
NEW TECHNOLOGIES 
IN FORESTRY

Giovanni Santopuoli

Dip. Agricoltura, Ambiente e Alimenti 
9th Annual Meeting of the European Integrate Network – Luxembourg 5th October 2023 



Forest resources & benefits

The forest sector is an important source

of income for mountains and inner areas
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Main threats to forests

Not only carbon storage, but also biodiversity

and other ecosystem services
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To reduce the loss of ecosystem ervices
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Data collection
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Data collection
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FieldMap→ field GIS
www.ifer.cz

http://www.ifer.cz/


Data collection
eBee UAV
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multispectral sensor for 

mapping SFM indicators



Data collection - LiDAR
ALS
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Assessing SFM indicators



Data collection - LiDAR
ALS
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Forest management plan



Data collection - LiDAR
ALS

TreMs – Habitat Trees prediction
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TreMs abundance Habitat trees



Data collection - LiDAR
TLS
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Data collection - LiDAR
TLS
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Data collection - LiDAR
TLS
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accurate evaluation of:
• forest structural

variables
• SFM indicators
• vegetation index,



Data collection - LiDAR
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Tree height assessments combining LiDAr and GEDI

[Global Ecosystem Dynamics Investigation] 

Alvites et al., 202X
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Timber Staked volume

Data collection - LiDAR
iPhone
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Data collection - LiDAR
iPhone

Deadwood and TreMs



9th Annual Meeting of the European Integrate Network 

Data collection - LiDAR
iPhone

TreMs

GR31 CV24
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iTT-Net Italian Tree-Talker network

6 Universities

480 TreeTalker installed

480 Trees monitored
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iTT-Net Italian Tree-Talker network
2  mixed beech, oak

2 pure beech

1 mixed oak, fir
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iTT-Net Italian Tree-Talker network

TT installation
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iTT-Net Italian Tree-Talker network

1 hour sampling rate

Transpiration (sap-flow)

Stem humidity (SWC)

Multispectral signature of light transmitted through the canopy

Tree radial growth

Accelerations along a 3D coordinate system used to detect tree movements

Air temperature and relative humidity
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iTT-Net Italian Tree-Talker network

wireless connection 

TT-Cloud

TT-Cloud is in turn connected to the 

internet via the GPRS network and 

sends data to a computer server
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iTT-Net Italian Tree-Talker network
Data server
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iTT-Net Italian Tree-Talker network

Comparison between two sites in Italy

• Temperature, 

• SapFlux,

• radial growth.
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iTT-Net Italian Tree-Talker network

Sap flux

Battery Temperature

Stem diameter
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iTT-Net Italian Tree-Talker network



9th Annual Meeting of the European Integrate Network 

iTT-Net Italian Tree-Talker network
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iTT-Net Italian Tree-Talker network

Damaged sensors

Water effect

We replaced some sensors and TTs
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FORWARDS - The ForestWard Observatory to Secure Resilience of 
European Forests
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Management 
objective

• Productive
• Protective
• Biodiversity
• Carbon stock
• Mitigation
• Etc..

Indicators set

• Growing stock
• Carbon stock
• Increment/felling
• Specie composition
• Forest damage
• etc..
• etc...

Output 
overview

Field or remote data available



Thank you!

giovanni.santopuoli@unimol.ithttp://www.ecogeofor.unimol.it/
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