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Meadow orchards
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Declining meadow orchards
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Project goals

UAV-based mapping and classification of fruit trees 
on meadow orchards in Bad Schönborn

Single-tree monitoring to derive recommendations
for sustainable management

Transfer UAV-based methodology to Satellite-based imagery

Development of a WebGIS to facilitate tree adoptions

Duration: 2018 - 2022
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UAV data acquisition

Survey 2019
Added survey 2020
Survey 2021
Meadow orchard

• Surveyed area in 2019 & 2020: 40 hectares (3-4 surveys/year)
• 2021: ca. 500 hectares were surveyed 
• Area of meadow orchard cover ca. 100 hectares (20%)
• ca. 1.500 tree were monitored in situ (reference data)
• Single tree detection of ~5.000 trees

09.04.2019 21.04.2019 16.05.2019 17.06.2019
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In situ data

Accuracy of expert-based mapping
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Ergebnis Streuobstkartierung
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Data for the model

Raw data 3D-Pointcloud 3D-Modell

green

red

rededge

NIR

blue

UAV-Data WorldView-3
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Workflow

Processed  Data

 Orthophoto

 Digital elevation model (DEM)

Field data collection

 Tree species

 Vitality

 Care needs

Polygons high object

3 classes: 

Fruit tree, other tree, building

Fruit tree 

polygons

Tree correction
Criteria:
 Fruit tree 

detected 
correctly

 More trees for 
one

 Fruit tree as 
other tree

 No tree detected

Tree detection
(eCognition)

Extraction of 
attributes
 NDVI
 Brightness
 Standard 

deviation per 
band

 Compacness
 Roundness
 etc

Fruit tree dataset

Training set

Classification
algorithm
(WEKA)

GeoJSON fruit trees 

with attributes 

VHR Image
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Results - classification
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Results - tree species
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 Trainingsdaten Testdaten

Distribution of species

Apfel Birne Walnuss

Pflaumenartige Kirsche Sonstige

Baumart
Anzahl 

Trainingsdaten

Anzahl 

Testdaten
Trainingsdaten % Testdaten %

Apfel 617 2485 46% 68%

Birne 249 585 19% 16%

Walnuss 126 184 9% 5%

Pflaumenartige 234 265 18% 7%

Kirsche 97 121 7% 4%

Sonstige 18 3 1% >1%

Best algorithm: Random Forest 

Overall accuracy
ca. 62 %

Accuracy by tree species
Apple: ca. 87 %
Pear: ca. 66 %
Walnut: ca. 22 %
Plum: ca. 26 %
Cherry: ca. 11 %
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Results – Vitality and Care needs

Vitality: Best algorithm: J48

Accuracy 
ca. 85 %

80% 85% 90% 95% 100%

Testdaten

Trainingsdaten

Vitality

Vital Kränklich Abgängig

Vitalität Anzahl Trainingsdaten Anzahl Testdaten

Vital 1207 3617

Kränklich 116 26

Abgängig 28 0

0% 20% 40% 60% 80% 100%

Testdaten

Trainingsdaten

Care needs

Dringender Bedarf Wenig Bedarf Gepflegt

Care needs: Bester algorithm: Random Forest

Accuracy 
ca. 56 %

Pflegebedarf Anzahl Trainingsdaten Anzahl Testdaten

Dringender Bedarf 386 693

Wenig Bedarf 551 1919

Gepflegt 430 1031

Classification

Classification

Test data

Test data
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Outlook: WebGIS meadow orchard for citizens

• Interactive portal and virtual 
meeting point for citizens

• Merging UAV data and results 

• Facilitation of tree adoption

Go-Live of 
WebGIS:

October 28th
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Thank you!


