Vegetation Surveys: Large Trees @ V)
1record, September 23, 2019 =
@®  Survey Methodology
Tree Positioning Method X-Y position from plot center
Tree Size Measurements DBH, Height, Crown class, Crown diameter ;]
® Ssurvey
% Tree Taxa Present m

protocols.io | https://dx.doi.org/10.17504/protocols.io.29bgh2n April 2, 2020 25/53



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.29bgh2n

€3 protocols.io Part of SPRINGERNATURE

()  Vegetation Surveys: Large Trees (=c/tinz) @
. 14 1record, September 23,2019 / Tree Taxa Present (8 Items)
¥ Acersaccharum Marshall View »
X Pinus strobus Linnaeus View »
X Quercus rubra Linnaeus View »
X  Tsugacanadensis (Linnaeus) Carriere View D>
X Fagusgrandifolia Ehrhart View »
() Tree Taxa Present (/i @)
. Untitled
@® Metadata
Duration 52 seconds (First Creation)
Filter: Geography ;)
VASCAN Filter: Growth Form L
VASCAN Taxon -[::::::::] i
Identification Qualifier .0
Identification Remarks P i ]

Select aRecord

betula &

Betula alleghaniensis Britton
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Note

In some cases, the Latin names in VASCAN and in field guides might differ for a given
species. VASCAN is to be considered more up to date. If you run into a species identified
from a field guide that doesn’t seem to be in the VASCAN drop-down list, use an internet
connection to look up synonyms on the VASCAN website and obtain the accepted species

name.

¥ » Canadensys

explorer - repository tools [EIsEash

Betula alleghaniensis Britton

=@ EBetula alleghaniensis Britton is anlaccepr_ed species name|sensu FMNA Ed. Comm.,

1997.

Hybrid parent of

L gE8 Befula xpurpusii C. Schneider,

Vernacular names

bouleau jaune Darbyshire et al, 2000
(D bouleau des Alléghanys Marie-Victorin, 1995
@D bouleau merisier Louis-Marie, 1953
B0 merigier Marie-Victorin, 1995
BN merisier blanc Louis-Marie, 1953
&) merisier jaune Louis-Marie, 1953
EE8 vyellow birch Farrar, 1996
@D swamp birch Farrar, 1996
Synonyms

@D Betwle slleghaniensis var. fallax (Fassett) Brayshaw FNA Ed. Comm., 1997
L) Setuia alleghaniensis var. macrolepis (Fernald) Brayshaw FNA Ed. Comm., 1997
D Setuls lvtea F, Michaux nom. lkg FNA Ed. Comm., 1997
@D Betuia ltes F. Michaux var. litea TROPICOS

Postex Setup

8 Setup the Postex system, please refer to the Postex System User Guide.
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Equipment

SYSTEM 2 DP Postex with DP Il Caliper and L5 Laser Art no 15-103- "*"*

1041

_ BRAND
SKU

http://www.hagIofsweden.com/index.php/en/products/instruments/cali|oers/496-LINK

dp-postex
Equipment

. NAME
new equipment
Laser Geo BRAND
_ SKU
http://www.haglofcg.com/index.php/en/products/instruments/height/554- LINK
laser-geo
Equipment
Transect tape NAME
_ BRAND

SKU
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Survey Trees within each Plot

9 Survey all trees within each plot that meet the following selection criteria:
i) All trees with a crown canopy class of "intermediate", "co-dominant", or "dominant"
(see step 9.6 for canopy class designations)

ii) Trees in the crown canopy class "suppressed" if DBH = 9 cm.

For every tree that meets the selection criteria, identify it to species, measure DBH,
position in the plot, height and canopy area, and assign a canopy class (see steps 9.1to
9.9 for details).

Equipment
new equipment NAME
Laser Geo BRAND
- SKU
http://www.haglofcg.com/index.php/en/products/instruments/height/554- LINK
laser-geo
Equipment

. NAME
new equipment
CAT S41 fieldwork cellphone BRAND
_ SKU

LINK

https://www.catphones.com/en-us/cat-s41-smartphone/
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Equipment

new equipment NAME

Trimble Catalyst GPS, NTRIP precision subscription BRAND
SKU

Equipment

System 2 DP Postex with DP Il Caliper and L5 Laser Art no 15-103- NAME

1041

Haglof Sweden BRAND

- SKU
LINK

http://www.haglofsweden.com/index.php/en/products/instruments/calipers/496-
dp-postex

9.1 Under Vegetation Surveys: Large trees — Surveyed trees, select (+) to begin a new
entry. Identify individual to species and record it under Taxonomic ldentity — Tree Taxon
—-only the taxa entered in step 7.4 will be available to choose from.

Note

- If needed, add "Identification Remarks" in the appropriate entry box in Fulcrum. This
optional field has not been used in the 2019 surveys.

