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State of the art

Objectives

Methods and approaches

Preliminary results

High biodiversity levels allow forest ecosystems more resilient to global changes (global

warming, soil loss, invasive alien species, etc.) and maintain their role in ecosystem

services. New advanced IoT devices (Figure 1), able to collect real-time, tree-based data

(sap flow density, stem radial growth, air temperature and humidity, tree stem movements

and water content, canopy transmitted radiation) are produced by Nature 4.0 group.

Realize a long-term monitoring network of the italian forest

status and functionality (TTIN, https://www.treetalkeritalia.it/),

focusing the attention on 3 forest stand categories (Figure 2).

The TTIN (Figure 3) was realized following six 

general criteria:

- proximity to the Grand Italian Route)

- overlapping with Italian Land Use Inventory 

(IUTI) grid

- interconnection with existing Infrastructure, 

Research networks and PNRR Project

- geographical representativeness

- relevance for representing interactions 

between climate and forest dynamics

- ensuring long-term management and 

monitoring activities.

In each TTIN site, a reference area (100 × 100 m) with homogeneous forest characteristics

(e.g., forest type, management system) and continuous canopy cover was identified, and

the center is georeferenced. Then, a squared plot (50m × 50m) was established and five

subplots anchored to the centroid with one tree talker device (Figure 4).

Complementary surveys at the stand level:

In each TTIN site, a series of stand-level surveys was

envisaged to complement the information collected by TTs

at the individual tree level:

- key stand parameters (horizontal and vertical structure, 

canopy cover, etc.),

- forest stand’s biodiversity proxies and indicators 

(microhabitat)

- soil

Complementary surveys at the ecosystem level:

To implement the study biodiversity conservation,

ecosystem functions and processes, associated with

climate change impacts, a wildlife biodiversity monitoring

was carried out in some TTIN sites:

- Mammals detection with camera traps

- birds and chiropterans monitorning with audio recorders

The three most represented

species are: European beech

(30%), oaks (18%), Norway

spruce (9%)

Data analysis was 

carried out in 

Collelongo (AQ) with 

NDVI data to explore 

the relationships 

between the beech 

forest phenology and 

the prevailing 

atmospheric conditions. 

Box plot shows NDVI 

data for each PCT in 

two seasons.

81 TTIN sites

More than 300 TT installed to date 
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Figure 1. Tree Talker device to collect real-time tree data. 

Figure 2. Forest stand categories involved in the study (Vizzarri et al 2025) .

Figure 3. TTIN sites (Vizzarri et al 2025) Figure 4. Plot and sub-plot.


	Diapositiva 1

