
Tree-Quest: A Citizen Science App 
for Collecting Single-Tree 

Attributes

Citizens for Copernicus (C4C): Combining Copernicus and Crowdsourced Data for Forest Resources Monitoring



Introduction: forests inventory measurements

22

1. Tree diameter 2. Tree Height

4. Forest biomass3. Species Composition



Tree-Quest: single-tree attributes (DBH, TH, ID)
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Tree-Quest: estimate tree diameter (DBH)
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• Choose a seed point in 
the center of the stem 
at a height of ca 1,3 m

• Use augmented reality 
to fit points with similar 
spectral properties

• Estimate diameter of a 
circle around the stem

• Estimate height of  
cylinder to stem base

Seedpoint Circle Fit Diameter of circle Height of cylinder



Tree-Quest: estimate tree height (TH)

Estimation of tree height 

1. Measure Distance

2. Target base of the stem 

3. Target top of the crown



Tree-Quest: identify tree species (ID) 

https://c4cweb.main.geo-wiki.org/6

The GBIF-Global Biodiversity Information Facility Data 

https://zenodo.org/record/4726653

4. Identify the correct 
tree species

https://zenodo.org/record/4726653


Methods: measurement parameters (TQ)

Measurement parameters: 

• Tree Species (ID)

• Tree Diameter (DBH)

• Tree Height (TH)

Application records:

• Tree location

• Image of object 
• Tree biomass
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Methods: Case study (urban parks near Vienna)
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Case study (urban parks):

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

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

• Compare measurements 
with traditional forest 
inventory methods (FI) 
and terrestrial laser 
scanning (TLS).

Laxenburg Park (2024) Stadt Park Wien (2025)



Results: measurement accuracy (errors)
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Measurement Accuracy: 

mean absolute error (MAE)

3 cm for diameter (DBH)

1.5 m for tree height (TH)

• DBH (R² = 0.97; rMAE = 6%)

• TH (R² = 0.97; rMAE = 11%)

à TQ & TLS agree with FI

à some errors in DBH
à both overestimate TH

TQ vs FI TQ vs TLS TLS vs FI



Results: measurement quality (low/med/high)
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Measurement Accuracy: 

mean absolute error (MAE)

3 cm for diameter (DBH)

1.5 m for tree height (TH)

• DBH (R² = 0.95; rMAE = 6%)

• TH (R² = 0.90; rMAE = 11%)
 

à quality of measurement

à spreads with size (DBH)
à difference among users ?

High Quality Medium quality Low quality



Results: user groups (expert, citizen, student) 
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Measurement Accuracy: 

mean absolute error (MAE)

3 cm for diameter (DBH)

1.5 m for tree height (TH)

• DBH (R² = 0.95; rMAE = 6%)

• TH (R² = 0.77; rMAE = 11%) 

à differs among users (DBH)

à over/under estimate (TH)
à user group / tree size !

Experts Citizens Students



Results: mobile apps (TQ, GL, WT)
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Geo Quest Green Lens Working Trees
Compare different 
mobile applications:

• Geo Quest 

• Green Lens

• Working Trees



Conclusion: comparing methods (FI, TLS, TQ)
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Conclusion: spatial coverage & user location
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Number of user downloads & measurement locations:

• 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)

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



Collaboration partners:
-------------------------------------------------------

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

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

Online 
Dashboard



Conclusion: aboveground biomass (AGB)
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Species Equation Source DBH [cm] TH [m] Ρ [g/cm3] AGB Error  [%]

Quercus robur ln(𝐴𝐺𝐵) = 𝑎 + b , ln(𝐷𝐵𝐻) (Zianis et al. 2005) 139.3 24.8 0.66 5.77

Quercus robur 𝐴𝐺𝐵 = 𝑎 , (𝜌 , 𝑇𝐻 , DBH!)" (Chave et al. 2014) 139.3 24.8 0.66 9.08

Fagus sylvatica
ln(𝐴𝐺𝐵) =

𝑎 + b , ln(𝐷𝐵𝐻) + c , ln(𝑇𝐻) (Zianis et al. 2005) 54.2 12.7 0.56 15.52

Fagus sylvatica 𝐴𝐺𝐵 = 𝑎 , (𝜌 , 𝑇𝐻 , DBH!)" (Chave et al. 2014) 54.2 12.7 0.56 19.8

Pinus nigra
𝐴𝐺𝐵 =

𝑎 + b , TH , DBH! + c , DBH! (Muukkonen and Mäkipää 2006) 75.45 20.4 0.41 12.48

Pinus nigra 𝐴𝐺𝐵 = 𝑎 , (𝜌 , 𝑇𝐻 , DBH!)" (Chave et al. 2014) 75.45 20.4 0.41 13.25