- If there is any ambiguity in species, make a note of this in the “Identification Qualifier”
entry box in Fulcrum.

- All VASCAN recognised tree hybrids are available.
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()  Vegetation Surveys: Large Trees (=ditinz @ f:@'
€ 1record, June 25,2019 / Surveyed Trees (38 ltems)

X Abiesbalsamea (Linnaeus) Miller view »

®  Surveyed Trees (=ditinz) :’\I
Acer saccharum Marshall

® Metadata “

Duration 1 minute, 39 seconds (First Creation)

Location 0.000000, 0.000000

(® Taxonomic Identity

Tree Taxon « | Acersaccharum Marshall ~

9.2  Measure the tree's DBH, to the nearest millimeter, using the Postex system's SmartScale
caliper and DP Il handheld device. Record DBH under Vegetation Surveys: Large trees —
Surveyed trees — Size Measurement(s) — DBH (cm). If an individual has more than one
DBH, use the additional DBH field(s).

) Surveyed Trees @ )
Acer saccharum Marshall
(® Taxonomic Identity

Tree Taxon = Acer saccharum Marshall

®  Size Measurement(s)

DBH (cm) | 297 0

DBH2 (cm)

Diameter at breast height (DBH) is measured 1,30 m above the highest level of the ground
around the tree, according to the "Normes d'inventaire forestier (2016)". We consider a
tree to have multiple DBHs if different trunks are attached to the same base.

9.3  Estimate the tree's position in the plot, using the Postex system. Record the coordinates
(the X and Y values, which are relative to the plot center) under Vegetation Surveys:
Large trees — Surveyed trees — Location —-there is no need to record the 3 distance
measurements (d1, d2, and d3).
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9.4

9.5

®  Surveyed Trees @ {~://
Acer saccharum Marshall
(® Location
X Position (m) 2,96 (i}
Y Position (m) 4,06 (i ]

Distance from center (m)

Compass bearing (°)

As the plot center's X-Y coordinates are (0, 0), X and Y Position values will each be
negative for one half of the plot.

If the Postex system is unable to take a distance measurement (e.g., tree density is too
high), use the Laser Geo to measure Distance from center and Compass bearing. To do
so, aim the Laser Geo from the DBH of tree* towards the center of the Postex tripod and
use the DME function to measure distance from center (m) and Compass function to get
the compass bearing (°). Record these these values under Vegetation Surveys: Large
trees — Surveyed trees — Location.

*In the middle of the trunk laterally, with the Laser Geo resting on the side of the tree to
be able to aim. In 2019, we did not take into account the radius of the tree as, in dense
forests where the Postex system was unable to work, most trees had a small DBH (< 20
cm).

*®  Surveyed Trees @ {é’/
Acer saccharum Marshall

® Location

X Position (m) 2,96 [i]

Y Position (m) 4,06 (i ]

Distance from center (m)

Compass bearing (%)

Estimate the tree's Height, to the nearest 10 cm, using the Height 3P function of the
Laser Geo. Record height under Vegetation Surveys: Large trees — Surveyed trees —
Size Measurement(s) — Height (m).
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Note

Height 3P calculates height using:
1) distance to tree (at eye-level),
2) angle to tree base, and

3) angle to tree top.

Because of the two angle measurements, this function does not require researcher to be

on level ground.

To obtain correct measurements, the observer has to be about 10 m away from the tree

trunk.

®  Surveyed Trees
Acer saccharum Marshall

(® Taxonomic Identity

Tree Taxon

(®  SizeMeasurement(s)

DBH (em)

DBH 2 (cm)

Height (m)

= Acer saccharum Marshall

Y

9.6  Assign the tree a Crown Class of "Dominant", "Co-dominant", "Intermediate”, or
"Suppressed" (as defined below). Record the assigned crown class under Vegetation
Surveys: Large trees — Surveyed trees — Size Measurement(s) — Crown Class.

Note

Crown class should be determined based on trees immediately surrounding* the individual
measured (not at a per plot level).
*The immediate neighbours being all the trees (from all crown classes) whose canopy has
a common edge with the canopy of the tree of interest.

Description

Cro Cod
wn e
clas
s

D Trees with crowns that
Dom extend above the general
inant level of the trees
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immediately around the
measured trees. They are
somewhat taller than the
co-dominant trees, and
have well-developed
crowns, which may be
somewhat crowded on the
sides, receiving full light
from above and partly from
the side.

Co-
domi
nant

Trees with crowns forming
the general level of the
trees immediately around
the measured trees. The
crown is generally smaller
than those of the dominant
trees and is usually more
crowded on the sides,
receiving full light from
above and little from the
sides.

