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PROJECT OBJECTIVES AND ACTIONS

The FoResMit project studies the effect of the correct management 
of degraded pine forests in Italy (Monte Morello) and in Greece 
(Xhanti forest) with the aim of:

  increase its ecological stability 

  promote its natural evolution with native broadleaves

  mitigate climate change

  balance the ecosystem services offered by the forest

  reduce the risk of fire

Project actions:

  characterization of climate, vegetation and soil
 
  thinning interventions (traditional and selective)
 
  monitoring of pools, flows and bioenergy production

  quantification of carbon and the potential for
  CO2 sequestration
 
  analysis of ecosystem services

The FoResMit project arises from the need to identify management 
options suitable for the recovery of degraded pine forests in the 
Mediterranean environment and at the same time to increase 
their climate change mitigation effect. The general objective of 
the project was to define guidelines for good silvicultural practices 
in degraded conifer forests located in peri-urban areas, thanks to 
their application and demonstration both in Italy, in the woods of 
Monte Morello, and in Greece, in the Xhanti forest. The project has 
tested and verified in the field the effectiveness of different forestry 
options in achieving the climate change mitigation objective. The 
multidisciplinary approach of the project provided data on the 
structure of vegetation, the increase of biomass, the accumulation 
of carbon in all the vegetation and soil components, the emissions 
of CO2 and other greenhouse gases, thus giving a complete picture 
of the mitigation potential of the different management practices. At 
the same time, the project has helped to maintain and improve the 
ecosystem services offered by the forest.

FORESMIT PROJECT
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The afforestation activity in Italy started in 1880 in the former Austrian regions. 
The black pine for its ecological characteristics has represented the main species. 
Around the early 1900s, black pine reforestations were widespread in almost all 
Italian regions. Today the artificial pine forests of black pine occupy about 3% of 
the Italian forest area. The purpose of the reforestations was to stem the damage 
caused by the massive cuts especially during the two world wars. The pine forests 
were intended to function as temporary pioneer populations. Once their main 
function was fulfilled, silviculture (cultivation of the forest) would then direct the 
pine forests towards a new generation of woods consisting of tree species most 
suitable for Apennine areas, especially broad-leaved ones.
If the artificial pine forest has to be functional (especially for the aspect of slope 
protection) it must be actively managed. The fundamental tool of management is 
thinning. This is a cultivation operation that tends to regulate competition between 
plants, cutting some of them. The frequency between one thinning and the next 
should be around 10-15 years (period during which the foliage grows up to create 
new competition phenomena between neighboring plants). A non-sparse forest 
tends to degrade, or to lose functionality. Not only that, an excessively dense forest 
can also represent a danger for fires and windbreaks. A dense forest can also be 
subject to massive attacks of pathogens (fungi and insects). It is therefore essential 
to actively manage the black pine forests, especially where they have been planted 
in the vicinity of urban centres, as these populations, in addition to the classic 
protection of slopes, also represent a prized place for the use of the city population.

DEGRADED 
PINE FORESTS
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The forest provides a series of benefits useful 
to population, contributing both directly and 
indirectly to his well-being and quality of life. 
These benefits are called ecosystem services by 
the scientific community. The ecosystem services 
provided by the forest can be divided into four 
categories: supply, support, regulation and 
cultural.
Forest management can help maintaining and 
improving the ecosystem services offered. We 
can therefore talk about a man-wood system 
in which the forest provides a series of benefits 
to man and man, with his work, maintains and 
preserves a healthy and productive forest.
Among the interventions that take place in the 
forest, thinning can produce effects on many of 
the ecosystem services. From a production point 

of view with thinning we can try to make the 
forest able to produce better quality timber, but 
also make it able to better withstand fire.
From an environmental point of view, humans 
can, for example, act in the forest making it more 
stable and able to withstand strong and intense 
atmospheric events, also helping new plants 
to grow in the forest. But we can also improve 
the social benefits of the forest by ensuring that 
the forest is more accessible and welcoming to 
visitors.
What we need to do, with great care and attention, 
is to try to maintain a balance between the 
many benefits that the forest offers, constantly 
monitoring and observing what happens and 
reflecting on the effects that our actions can 
produce both in the short and in the long period.
We have to not forget that interventions carried 
out incorrectly, for example when too many or too 
few plants are cut, or where the choice of plants 
to be cut is wrong, can lead to an imbalance in the 
forest and compromise its ability to regenerate 
itself and provide some benefits.

