Joint Lab
Kinstliche Intelligenz
& Data Science

Monitoring Biodiversity of Agroforestry Systems, using
Multisensor Earth-Observation Data and Deep Learning

Moritz Lucas’, Ralf Pecenka'’-?, Bjorn Waske

1 Osnabruck University, Joint Lab Artificial Intelligence & Data Science, Germany {moritz.lucas, bjoern.waske}@uos.de

Z Leibniz Institute for Agricultural Engineering and Bioeconomy (ATB), Germany rpecenka@atb-potsdam.de

Background

« Agroforestry is a land management system that
deliberately combines trees, crops, and/or livestock within the
same spatial and/or temporal domain [1]. ~Improved Water Quality
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* These either ancient or modern farming techniques, encompassing o -
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small-scale farms to landscapes. -Healthy Environment <
\ —Reduced Erosion

" Higher Biodiversity

~ Timber, Livestock Products,

Advantages of Fruits, Nuts, Crops and Fodder

Agroforestry | ~—__ Protected Against
Extreme Weather
_—Reduced Wind Speeds
“Enhanced Climate ————Less Evaporative Demand
vilgre 1:Io f segré on' 'dow F|ure 2: Short rotation alley cropping system - Lower Temperatures

orchard near Hohenebra in the Kyffhauserkreis with poplars near Sacro (Germany) in summer
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Mapping Trees Outside Forests

Motivation

» Classifying trees outside forests offers a simpler approach to
assessing agroforestry, given its high complexity due to variations.

» Existing studies use thresholds based on height models, near-
infrared and geometrical attributes.
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Figure 3: Results of the semantic segmentation of forest and trees outside forest classes.
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* Biodiversity was shown to be positively influenced by the
heterogeneity of the landscape. The aim of this project is to

evaluate b'°dlver3|ty at Iandscape level. This research was supported by the Lower Saxony Ministry of Science and Culture (MWK),
funded through the zukunft.niedersachsen program of the Volkswagen Foundation.
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