Inter
medi
ate

Trees with crowns below,
but extending into, the
general level of the crown
canopy (may include trees,
shrubs, or other
obstructions) immediately
around the measured trees.
The crowns are usually
small and quite crowded on
the sides, receiving little
direct light from above but
none from the sides.

Sup
pres
sed

Trees with crowns entirely
below the general level of
the crown canopy (may
include trees, shrubs or
other obstructions) around
the measured trees,
receiving no direct light
either from above or from
the sides.

Text taken directly from Table 12.1 from “Canada’s National Forest Inventory Ground

Sampling Guidelines”, Version 5.0 (2008).

The original classifications (in "Normes de stratification écoforestiére", 2015) included two
additional categories (Veteran and NA) not relevant for CABO.
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Schéma 12
Etagement d’un peuplement

L

213 4

1/2 4

Vétéran : Arbre survivant d'un peuplement disparu (peuplement précédent). dont 1’adge est
nettement supérieur a celui du peuplement actuel. 11 cohabite avec les codominants et les
dominants de ce peuplement ou il swplombe un jeune peuplement issu dune perturbation
d’origine naturelle ou humaine.

Dominant : Arbre dont la hauteur dépasse visiblement 1’espace occupé par les codominants. Sa
cime s’ étend par-dessus 1’étage général du couvert principal. Généralement, ils sont peu nombreux.

Codominant : Arbre dont la cime occupe 1’espace ou se situe généralement la majorité des cimes
de tiges formant un peuplement, soit approximativement supérieur au 2/3 de la hauteur des arbres
dominants. Leur cime contribue & former I’étage général du couvert du peuplement.

Intermédiaire : Arbre qui occupe 1'espace médian de la majorité des hauteurs de tiges d'un
peuplement, soit approximativement entre la 1/2 et les 2/3 de la hauteur des arbres dominants. Leur
cime s’étend dans la partie inférieure du couvert.

Opprimé : Arbre qui occupe ’espace sous-jacent de la majorité des tiges d’un peuplement, soit
approximativement plus bas que la 1/2 de la hauteur des arbres dominants. Leur cime est
entiérement au-dessous de 1’étage général du couvert.

Taken from Table 12 in "Normes de stratification écoforestiére’, (2015).

Vétéran (V): not used by CABO. The age of a tree and how it relates to stand history is not
relevant to what is seen in airborne imagery, so such trees can be assessed according to
the criteria for other designations.

Dominant (D): Dominant.

Codominant (C): Co-dominant.

Intermédiaire (I): Intermediate.

Opprimé (0): Suppressed.
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®  Surveyed Trees
Acer saccharum Marshall

(® Taxonomic Identity

Tree Taxon

(® Size Measurement(s)
DBH (cm)

DBH 2 (cm)

Height (m)

Crown Diameter (m)
Bearing (°)

Canopy distance 1(m)
Canopy to tree trunk (m)
Canopy distance 2 (m)

Crown Class

4 ()
= Acer saccharum Marshall
297 (i ]
18,7 [ ]
= 0165
= 915
= 477
= 567
=] o

9.7  Measure the tree's approximate crown dimensions (Bearing, Canopy distance 1and 2,
Canopy to tree trunk) using the the Compass and DME functions of the Laser Geo. Later
calculations will assume an oval shape for tree crowns, in which case the necessary
measurements involve the length and width and the position of the tree bole.

1) Bearing (°): the compass bearing of the longest part of the canopy (compass

function).

2) Canopy distance 1 (m): the length of the longest dimension of the canopy (DME

function).

3) Canopy to tree trunk (m): the distance to tree trunk of the longest side of the
canopy (DME function), measured by the researcher with the Laser Geo standing at the
same point than during measurements 1) and 2).

4) Canopy distance 2 (m): the length of the perpendicular side of the canopy (DME

function).

Record these values under Vegetation Surveys: Large trees — Surveyed trees — Size

Measurement(s).
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©

4)

3)
L !f\y LI
= 1) & 2) =

.

oy

L
e

Brown circle: tree trunk.

Green ovalish shape: projection of the tree canopy.

Blue smiley face: researcher holding the Laser Geo.

Yellow smiley face: researcher at whom the Laser Geo is aimed.

Arrows: pointing in the direction in which the Laser Geo has to be aimed*.
*For measurement no 4), the position of the two researchers can be inverted.

Note

For bearing, there are always two possibilities (e.g., 90 or 270 degrees). We assumed that
the position of the two researchers (more upslope or downslope) did not make a
difference, as long as the researcher holding the Laser Geo (illustrated by a blue smiley
face) does not move from measurements 1) to 3).
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9.8

®  Surveyed Trees [;‘f

Acer saccharum Marshall

Tree Taxon «  Acer saccharum Marshall

®  SizeMeasurement(s)

DBH (cm) + 25 (i ]
DBH 2 (cm)
Height (m) « 206 [ ]

Crown Diameter (m)

Bearing (°) « | 162
Canopy distance 1(m) « | 484
Canopy to tree trunk (m) « | 1,95
Canopy distance 2 (m) « | 4,85
Crown Class + Dominant [ ]

In the case where the tree is leaning or bent to the point that the trunk at breast height is

not even underneath the crown, canopy dimension measurements are done as described
above, except the distance from the edge to the tree trunk (see measurement 3 below) is
entered as a negative number.

