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Biodiversity assessment
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The Spectral Variation Hypothesis
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Biodiversity assessment: 
The Spectral Variation Hypothesis
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The death of the Spectral Variation Hypothesis and the rise of its useful 
‘Zombies’
Christian Rossi1,2, Michele Torresani3, Michela Perrone4, Leon Hauser1

Ecosystem Function and Functional Diversity
Today 12:00pm-1:30pm · Location: Magellan meeting room

Two decades of Spectral Variation Hypothesis: advances and challenges in 
estimating biodiversity with remote sensing
Michela Perrone1, Christian Rossi2, Duccio Rocchini1,3, Leon T. Hauser4, Jean- Baptiste Féret5, Vítězslav Moudrý1, 
Petra Šímová1, Carlo Ricotta6, Giles M. Foody7, Patrick Kacic8, Hannes Feilhauer9, Marco Malavasi10, Roberto 
Tognetti11, Michele Torresani11

POSTER SESSION I
Today 6:30pm-8:00pm · Location: Big Tent

Do not miss out!

https://www.conftool.pro/biospace25/index.php?page=browseSessions&form_session=13#paperID293
https://www.conftool.pro/biospace25/index.php?page=browseSessions&form_session=28#paperID248


Biodiversity assessment: 
The Spectral Variation Hypothesis
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Biodiversity assessment: 
The Spectral Height Variation Hypothesis
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The Height Variation Hypothesis
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Link between the Habitat Structural Heterogeneity and Biodiversity



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?

Moudrý, V., et al.(2023). Vegetation structure derived from 
airborne laser scanning to assess species distribution and habitat 
suitability: The way forward. Diversity and Distributions, 29(1), 39-
50.
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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

CHM 10 m CHM 30 m

Lang et al. 2022 Global canopy height regression and 
uncertainty estimation from GEDI LIDAR waveforms 
with deep ensembles

Potapov et al. 2021 Mapping global forest canopy 
height through integration of  GEDI and Landsat data
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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

Lang et al. 2023 10m META (Tolan et al. 2024) 1m reseampled to 10m Potapov et al. 2021 30m
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The Height Variation Hypothesis at landscape level for 
assessment of bird biodiversity

Do not miss out!
Linking Bird Biodiversity and Structural Diversity in South Tyrol’s Riparian Forests: Insights from Remote Sensing and Acoustic Data
Chiara Salvatori1,2, Irene Menegaldo2, Michele Torresani2, Enrico Tomelleri2

POSTER SESSION I
Tomorrow 6:30pm-8:00pm · Location: Big Tent

https://www.conftool.pro/biospace25/index.php?page=browseSessions&print=embed&form_session=28#paperID245
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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

Flower species richness Bee abundance Bee species diversity



- 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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In conclusion
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Thank you for your attention

Michele Torresani
michele.torresani@unibz.it

MAP-Rezia 



The Height Variation Hypothesis
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Rao’s Q index

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

dij = spectral distance between the i-th and j-th pixel value (dij = dji and dii = 0)

i = pixel i
j = pixel j
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Assessment of Structural Heterogeneity
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The Height Variation Hypothesis in Forest Ecosystems. 
Applications: assessment of forest stability during extreme 

events
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The Height Variation Hypothesis in Forest Ecosystems: 
Applications (the VAIA windstorm)

No VAIA

VAIA
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The Height Variation Hypothesis in Forest Ecosystems: 
Applications (the VAIA windstorm)
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The Height Variation Hypothesis in Forest Ecosystems:
From Air-borne to Space-borne LiDAR



The 2030 EU biodiversity strategy
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EU's biodiversity strategy for 2030 is a comprehensive 
and ambitious plan.

The strategy aims to protect nature and reverse 
ecosystem degradation.

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

The strategy includes specific actions and commitments.



Cost of inaction
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