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» How can we monitor vegetation- &
geodiversity & hazards with RS?

» How can we link in-situ (field) data with RS
approaches?
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» How can we guantify
» Genese patterns/diversity
» Trait pattern/diversity
» Structural patterns/diversity
» Taxonomic patterns/diversity
» Functional patterns/diversity




Approach: Trait concept

“Ecologists are increasingly looking at traits - rather than species - to
measure the health of ecosystems”

. Jhe Traits
biodiversity
revolution l
Indicators & Filters of Bio-Geodiversity & Interactions
Status
Changes
Stress

Disturbances
Ressource limitation

!

Trait-Variations

Cernansky, R. Biodiversity moves beyond counting species. Nature 2017, 546, 22-24



Approach: Trait concept — Plant species

»Plant traits = , Anatomical, morphological, biochemical,
physiological, structural or phenological characteristics
of individuals, plants, populations, communities ..... §
(modified after Kattge et al., 2011)
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Kattge, J., et al.2011. TRY - a global database of plant traits. Glob. Chang. Biol. 17, 2905-2935. do0i:10.1111/j.1365-2486.2011.02451.x



Approach: Trait concept — Plant species - Scaling

» Traits = exist on all spatial, temporal & directional scales
» Traits =2 important linking between scales

o V6 M X
.;ﬁ?ﬁﬁ? Zo 4

Local
e.g. NDVI,
(a)Chla +b content (nmol g DW)

G reeness s 2001 201400 40—0{:01—300 m

gl e -
N T e

Cellular

Absorption, Reflectance, Effects on Plants

control

salt-stressed

Lausch, A., et. al., 2016. Understanding Forest Health with Remote Sensing -Part I-A Review of Spectral Traits, Processes and Remote-
Sensing Characteristics. Remote Sens. 2016, Vol. 8, Page 1029 8, 1029. doi:10.3390/RS8121029



Approach: Remote Sensing to Monitor Vegetation

» Remote Sensing (RS) = Physical based system, but:
» RS records ,Traits and Trait variations® of
» surface, vegetation, soil, water ...

» Bio-and Geodiversity and their interactions!
(6) Hypercube
» Spectral response, is a reaction to
» status, changes, structures, processess
» disturbances,
» ressource limitations
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In situ

Vegetation Diversity
approaches
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Remote Sensing - Spectral Fingerprint of Vegetation Diversity

(1) Plant trait diversity Spectranometric
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Remote Sensing - Spectral Fingerprint of Geodiversity

(1) Geotrait diversity
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Monitoring the five characteristics of water diversity using remote sensing

(1) Diversity of water traits
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EcoSystem Integrity RS/Modeling - Service - Tool (ESIS)

- https:llzenodo.org/record/7189794
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Landsat 8/9 — Timeseries ESIS/imalys RS Tool Label: Water quality data from
2018-2021 / 2010-2022 Landsat 8/9 data — 2018-2020
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ESIS Approach: - 2. Zone Level (Segmentation) Zonal patterns Dendrites)
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Functional patterns Raster-Indicator “Variance” -

Raster-Indicator
“Variance”

Yearly Change
as Variance

Variance of the yearly
brightness for 5 years

All accepted images
between 2017 and 2021
Bands 2-3-4-8, Sentinel-2

Values: 0.0 ... 0.46
(Blue ... Red)



Functional patterns
Raster-Indicator “Variance” - Plant as proxy of soil characteristics (soil moisture)

Yearly Change Variance of the yearly  All accepted images

: brightness for 5 years  between 2017 - 2021
as Variance Bands 2-3-4-8, Sentinel-2



ESIS - EcoSystem Integrity — Conclusions!
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1. Traits/Trait variation of Geo-& Vegetationsdiversity can be monitored with RS

2. Trait/Trait variation exist on all spatio-temporal scale

3. ESIS Tool - derived genesis, structural, taxonomic, functional & temporal patterns/traits
of Geo- & vegetations diversity as inputs for ecological modeling

4. Combining — In-Situ and RS-Approaches for monitoring EcoSystem Integrity

ESIS - Requirements

>
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Standardisability

Scalen invariance

Transferability to other regions

Modularity (all RS methods can be combined modularly in ESIS)
Sensor-independent (RGB, MSP, HSP, Radar, TIR, LiDAR)

Coupling RS indicators & quantification, & ecological modelling in one tool (ESIS)
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