1) Bearing (°): the compass bearing of the longest part of the canopy (compass
function).

2) Canopy distance 1 (m): the length of the longest dimension of the canopy (DME
function).

3) Canopy to tree trunk (m): the distance to tree trunk of the longest side of the
canopy (DME function), measured by the researcher with the Laser Geo standing at the
same point than during measurements 1) and 2).

4) Canopy distance 2 (m): the length of the perpendicular side of the canopy (DME
function).
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4)

O 3) 1) &2) =

¥
L
a

'

e a
e

Brown circle: tree trunk.

Green ovalish shape: projection of the tree canopy.

Blue smiley face: researcher holding the Laser Geo.

Yellow smiley face: researcher at whom the Laser Geo is aimed.

Arrows: pointing the direction in which the Laser Geo has to be aimed*.

*For measurement no 4), the position of the two researchers can be inverted.

9.9  Save your record.

®  Surveyed Trees

Acer saccharum Marshall

9.10 Repeat steps 9.1-9.9 for every tree in the plot that meets the selection criteria.

Next Plot

10 Survey the next plot by following steps 3 to 9 over again.

Tree Mapping for Leaf Collection (Megantic Only)

11
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Safety information

The following step applies to the larger leaf spectra effort. It represents what the leaf
spectra crew asked the veg crew to do prior to their arrival at the Megantic site, in order to
save time, as the veg crew has easier access to this site and is familiar with it.

During site reconnaissance (walking between plots), pay attention to: 1) individuals of
rare tree species (see attached Species List per Site and step 12), and 2) trees that meet
the Leaf Spectra selection criteria. Create and save individuals in the Plant app in
Fulcrum.

Note

Leaf Spectra Selection Criteria:

= Leaves exposed to direct sunlight for at least 6 hrs a day.

= Tree height that allows for leaf collection (target leaves located at ____ m at most).

= Within 30 mins, ideally 15 mins, from parking spots for the Leaf Spectra van.

» If possible, sample individuals of the same species across the park (i.e., in both
sectors and across the altitudinal gradient).

= Goal: 10 individual trees per species, for the common species; and 5 individual trees
per species, for rare species (see attached Species List).

Details to know to assist the Leaf Spectra Crew during leaf collection:

= The Leaf Spectra van, once settled, won't move for the rest of the day.

= Once harvested from the tree, the leaves must remain attached to the branch during
transportation to the Leaf Spectra van.

= [f leaf collection occurs before aerial imagery, do not collect leaves inside the plots.

Equipment
. NAME
new equipment
Trimble Catalyst GPS, NTRIP precision subscription BRAND
SKU
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Equipment

new equipment NAME

CAT S41 fieldwork cellphone BRAND
SKU

https://www.catphones.com/en-us/cat-s41-smartphone/"INK

11.1  From the Fulcrum main menu, go to the Plants app.

@Fulcrum oo cazor (B G

Q, Type to filter your apps - 13 total Exports  Imports

Active - Sort by Last Activity

Sabine St-Jean submitted 1 record in Plots.
0 1 o

Plots

Small areas of well-defined shape/size, within
which environmental conditions are relatively
Sabine St-Jean submitted 1 record in Plots.

homogenous. Example: forest inventory plots. 1

Bulk Leaf Samples Paul Hacker submitted 9 records in Bulk Leaf
Samples.

Bulk samples of fresh leaves for spectral and trait )] 9 o

measurements.

Paul Hacker submitted 9 recordsin Plants.

0 9 o
Plants

Individual plants that are georeferenced,
identified, measured, and/or sampled.

Paul Hacker submitted 1 record in Bulk Leaf

Samples.
0 1 o

Vegetation Surveys: Herbs and

Shrubs . .
Paul Hacker submitted 9 records in Plants.
Surveys of low-lying herbaceous and/or woody [ 9 o

vegetation.
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@Fulcrum amo cARO> (3) 3

Plants

Individual plants that are georeferenced, identified, measured, and/or sampled.

