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TMS logger in Sasso Fratino
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= 60 Vegetation plots

Explanatory variables: 
▪ Microclimate Temperature/Moisture Sensor (TMS) in the centre
▪ Terrestrial Laser Scan 1.5m above TMS → Stand Structural Complexity
▪ Tree diameter → stand biomass
▪ Hemispherical Densiometer → light availability
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Chapter 2: Methods & Sampling 2024

TMS logger in Sasso Fratino

Understorey species cover estimation in Paneveggio

X 4 (Italy)

X 2 (France)

= 48 (Italy) + 12 (France)

= 60 Vegetation plots

Explanatory variables: 
▪ Microclimate Temperature/Moisture Sensor (TMS) in the centre
▪ Terrestrial Laser Scan 1.5m above TMS → Stand Structural Complexity
▪ Tree diameter → stand biomass
▪ Hemispherical Densiometer → light availability

Response variables: 
▪ Understorey vegetation survey, i.e., species richness, species diversity

(5m x 5m)
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Chapter 2: Methods & Sampling 2024

Structural measurements of forests in three (simple)* steps:

Set up a terrestrial laser scanner Send your colleagues away Wait 10 minutes and measure some trees in the next plot

Result of the Terrestrial Laser Scan: Stand structural complexity (SSCI):

𝑆𝑆𝐶𝐼 = 𝑀𝑒𝑎𝑛𝐹𝑟𝑎𝑐ln(𝐸𝑁𝐿)

𝑆𝑆𝐶𝐼 = 𝑆𝑡𝑎𝑛𝑑 𝑑𝑒𝑛𝑠𝑖𝑡𝑦ln(𝑆𝑡𝑎𝑛𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒)

Ehbrecht et al., 2017; *optional
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SSCI

Light availability

Stand biomass

Dead wood [%]

Understorey species richness

0.271

-0.208
-0.296

-0.28

0.157

-0.03

SSCI

Light availability

Stand biomass

Dead wood [%]

Understorey MNTD*

0.271

0.238
0.41

-0.28

0.157

-0.03

0.169-0.068

*Mean nearest taxon distance; how close the community is phylogenetically related
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Outlook 2025

SSCI

Light availability

Stand biomass

Understorey species richness

0.271

-0.208-0.296

-0.28

0.157

-0.03

-0.068

1 year of microclimate 
measurement

Dead wood [%]

Soil H2O

Stable microclimate conditions

+ 24 vegetation plots 
Parco Nazionale d'Abruzzo Lazio e Molise
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Many thanks to you!
Thanks to: Francesco M. Sabatini

Alessandro Chiarucci

Riccardo Testolin

Camilla Giacometti

Antonio

Nadia Cappai

Piergiovanni Partel

Casentino Forests National Park

Carabinieri Biodiversity Department of Pratovecchio

Paneveggio-Pale di San Martino Natural Park

Pit Nötzold (Artwork)

Questions, Recommendations?
E-Mail: 
georg.hahn@studio.unibo.it
georg.haehn@idiv.de
Web: 
georghaehn.netlify.app
Twitter:
twitter.com/GeorgHaehn
Mastodon:
GeorgHaehn@ecoevo.social

mailto:georg.hahn@studio.unibo.it
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