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| Remote Sensing for monitoring
of forest ecosystems

Lucie Homolova and colleagues
SITOLA Seminar, 09/03/2022
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What to expect today

Short intro to CzechGlobe

Our remote sensing infrastructure

Brief theory about remote sensing — what means ,hyperspectral”
How remote sensing technology can be used for forestry
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Remote Sensing at CzechGlobe

Imaging spectroscopy Laser scanning Thermal scanning
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Remote Sensing Team & Team of Airborne Activites
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Flying Laboratory of Imaging Systems
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Visible and near infra-red Thermal imaging Laser scanning
imaging spectroscopy spectroscopy
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Quick excursion into RS theory
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Quick excursion into RS theory
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Quick excursion into RS theory

@zechGlobe

== Hyperspectral data

P Landsat 8 OLI
Il Sentinel-2 MSI
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Applications for forestry
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3D forest modelling

MSc. thesis of @zechGlobe

terrestrial laser scanning

tree separation separation of reconstructed overlay with 3D tree model
froma point cloud  woody elements  woody skeleton  foliage point cloud  with shoots

www.czechglobe.cz


https://doi.org/10.1093/insilicoplants/diab026
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3D forest modelling

Norway spruce E white pepper

27 m
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Radiative budget modelling and sensitivity analysis
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Radiative budget modelling and sensitivity analysis

Without wood: With wood:
fAPARgreen = 0.76 fAPAR green = 0.58

Sensitivity of sun-induced
chlorophyll fluorescence
signal

NIR-R-G composite
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3D reconstruction of larger forest scenes

MSc. thesis of
A. Jurik

Tree detection

Airborne laser scanning data

Scaling and positioning of
individual tree models

www.czechglobe.cz
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Forest inventory

Tree identification

Tree species classification

Tree parameters (height, crown diameter, DBH, biomass)
Tree biochemical traits (leaf chlorophyll, water content)
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Laser scanning -> tree parameters
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Forest biochemical

- Machine learning
traits ¥
Spectral /—>[ Retrievals

databases 12
/ Maps of vegetation traits
Radiative transfer models

(DART+Prospect) Hyperspectral images
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Forests from space (satellite data)

+ Global Forest Watch )
* Time series analysis, examples from CR
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Global products of forest cover loss and gain
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https://data.globalforestwatch.org/
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Landsat data processed in Google Earth Engine

B Landsat 1 July 1972 - January 1978
I Landsat 2 January 1975 - July 1983
I Landsat3 March 1978 — September 1983

I Londsatd July 1982 - December 1993

Landsat5 March 1984 - January 2013

s | R 16-day revisit
Landsat7 April1999-

huduta.febmawzal3--‘ 30 m pixel size

Landsat9 2020 6 bands
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Analysis & Discovery

Earth Engine Apps

Global Forest Change

he.

University of Maryland

partment of Geographical Sciences
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Loss/Extent/Gain (Red/Green/Blue) 3

Other Data Layers

2000 Percent Tree Cover &

Background Imagery

Year 2000 Bands 5/3/4 $

Example Locations

Forestry and Tornado in Alabama 3
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Bark beetle infestation mapping

Map of bark beetle infestation stages in autumn
2019 derived from Sentinel-2
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Seasonal trajectory of wetness vegetation

Field observations
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BSc. thesis of K.
Gutic and V.
Lazarik

10:35:53

Good Morning
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SERVER NOTICE

12/11/2021 : 01:26:39

THIS IS TESTING SERVER, ISSUES AND INSTABILITY ARE
PRESENT BUT SO ARE NEW FEATURES ;)

Contacts:

ICS MU contact person:
rebok@ics.muni.cz

Czechglobe contact person:
homolova.l@czechglobe.cz
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Lucie Homolova = - https//czechglobe.cz/dpz

homolova.l@czechglobecz ~ https/olcczechglobe.cz/
Twitter @RS _CzechGlobe