Activity

@ 1 160 Paul Hacker submitted 9 records 20 hours ago

records

Paul Hacker submitted 9 records 20 hours ago

& 29
contributors

Paul Hacker submitted 1 record 5 days ago

Records 9

View/Edit Data

Importer 2 Paul Hacker submitted 3 records 5 days ago
Import Data

Exporter s

Export Data

Paul Hacker submitted 1 record 5 days ago

11.2  Create a new record.

@ Fulcrum  Plants « s 5 B|® o
;3 Search your data

= a ¥ u 1002 records. Donmload Data

11.3  Under Plants — Metadata — Project, select the appropriate project name (see Site
Specific Info).
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®  Plants (et ( J)‘
| 44678725, 147, Larix laricina (Du Roi) K. Koch =
® Metadata =
Created (davice) 22/07/2019 3 14:46:22 4 months azo by Anna Crofts
Updated (cdevice) 01/11/2019 3 22:37:56 3 weeks ago by Anna Crofts
Created (veh) 22/07/2019 3 18:05:25 4 months ago by Anna Crofts
Updated (\v2h) 01/11/2019 3 22:43:58 3 weeks azo by Anna Crofts
Duration 1 minute, 23 seconds (Total Time)
14 seconds (Most Recent
1 minute, 2 seconds (First Creation
Source Fulerum Android 2.33.5 / Android 8.0.0 / BullittGroupLimited 541
Location 45.474250,-71.200653 Change
Created Location 45.474202, -71.200667 (3m accuracy, 5.4m from the record
Updated Location 45.386962, -71.912398 (3m accuracy, 56399.2m from the record)
Record Status Pending Verification v
Project 2019-Crofts-PhD-UdeS v

11.4  Under Plants — Site and Plot, select the appropriate Site (see Site Specific Info) and
leave the Plot field blank.

g

® Plants (zditinz) (

|\-‘\

y

444678725, 147, Larix laricina (Du Roi) K. Koch

® SsiteandPlot i

Site

-

MtMeg-1 X 0

(® SsitePlotinformation

Site ID MtMeg-1

11.5 Permanently tag the tree using aluminium tree tags numbered 1-200 —place tag on the far
side of tree, so it cannot be seen from the trail. Under Plants — Plant, answer "Yes" to
Plant Tagged?, record the tag number next to Tag ID, and answer "aluminium tag" to Tag
Type. Add any other relevant info next to Tag Remarks and Plant Remarks.
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&  Plants (editing

. 44678725, 147, Larix laricina (Du Roi) K. Koch

® Plant

PlantID
Plant Tagged?
TagID

Tag Type

Tag Remarks

Plant Photos

Close-Up Photos

Plant Remarks

44678725

147
aluminium tag

LL4 (on flagging)

Select File

Select File

| For leaf collection

o ®

e Q@

11.6  Under Plants — Plant First Occurence, indicate the names of the team members (one or
more) who first observed the plant as well as the date of the first observation of the

plant.
&  Plants (diting)

. 44678725, 147, Larix laricina (Du Roi) K. Koch
@®  PlantFirst Occurrence

First Observed By

Date First Observed *

First Occurrence Remarks
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Anna Crofts

ANtoINe Mathieu
Alexandra Massey
Charlotte Taillefer
Clément Robert-Bigras
Deep Inamdar

Etienne Laliberté
Flarence Blanchard
Guillaume Tougas

Isabelle Gareau

Kathryn Elmer

Madeleine Trickey-Massé
Margaret Kalacksa

Maria Juliana Pardo Losada
Mark Vellend

Myriam Cloutier

Oliver Lucanus

Pablo Arroyo

Paul Hacker

Rime Néron

Rosalie Beauchamp-Rioux
Sabine St-Jean

Sabrina Demers-Thibeault
Xavier Guilbeault-Mayers
Other

22/07 /2019
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11.7  Under Plants — Location, precisely georeference the tree location by clicking Update
location with GPS on your field cellphone connected to the Trimble GPS —coordinates will
automatically be imported to the Latitude and Longitude fields.

® Plants (editing) ( ‘E.\I

44678725, 147, Larix laricina {Du Roi) K. Koch =

® Location
Latitude (degrees) 4547425 >0
Longitude (degrees) -71.2006533 S0
Horizontal Accuracy (m) 3 = i ]
Altitude (m) 4881 S )
Ty =
Vertical Accuracy (m) S ]

Current GPS Information

Your GPS is not accessible. No Location Available

Update Location with GPS Update Location with GPS

11.8  Under Plants — Taxon, select the name of the plant species from the VASCAN Taxon list.

®  Plants (editing) "?\‘
44478725, 147, Larix laricina {Du Roi) K. Koch =
® Taxon a
Taxon Checklist + | VASCAN Al i ]
VASCAN Taxon * | Larix laricina (Du Roi) K. Koch X 0

11.9  Under Plants — Taxonomic Identification, indicate the team members (one or more) the
tree was Identified By, enter the Date Identified, and indicate the ldentification Protocol.
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&  Plants (=ditinz)

