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In the context of climate change (droughts, storms, etc.)

from high spatial and temporal resolution remote sensing data

« nearly 79% of German forests are damaged* due to an increasing number of extreme weather events

Planning of urgently needed conversion of forests can be assisted by remote sensing (airborne and spaceborne)
Deep Neural Networks may enable new and advanced ways of extracting information

Future Forest aims at: 1) predicting tree species by combining both aerial imagery and satellite time series
2) establishing a near-real-time forest condition monitoring tool based on satellite time series

*https://www.bmel.de/DE/themen/wald/wald-in-deutschland/waldzustandserhebung.html;jsessionid=4BCDC9202DE3ESBBD9A6SCEG3EAGBA29.internet2831#doc14554bodyTextl [German], last acces on July 28th, 2022

1. Tree Species Mapping
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Igh spatial resolution aerial imagery

* Delineated species
» Targets: 8 most abundant
species In Germany

Species

1 Pseudotsuga menziesii
' Fagus sylvatica
'Larix decidua

1 Abies alba

1 Acer pseudoplatanus

1 Betula pendula

¥4 | Picea abies
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Fusing two Deep Learning models:
Convolutional Neural Networks (CNN; images)
+ Recursive Neural Networks (RNN; time series)

Model
training

2002-01

High temporal resolution satellite time series

* Compilation of multiple reference
data sets about forest condition
» 4-years satellite time series:
all spectral bands
+ vegetation indices
» Quality control and smoothing
of time series
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Recursive Neural
Network (RNN)

Model
training

 Map of most abundant
tree species in 20*20m pixel
Validation on very-high
resolution UAV imagery
Investigation of effect of
understory (e.g. co-
dominant layer)
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3. Forest Development:
Conversion Scenarios

* Developed by TU Munich

« Based on results of tree mapping
and forest decline monitoring

* Providing conversion scenarios for the
following decades depending on
desires of forest practitioners,
Including biodiversity, wood yield, etc.

Nationwide
application

IFUB - Institute of Geographical Sciences
Malteserstral3e 74-100

12249 Berlin | Germany
www.geo.fu-berlin.de
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Explainable Al

 Detect reason
for model prediction
 Galin trust In the model
by understanding it
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Resulting product

# 8. Develop a method to compare
& & newly ingested satellite signal
with expected one

#+ Provide forest condition info

IN near real-time

Forest Health Status
1 healthy
~Imedium

™ unhealthy
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