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Biodiversity assessment:
The Spectral Variation Hypothesis
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Biodiversity assessment:
The Spectral Variation Hypothesis
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Biodiversity assessment:
The Speetral Height Variation Hypothesis

Speetral Height Heterogeneity :
(SH HH) from eptiealimages Environmental ) Species diversity
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The Height Variation Hypothesis

Link between the Habitat Structural Heterogeneity and Biodiversity

Forest with high HH and high species diversity Forest with low HH and low species diversity



The Height Variation Hypothesis in Forest Ecosystems:
estimation of tree species diversity
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Assessment of Structural Heterogeneity
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The Height Variation Hypothesis in Forest Ecosystems:
best LIDAR metric?
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Moudry, V., et al.(2023). Vegetation structure derived from
airborne laser scanning to assess species distribution and habitat
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The Height Variation Hypothesis in Forest Ecosystems:
From Air-borne to Space-borne LiIDAR
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The Height Variation Hypothesis in Forest Ecosystems:
From Air-borne to Space-borne LiIDAR
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The Height Variation Hypothesis in Forest Ecosystems:
From Air-borne to Space-borne LiDAR
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The Height Variation Hypothesis in Forest Ecosystems:
From Air-borne to Space-borne LiDAR
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The Height Variation Hypothesis at landscape level for
assessment of bird biodiversity
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The Height Variation Hypothesis at grassland level for
vegetation and bee diversity estimation
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The Height Variation Hypothesis at grassland level for
vegetation and bee diversity estimation

Grassland high height heterogeneity Grassland low height heterogeneity
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The Height Variation Hypothesis at grassland level for
vegetation and bee diversity estimation
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In conclusion

Structural Heterogeneity assessed by RS data (LiDAR, photogrammetry) is linked to
environmental heterogeneity and can be considered a good approach for the assessment
of different aspects of biodiversity

Interesting results across various ecosystems (forests, grasslands, and at landscape
level), regarding the assessment of biodiversity at different taxonomic levels including

vegetation, bees, and birds.

The approach holds true with different remote sensing data (ALS LiDAR, Space-borne
LiDAR, UAV photogrammetry)

Limitations

Next steps?
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The Height Variation Hypothesis

Essential Biodiversity Variables
(EBVs)

Ecosystem-focused EBVY classes
Variahles measuring an atiribute of a collection of organisms
grouped primarily by localion

<

Species-focused EBV classes
Variables measuring an affribute of a collection of organisms
grouped primarily by species identify
Genetic Species Community
Composition Populations Species Traits Composition
Variables measuring | | Variables measuring : : Varables measuring
genetic diversity || species distribution | | Variables measuring| | the collective diversity
within species and abundance traifs of species of organisms within
ecosystems
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Assessment of Structural Heterogeneity

Rao’s Q index

F-1 F
Q:z z dij*pi*pj

i=1 j+i=1

p = relative abundance of a pixel value in a selected image (F)

d; = spectral distance between the i-th and j-th pixel value (d; = d; and d; = 0)
i = pixel i

j = pixel j
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The Height Variation Hypothesis in Forest Ecosystems.
Applications: assessment of for;[est stability during extreme
events
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The Height Variation Hypothesis in Forest Ecosystems:
Applications (the VAIA windstorm)

D No VAIA
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The Height Variation Hypothesis in Forest Ecosystems:
Applications (the VAIA windstorm)

Height Heterogeneity (Rao's Q CHM LiDAR) in VAIA and NO-VAIA areas South Tyrol

T-test, p=0.55
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The Height Variation Hypothesis in Forest Ecosystems:
From Air-borne to Space-borne LiIDAR

CHM 10m GEDI
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The 2030 EU biodiversity strategy

The Eu ropean . ~ EU's biodiversity strategy for 2030 is a comprehensive
Green Deal and ambitious plan.

von der Leyen Commission /

The strategy aims to protect nature and reverse
ecosystem degradation.

The goal is to achieve biodiversity recovery in Europe by
2030.

a—-—-—""/-

The 2030 The strategy includes specific actions and commitments.
Biodiversity Strategy
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Cost of 1naction

Economic and social costs of inaction
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Biodiversity loss and ecosystem collapse is one of the biggest threats facing humanity in the
next decade. would be huge. The world already lost

an estimated €35-18.5 trillion per year in ecosystem services from 1997 to 2011, and an
estimated €5.5-10.5 trillion per year from land degradation. Biodiversity underpins EU and global
food security. Biodiversity loss risks puts our food systems and nutrition at risk.

Biodiversity loss is intrinsically linked to and exacerbates climate change.
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