S ®

. 44678725, 147, Larix laricina (Du Roi) K. Koch
(® Taxonomic Identification

Identified By . [ ]

% EOIHE Eia!i ey

Alexandra Massey
Charlotte Taillefer
Clément Robert-Bigras
Deep Inamdar

Etienne Laliberté
Florence Blanchard
Guillaume Tougas

Isabelle Gareau

Kathryn Elmer

Madeleine Trickey-Massé
Margaret Kalacksa

Maria Juliana Pardo Losada
Mark Vellend

Myriam Cloutier

Oliver Lucanus

Pablo Arroyo

Paul Hacker

Rime Néron

Rosalie Beauchamp-Rioux
Sabine St-Jean

Sabrina Demers-Thibeault
Xavier Guilbeault-Mayers
Other

Date Identified . [ 2270772019 | ° e

Identification Protocol * - i ]
botanical knowledge only
eld guide, flora or other published source

comparison with herbarium specimen
Other

Identification Qualifier (]

Identification Remarks

Identification Audio Remarks m [i]

11.10  Save your record.

®  Plants (editing

. 44678725, 147, Larix laricina (Du Roi) K. Koch

h©

@® Taxon
Taxon Checklist + | VASCAN v 0
VASCAN Taxon * | Larix laricina (Du Roi) K. Koch X O

Rare Trees Survey outside Plots (Megantic Only)

12 Survey additional rare trees as needed to ensure that all tree species observed across a
given site are represented by at least 10 Dominant or Co-dominant individuals, in order to
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fulfill CABO-wide needs for the calibration of sensor data mentioned at step 1.

12.1  Identify the tree species represented by <10 Dominant or Co-dominant individuals across

the set of plots at the given site.

12.2  For these species, find individual trees = 9 cm DBH outside the plots to bring the sample
size up to at least 10. If possible, use the trees recorded at step 11. If not, create Plant
records for the selected trees by following the directions from step 11.

12.3 Georeference these trees under Plants — Location.

®  Plants (editinz
44678725, 147, Larix laricina (Du Roi) K. Koch

® Location

Latitude (degrees)

Longitude (degrees)

Horizontal Accuracy (m)

Altitude (m)

Vertical Accuracy (m)

Current GPS Information

Your GPS is not accessible. No Location Available

Update Location with GPS

12.4  Record species identification, DBH, height, and crown dimensions in Plants — Plant Size

— Size Measurements.

®

Plants (=diting)
444678725, 147, Larix laricina (Du Roi) K. Koch

Plant Size

@ o

Size Measurements

By clicking on the Items button, the following screen will show up.

4547425

-71.2006533

3

488.1

Update Location with GPS
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®  Plants (=g OIS, |

. ( 44678725, 147, Larix laricina {Du Roi) K. Koch / Size Measurements (0 Items)

There are currently no items.

Click the (+) button to create a new item.

Create one new item per measurement.

&)  Size Measurements (=itinz) @

. November 25,2019, DBH
(® Metadata

Duration 20 seconds (First Creation)

.
Measurement Type — (]
Height
Crown diameter
LAI

DBH (cm) NE ] &

i}
Measured *
ad Alizée Girard 6
Anna Crofts
Antoine Mathieu
Alexandra Massey
Charlotte Taillefer
Clément Robert-Bigras
Deep Inamdar
Etienne Laliberté
Florence Blanchard
Guillaume Tougas
Isabelle Gareau
Kathryn Elmer
Madeleine Trickey-Massé
Margaret Kalacksa
Maria Juliana Pardo Losada
Mark Vellend
Myriam Cloutier
Oliver Lucanus
Pablo Arroyo
Paul Hacker
Rime Néron

2o &3

Na Demers- 1 hibeau
Xavier Guilbeault-Mayers
Other

Date Measured « | 25/11/2019 | o @

Save your size measurements.

&)  Plants (editing) @ @

. € 44678725,147, Larix laricina (Du Roi) K. Koch / Size Measurements (1 Item)

X November 25,2019, DBH view »
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12.5 Save your record.

*®  Plants (=diting) @

. 44478725,147, Larix laricina (Du Roi) K. Koch

Coordinates Conversion

13 Once the field season is over, calculate the X-Y coordinates of the trees which had their
coordinates taken using the Laser Geo (see step 9.4).

13.1 In Fulcrum — Vegetation Surveys: Large Trees, export your data of interest in .csv.

» Select the appropriate project or site.

