rrrrrrrrrrrrrr
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for Collecting Single-Tree
Attributes
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Introduction: forests inventory measurements & &< %FFe
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1. Tree diameter

2. Tree Height

3. Species Composition 4. Forest biomass




Tree-Quest: single-tree attributes (DBH, TH, ID) 1€ £ %FFe
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Step 4: Point your phone to the top of the B "‘-,.‘.
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Walnut
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Tree-Quest: estimate tree diameter (DBH) S £
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Seedpoint Circle Fit Diameter of circle Height of cylinder

 Choose aseed pointin * Use augmented reality * Estimate diameter ofa * Estimate height of
the center of the stem to fit points with similar  circle around the stem cylinder to stem base
at a heightof ca 1,3 m spectral properties
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Tree-Quest: identify tree species (ID)

2L Pl@ntNet

The GBIF-Global Biodiversity Information Facility Data

4. Identify the correct
tree species

Use the plant identifier to find out the
tree species:

Plant identification: a difficult problem

Exercise: link the pictures to the right plant name

There is a newer version of this record available.
April 29, 2021 [ Dataset | Open Access |
Pl@ntNet-300K image datase

Camille Garcin; @ Alexis Joly; (® Pierre Bonnet; ® Maximilie

sification. It was built from the database of
highlight two particular features
ity of plants morphology

epresent most of the images.

ve.

or the evaluation of set-valued classification
evaluation metrics associated with the dataset (top-K
ased on a resnet50 trained with a cross-entropy loss

Pl@ntnet ¢
of the data

i) The dataset exhibits a

ii) Many species
These two charact
methods and a
and averageK) a
The full description

ent dataset a good candid
ore, we recommend tv
provide the results of a baseline ap,

atas n be found in (to be pr

The scientific publication (NEURIPS

nere: nttps://openre! et/rorum?i

scribing the dataset and providing baseline results can be found
)OTtIt

Utilities to load the data and train models with pytorch can be found here: https:/github.com/plantnet/PlantNet-300K

https://zenodo.org/record/4726653
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https://zenodo.org/record/4726653

Methods: measurement parameters (TQ) € L. SFFo
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Measurement parameters:

Select a point to start your quest!

* Tree Species (ID)

HInternational Institute for

* Tree Diameter (DBH) & 'vAp‘;‘bd Syste$Analysis =

* Tree Height (TH) Ry \Q:‘ ) ¥

Biomass Result

Forest-Quest

— o >
0200rtumistie : }rF\EarkIFIQ

Application records: U A - .L ey Tog Volume: 0.943 m?

Density: 0.474 g/cm3
Biomass: 311.4 kg

* Tree location

* Image of object

L] <5 o~
* Tree biomass (i
= P

2024
/ Distance: 15.287 m
Diameter: 0.258 m
Height: 12351 m
Volume: 0.647 m*




Methods: Case study (urban parks near Vienna)l® &
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Case study (urban parks): Laxenburg Park (2024) Stadt Park Wlen (2025)

* Compiled dataset with
700 measurements from |
30 volunteers in urban
parks near Vienna.

e Collect single-tree
attributes, such as tree
species (ID), tree height
(TH) and diameter at
breast height (DBH).

Tree DBH [cm]

© 10-30

* Compare measurements ®520=60
with traditional forest o
inventory methods (Fl) ® >120

and terrestrial laser
scanning (TLS).

Basemap: ESRI Image
0 25 50 75m



Results: measurement accuracy (errors) € L. SFFo
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TQ vs Fl TQvs TLS TLS vs FI
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Results: measurement quality (low/med/high) 1€ £
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Results: user groups (expert, citizen, student) € £ %FFe
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Results: mobile apps (TQ, GL, WT) € L SFFo
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Geo Quest Green Lens Working Trees
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Conclusion: comparing methods (FI, TLS, TQ) 1€ &
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: . Stand Statistically Expert
Operationally  Single tree .
, , ) characteristic planned knowledge Costs
in use information . i .
acquired sampling required
Forest Directl
Inventory Yes 4 Yes Yes Yes High
measured
(F1)
Terrestrial :
laser Indirectly
) No derived from Yes Yes Yes?! High
scanning oint clouds
(TLS) P
Terrestrial Indirectly
Photogram No derived from Yes Yes Yes? Medium?
metry point clouds
Citizen- _
: : Directly
Science with :
) No measured in No No No
Mobile the a
Phones PP

! particularly for the data post-processing and information extraction phases
’The costs of the equipment are low, but the software and postprocessing costs can be medium to high
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Conclusion: spatial coverage & user location = 1€ £ %$FFe
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Number of user downloads & measurement locations: ,,.,I

* In total 331 users visited 9635 locations and
uploaded 70001 images in Geo-Guest :

iOS: 1186 downloads (881 from Austria, 74 from

Germany, 43 from USA, 24 from China, 21 from
France, 18 from UK) p

Android: 635 installs (425 from Austria, 25 from
Germany, 15 from Zambia, 11 from USA, 9 from UK)

International Institute for . ‘ / \\
% Applied Systems Analysis M Tree.ly M Pl@nt A SN T me\e-Fo 's F F G Il_\;.r".l\"?’:’_ltlb‘l.lf1desamto osterre{h i

OSTERREICHER www.citizen-science.at




Let’s go: download the App with the QR-Code 1§ £
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Thank you for your attention! Questions?

Online Download on the GETITON
Dashboard ' App Store Google Play

OSTERREICHISCHEJN ~
BUNDESFORSTE

https://c4cweb.main.geo-wiki.org/



Conclusion: aboveground biomass (AGB) € L SFFo
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P [g/cm3] AGB Error [%]

V(G = @16 (IR (Zianis et al. 2005) 139.3 24.8 0.66 5.77
— 2\b
AT = @ (o 10 WIERE) (Chave et al. 2014) 139.3 24.8 0.66 9.08
In(AGB) =
a+b-In(DBH) + c - In(TH) il et al, 2006 >4.2 12.7 0-26 o2

AGB = a- (p+TH - DBH%)P

(Chave et al. 2014) 54.2 12.7 0.56 19.8
AGB =
Pinus nigra @+b-TH-DBH2 + ¢ - DBH2 (Muukkonen and Makipaa 2006) 75.45 20.4 0.41 12.48
= 7o . . 2\b
Pinus nigra AL = - (9 - WAl DA (Chave et al. 2014) 75.45 20.4 0.41 13.25
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