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KI und Computer Vision in der Fernerkundung
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Kl und Computer Vision in der Fernerkundung

RGB Drone image
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Kl und Computer Vision in der Fernerkundung

Texture Metrics
Entropy
Variance
Mean
Homogenity
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Kl und Computer Vision in der Fernerkundung
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Kl und Computer Vision in der Fernerkundung

Image Segmentation (Unet)

Raw drone imagery — Segmentation output
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Kl und Computer Vision in der Fernerkundung

Point cloud Segmentation (PointNet)
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Waldinventur mit Kl + Drohnen + 3D LiDAR

Point cloud (PointNet)
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Waldinventur mit Kl + Drohnen + 3D LIiDAR
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Waldinventur mit Kl + Drohnen + 3D LiDAR

ECOSENSE site (Black Forest, Germany)
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Waldinventur mit Kl + Drohnen + 3D LiDAR

ECOSENSE site (Black Forest, Germany)
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Waldinventur mit Kl + Drohnen + 3D LiDAR
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Waldzustandserhebung mit KI + Drohnen + Satelliten
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prediction with satellite data
(regional @ 10 m)
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Large-scale remote sensing reveals that tree mortality
in Germany appears to be greater than previously
expected
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Abstract

Global warming poses a major threat to forests and events of increased tree mortality are observed globally. Studying tree mortality often
relies on local-level observations of dieback while large-scale analyses are lacking. Satellite remote sensing provides the spatial coverage
and sufficiently high temporal and spatial resolution needed to investigate tree mortality at landscape-scale. However, adequate
reference data for training satellite-based models are scarce. In this study, we employed the first maps of standing deadwood in Germany
for the years 2018-2022 with 10 m spatial resolution that were created by using tree mortality observations spotted in hundreds of drone
images as the reference. We use these maps to study spatial and temporal patterns of tree mortality in Germany and analyse their biotic
and abiofic environmental drivers using random forest regression. In 2019, the second consecutive hotter drought year in a row, standing
deadwood increased steeply to 334+ 189 kilohectar (kha) which corresponds to 2.5 +1.4% of the total forested area in Germany. Picea
abies, Pinus sylvestris, and Fagus sylvatica showed highest shares of standing deadwood. During 2018-2021 978 +529 kha (7.9 +4.4%) of
standing dead trees accumulated. The higher mortality estimates that we report compared to other surveys (such as the ground-based
forest condition survey) can be partially attributed to the fact that remote sensing captures mortality from a bird’s eye perspective and
that the high spatial detail (10 m) in this study also captures scattered occurrences of tree mortality. Atmospheric drought (i.e. climatic
water balance and vapor pressure deficit) and temperature extremes (i.e. number of hot days and frosts after vegetation onset) were the
most important predictors of tree mortality. We found increased tree mortality for smaller and younger stands and on less productive
sites. Monospecific stands were generally not more affected by mortality than average, but only when interactions with damaging
insects (e.g. bark beetles) occurred. Because excess tree mortality rates threaten many forests across the globe, similar analyses of tree
mortality are warranted and technically feasible at the global scale. We encourage the international scientific community to share 33
and compile local data on deadwood occurrences (see example: www.deadtrees.earth) as such a collaborative effort is required to help
understand mortality events on a global scale.
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Author: Clemens Mosig

Acquisition Date: August 15, 2023
Platform: drone
File Size: 659 MB
Spectral Properties : RGB
Label Source: visual_interpretation
Label Type: semantic_segmentation
Label Quality: 3
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deadtrees.earth
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©) Falkirk, GB

Author; Clemens Mosig
Acquisition Date: August 15, 2023
Platform: drone
File Size: 659 MB
Spectral Properties : RGB
Label Source: visual_interpretation
Label Type: semantic_segmentation
Label Quality: 3
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©) Falkirk, GB

Author. Clemens Mosig
Acquisition Date: August 15, 2023

Platform: drone

File Size: 659 MB

Spectral Properties : RGB

Label Source: visual_interpretation

Label Type: semantic_segmentation

Label Quality: 3 >
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deadtrees.earth Home Map Dataset  About Profile

‘

@ Forbach, DE

Author; Naturpark Schwarzwald
Acquisition Date: 2020

Platform: airborne
File Size:

Spectral Properties :
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@ Forbach, DE

Author: Naturpark Schwarzwald
Acquisition Date: 2020

Platform: airborne

File Size: 13.3 GB

Spectral Properties : RGB

L Download Dataset

Deadwood for 2020

_ opacity
Satellite-based prediction




Waldzustandserhebung mit Kl + Drohnen + Satelliten
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@ Forbach, DE

Author, Naturpark Schwarzwald

Acquisition Date: 2020

Platform: airborne
File Size: HE W

Spectral Properties :
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deadtrees.earth Map Dataset About Profile

Satellite

@ Forbach, DE

Author; Naturpark Schwarzwald
Acquisition Date: 2020

Platform: airborne
File Size: 13.3GB

Spectral Properties : RGB
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Author: Naturpark Schwarzwald

Acquisition Date: 2020

Platform: airborne
File Size: 13.3 GB
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@ Forbach, DE

Author: Naturpark Schwarzwald
Acquisition Date: 2020

Platform: airborne
File Size: 133 GB

Spectral Properties : RGB
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Arlena Brosinsky (Potsdam University)
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Ben Weinstein (University of Florida)
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Carl Gosper (Western Australian Department of Biodiversity, Conservation
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Chris Reudenbach (Universitat Marburg)