Vegetation Surveys: Large Trees ~ =
] arch y ita Q T 31records ®) Clear AllFilters (&) SaveView m
" * Record Status Title  Updated ' UpdatedBy ~ = F
Filter Data
Verified 1record, June 13,2019 24/03/20203 15:27:58 Q
¥ Record Updated Verified 1record, June 12,2019 24/03/20203 15:04:03
® A Verified 1record, June 18,2019 24/03/20203 14:552:55 &9 Clear Column Filters
O Today Verified 1record July11,2019  24/03/2020513:00:23 |1 oA 7
O Yesterday Verified irecord, June 11,2019 24/03/2020812:5%:15 |2 ooum
O Last7dms Verified Lrecord, June 10,2019 24/03/2020312:5223 .
O Last 30 days e recora, une 2 (ULSIESEE & HideField
O This Month Verified Lrecord, June 6,2019  24/03/2020a 12:45:37
Y Fiiter by Condition...
O LastMonth Pending 1 record, August 6, 31/01/20203 15:18:47
© SpecificRange Verified Lrecord, July 25,2019 15/01/2020316:03:19 'Y Select Specific Values...
Start date... Verified 1record, June 25,2019 19/11/2019311:24:22  grepymmmrmrayrra
Verified 1record, July15,2019  19/11/2019311:24:04 <.,
v Status Verified 1record, July 16,2019 19/11/20193 11:23:56 2019-Crafts-PhD-UdeS ) I
Verified 1record, July 23,2019 19/11/20194311:23:34
De ing Verification Verified record, July 10,2019 19/11/20193 11:23:26  crooe
erihe record, a11:2as,
[ @ Rejected ! o [ 2019-MontSaintBruno
) @ Verified Verified 1record, July 9, 2019 19/11/20195 11:23:13
N [ 2017-Dessain-Msc
O @ Submitted Verified 1record, July 24,2019 19/11/2019311:23:02  cwar wouns v i wuss - souns s ssan

= Click on "Download data". Indicate the "CSV (.csv)" fomat, then click "Start".

Vegetation Surveys: Large Trees -

= wch your da Q v 2 saveV

31 records X) Clear All Filters

* Record Status Title

I Verified

* Updated ¥ Project
1record, June 13, 2017 24/0372020 3 15:27:58  2019-Crod

Filter Data
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Download Options

Format -
Record Links €@ Record Title -
Media Fields @ File URL -
Media Files O Audio

= Click on the "..." icon —a drop-down menu will appear. Click on the name of the file
you just created.

Vegetation Surveys: Large Trees * I ® &
= Sea data. a ¥ 31records (%) Clear All Filters  (+) Save View
- * Record Status Title * Updated =P

Filter Data Recent Downloads :
Werlfied 1record, June 13,2019 24/03/20 )

=
¥ RecordUpdated Verified 1 record, June 12,2019 zaromol . Vegetation Surveys: Large Trees | .
& an Verlfied 1record, June 18,2019 24/03/20 ket ORI FD)

4

= A download window will appear. Click on "OK".

Vegetation Surveys: Large Trees - M B E
= | searchyour data... Qa v I records ® Clear AllFilters (@) Save View u
Filter Data Ouverture de e39BT49F-157F-4c71-3475-cE3e leDe20ad.zip % Downloads

e Vous aver chois d'ouvrir :
¥ Record Updated | e5OBTAR-1574-AcTi-a4T5-c63e 1 eDe2bad.zip o Surveys: Largs Trees
® an qui est un fichier de type : Compressed (sipped) Folder (218 Ko) R fcate kny
P & partir de : hitps://fulcrumapp.s3.amazonaws. com ion Surveys: Large Trees
sgo (CSV, 254 KB)
O Yesterday Que doit faire Firefox avec ce fichier 7
= Trees
' Last7days (0 Quvrir avec | Explorateur Windows (per défaut) B i
O Last30days {CSV, 261 KE)
O Ths ®@{Enregistrer le fichier
yi: Large Trees
Monh jours effectuer cette acti de fichies.
g Last [ Teujours uer cette action pour ce type de fichier. R 1kE
Specific Range
Start date... End date... E Brmule IC5V, 1KB)
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13.2

13.3

= Extract your compressed file, then open the
"vegetation_surveys_large_trees_surveyed_trees.csv" file using Excel.

In Excel, filter the distance_from_center_m column to remove (untick) the "Empty"
values, then click "OK".

Eneegistrement avtomatique (@) [F] - ] surveyedireesupdated_modif - Excel
Fchoer  Accued  Inserion  Mice en page  Formules  Donmées  Révison  Affichage  Aide D Richercher
= = Qa
__é & |=;‘ [ Requétes ot connexions ﬁ Q.] 5l m ? Ifﬁ =] & -
Obstenir des bR Actuskizer . ) z| Tier | Filtrer Conwertir - Anal
dannées * tout Données bouniéres _ Données géographiques [<| | T] W Auancé =R
Bécupérer et transformer des données Requétes et connexions Types de données Trier et filtrer Outils de données
Akl = § distance_from_center_m
I AB IS AD BE AF 4G BH al A K AL
1 [x_position_ry_position_rx_verified y_verified latitude2 longitude? horizontal_aaltitude  vertical_accL update_localdistance_from,_center | = [compass_bearing_deg
2 .45 -357 45.4488717 -TL10707T8 &1 Trier cu phug petst au plus grand
3 -B.06 -3.44 45432873 -71.1071139 I| Tiier du plus grand au plus pesit
4 695 500 454488572 711071028 .
H 1141 543 45,4488531 -7L.1071474
] 10.52 7,64 45438831 -71.1069261
7 -8.55 837 45.4488137 711071188 g
8 £.35 1n 45.4487953 -71.1070958 '
] -13.68 9.4 45248813 711071700 ;
10 1533 -10.02 45.4488072 711071866 2
n 10,1 -13.55 450487719 -71.1071424 s .
12 -18.15 599 454488475 701072148 :::e
1 -298 149 45.4489273 711070631 i
1 £.37 027 45.4483101 -7L.107097 F1a1
15 178 3 454489374 -71.1071107 7183
16 B85 519 45.4489693 71101218 #19
i 1141 106 45,4455%68 -71.1071474 ZALH
18 -13.03 343 454483417 711071636 v
19 -12.85 a7 45.4483411 -TLIOTITIS
20 -19.51 -0.09 454483065 -71.1072284 anmtes
21 269 524 454489598 711070602
2 407 248 454489073 -TLAOTOTA |

In Excel, create a new column titled compass_bearing_rad_, with its cells containing the
formula "=AL28*PI()/180" to convert degrees to radian.

Where AL28 is the name of the adjacent cell containing the compass_bearing_deg* value
for a given tree.

*This has been measured from the tree to the plot center, with North = 0°, East = 90° and
so forth.

Enregistrement automatique (@) (5] : surveyedtrecsupdated_modif - Excel
Fichier  Accueil Insertion Mise en page Formules Données Révision Affichage Aide & Rechercher
& E
o - ; = ¥
r n Rec
- G ¢
; 2= = & séle
Presse-papiers Police Alignement t Nombre Styles Cellules Edition
somve <\ i x v %
AR AB AC AD AE AF AG AH Al AJ AK AL AM
1 |x_position_m y_position_m x_verified y_verified |latitude2 longitude2 hori alti verl upd distance_from_center_-¥ compass_bearing deg.lcnmEss bearinE rad |
23] -11.59 12.43 -11.59 12,43 454450317 -71.1071492 17] 137|=AL28°P1()/180
38| 0 19.5 o 13.5 45.4431024 -71.1070333 13.5 130 3.141552654
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13.4

13.5

In Excel, caclulate X-Y coordinates of these trees using the following formulas:

- L *sin®
- L *cos®

x
1

with:

X = X_position_m

y = y_position_m

L = Distance_from_center_m
© = Compass_bearing_rad

surveyedtreesupdated_modif - Excel

Fichier  Accueil Insertion Mise en page Formules. Données Révision Affichage Ride 5 Rechercher
A & T -
m- & \ Rec
o séle
Presse-papiers Police Alignement Nombre Styles Cellules Edition
SOMME - X v K || =-ax28*sIN(aM28)
AA AB AC AD AE AF AG AH Al A AK AL AM
1 Ix position m y_position_m k_verified y_verified latitude2 longitude2 hori altiver upd_dustanm from_center -Y_mmpass_bsanng_dsg_mmgass bearing_rad 1}
28jamzs) 12.43 -11.59 12.43 454490317 -71.1071492 l l?l 13?\. 2.3911010751
38 0 15.5 0 19.5 45.44951024 -71.1070333 19.5 180 3.141552654

In Fulcrum — Vegetation Surveys: Large Trees — Survey — Surveyed Trees — [Record]
— Location, edit the appropriate trees by adding their X-Y coordinates. Then, to avoid
confusion, remove their Distance from center (m) and Compass bearing (°). Do so one

Vegetation Survey at a time, saving your record when you're done.
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®  Surveyed Trees [;,f @
. Betula papyrifera Marshall

Bearing (%) = 274

Canopy distance 1(m) * 466

Canopy to tree trunk (m) = 064

Canopy distance 2 (m) *+ 552

Crown Class = Dominant Li ]

Measurement Remarks ;]
® Location

X Pasition (m) 0,54 Li ]

¥ Position (m) 1,48 o

Latitude (degrees) 454674259

Longitude (degrees) -71,208375

Distance from center (m)

Compass bearing (*)

v

®  Surveyed Trees @ @
. Betula papyrifera Marshall

®  Vegetation Surveys: Large Trees (witing) @ @

. < 1 record, June 13,2019 / Surveyed Trees (159 Items)

®) Vegetation Surveys: Large Trees (editing) @

. 1 record, June 13, 2019 sns
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