Christian Mestre Runge (Universitat Marburg)

Christian Rossi (Swiss National Park)

Christoph Dreiser (Nationalpark Schwarzwald)

Clemens Mosig (Leipzig University, Center for Scalable Data Analytics and
Artificial Intelligence (ScaDS.Al))

Daniel Moreno-Fernandez (Universidad de Alcala, Institute of Forest
Sciences (INIA-CSIC))

David Hedding (University of South Africa)

David Montero (Leipzig University, German Center for Integrative
Biodiversity Resarch (iDiv))

Djamil Al-Halbouni (Leipzig University)

Elham Shafeian (University of Saskatchewan)

Emily Lines (University of Cambridge)

Erik Carrieri (University of Turin)

Etienne Laliberté (Université de Montréal)

Fabian Fassnacht (Freie Universitat Berlin)

Fabio Meloni (University of Turin)

Felix Schiefer (Karlsruhe Institute of Technology (KIT))

Helene C. Muller-Landau (Smithsonian Tropical Research Institute)
Henrik Hartmann (Julius Kihn-Institut )

Hooman Latifi (K. N. Toosi University of Technology)

Jacob Schladebach (Alfred Wegener Institute )

Jakobus Mohring (Leipzig University)

Jan Altman (Institute of Botany of the Czech Academy of Sciences)
Jan Hempel (Leipzig University)

Jana Eichel (Utrecht University)

Janusch Jehle (University of Freiburg)

Jesse M. Kalwij (Karlsruhe Institute of Technology (KIT), University of
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Josefine Umlauft (Center for Scalable Data Analytics and Atrtificial
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Joseph Hupy (Purdue University)

Julian Frey (University of Freiburg)

Katarzyna Zielewska-Buttner (Forest Research Institute (FVA))
Katherine Zdunic (Western Australian Department of Biodiversity,
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Kirill Korznikov (Institute of Botany of the Czech Academy of Sciences)
Konrad Greinwald (University of Freiburg)

Lars Oppgenoorth (Universitat Marburg)

Laura Sotomayor (University of Tasmania )

Linyuan Li (Beljing Forestry University)

Marco Heurich (Bavarian Forest National Park, Inland
Norway University of Applied Science, University of
Freiburg)

Marie-Therese Schmehl (Potsdam University)

Martin Denter (University of Freiburg)

Marziye Ghasemi (K. N. Toosi University of Technology)
Matt Stenson (Commonwealth Scientific and Industrial
Research Organisation)

Matteo Garbarino (University of Turin)

Matthew Allen (University of Cambridge)

Matthias Gassilloud (University of Freiburg)

Melvin Hernandez (Smithsonian Tropical Research Institute)
Michael Maroschek (Technical University of Munich,
Nationalpark Berchtesgaden)

Michael Scherer-Lorenzen (University of Freiburg)
Michele Volpi (ETH Zurich and EPFL)

Miguel Mahecha (Leipzig University)

Milton Garcia (Smithsonian Tropical Research Institute)
Mirela Beloiu Schwenke (ETH Zurich)

Mirko Malicke (Karlsruhe Institute of Technology (KIT),
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Myriam Cloutier (Université de Montréal)

Nadine Ruhr (Karlsruhe Institute of Technology (KIT))
Nicolas Vargas-Ramirez (Universidad Nacional Auténoma
de México | National Autonomous University of Mexico)
Oscar Pérez-Priego (University of Cordoba)

Paloma Ruiz-Benito (Universidad de Alcala)

Paul Neumeier (Leipzig University)

Peter Hajek (University of Freiburg)

Pratima Khatri-Chhetri (University of Washington)

Qin Ma (Nanjing Normal University)

Rupert Seidl (Technical University of Munich, Nationalpark
Berchtesgaden)

Samuel Wiesmann (Swiss National Park)

Samuli Junttila (University of Eastern Finland)

Selina Ganz (Forest Research Institute (FVA))

Selina Schwarz (Karlsruhe Institute of Technology (KIT))
Stefan Kruse (Alfred Wegener Institute )

Stéphanie Horion (University of Copenhagen)

Stuart Grieve (Queen Mary University of London, Queen
Mary University of London)

Suzanne Prober (Commonwealth Scientific and Industrial
Research Organisation)

Tabea Olszewski (Bavarian Forest National Park)

Teja Kattenborn (University of Freiburg)

Tommaso Jucker (University of Bristol)

Ulrike Markel (Hochschule fur Forstwirtschaft Rottenburg)
Vicente Vasquez (University of Florida)

Vincent von Dosky (unique land use GmbH )

Yan Cheng (University of Copenhagen)

Yanjun Su (State Key Laboratory of Vegetation and
Environmental Change, Institute of Botany, Chinese
Academy of Sciences)

deadtrees.earth

Mehr als 180 Personen
Mehr als 60 Institutionen
Daten aller Kontinente
Daten aller Biome
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Kl ist keine Black Box Sensorgestutzte Geoinformatik

: , , www.geosense.uni-freiburg.de
Simpler Ansatz, aber Rechenintensiv

KI = Hype UND Game Changer
Schlussel: Daten, Daten, Daten
Kl skaliert nicht im Alleingang;

Wir freuen uns (sehr!) uber
Kooperationen

Anwendungstests von Kl
Austausch von Daten und Methoden
Gemeinsame Forschung & Entwicklung
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