THE FOREST AND 
ITS BENEFITS
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Since the industrial revolution, humans have actively changed the climate, by introducing 
billions of tons of greenhouse gases, such as carbon dioxide (CO2), into the atmosphere. 
This is causing today the increase in temperatures, sea levels and a greater frequency of 
extreme phenomena (droughts, floods, heat or cold waves).
Forests each year absorb 30% of the CO2 emitted by fossil fuels globally and are huge 
carbon sinks. In fact, photosynthesis plants fix the carbon of CO2 and release oxygen. The 
carbon is then transferred to the soil through the roots and plant residues, such as litter 
(small branches, leaves and fruits fallen to the ground) and deadwood (dead trees standing 
or laying on the ground). In the soil a part of the carbon remains stored for hundreds or 
thousands of years and a part returns to the atmosphere as CO2 due to the decomposition 
of the organic substance, which makes the soil fertile. When a forest is healthy, the balance 
is positive, because the CO2 removed from the atmosphere is accumulated in the trees and 
in the soil is greater than that emitted by decomposition.
When a forest is degraded it does not grow and therefore does not remove enough CO2 from 
the atmosphere to compensate the greenhouse gas emissions due to the decomposition of 
dead trees and soil organic matter. The thinning represents a correct management to have 
a healthier and more stable wood, with the aim of mitigating the climate by subtracting CO2 
from the atmosphere and accumulating it in plants and soil.
Furthermore, the plants we cut with thinning are a renewable energy source and can be 
used to produce “clean” energy and replace fossil fuels (oil).

CLIMATE 
CHANGE
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In recent decades, experimental trials of 
thinning on adult populations have shown 
that the pine has a high plasticity and reacts 
positively also to interventions carried out 
on adult populations (at the stage of young 
high forest). The black pine is a particularly 
heliophilous species, and for this reason the 
preferable thinning is the one from above, 
which operates on the top of the foliage. 
The custom in thinning in the pinewoods 
was however that of thinning from below 
to moderate intensity. This mainly for two 
reasons:

i)  to contain the costs of the intervention 
(both cutting and hammering);

ii) because the classically understood 
treatment provided for frequent thinning 
over time that would gradually raise the 
population in the forest life cycle.

However, when rarely performed, thinning 
from below does not produce the cultural 
advantages expected from the intervention. 
With interventions of poor intensity against 
the dominated plants alone, the structure 
of the forest is not positively affected; in 
practice, only the plants that over time would 
have disappeared due to natural mortality 
(so-called self-rooting) are harvested. 
Interventions of this nature, besides not 
having a positive impact on the vigor of the 
forest, in practice involve only an element 
of disturbance (extraction, soil compaction) 
which cannot be justified at crop level.

With the LIFE FoResMit project we wanted 
to demonstrate in the field the goodness of 

a new cultivation technique based on the 
new concept of selective thinning: starting 
from the observation of the scarce efficacy 
of traditional thinning interventions, LIFE 
FoResMit has proposed a new technique that 
combines the advantages of thinning from 
above with the simplicity and replicability of 
the intervention, containing costs. The new 
method consists of two operational phases:
1) Choice of candidate trees 
Approximately 100 subjects are selected and 
marked per hectare (the "candidate" trees) 
placed at a distance as regular as possible 
in the horizontal space (about 10 meters 
between candidates). Candidate plants must 
have specific characteristics
2) Hammering and cutting of competing 
trees.
All the trees competing at the level of the 
canopy are chosen for each candidate tree. 
The aim is to guarantee direct contact of 
the foliage of the dominant tree with the 
light. Despite the fact that the dominated 
trees contiguous to the candidates do not 
culturally affect the candidate herself, they 
are in any case eliminated to create small 
openings in the covering of the continuous 
crowns and create discontinuities in the 
penetration of solar radiation into the 
ground: this contributes positively to 
increase the biodiversity of the shrubbery 
and herbaceous (vegetation, mushrooms, 
etc.).
The effects of selective thinning were 
monitored on the basis of various parameters, 
which allowed a significant comparison with 
the traditional thinning and total absence of 
forest maintenance activities. For each type 
of area (area subject to selective thinning, 
area subjected to traditional thinning, area 
not subject to any thinning), various relative 

parameters have been monitored:

 plant growth and health;
 
 characteristics of the soil;
 
 the impact on the composition of the  
 litter (undergrowth);
 
 the impact on the production of dead  
 wood;
 
 the gaseous exchange of the three   
 types of land (CO2 and other greenhouse  
 gas emissions produced by the 
 decomposition of organic material).

On the basis of the comparison between 
the different areas, evident positive effects 
emerged on the overall functionality of the pine 
forests, which can be briefly identified in:
• better mechanical stability of dominant 
plants;
•  a newfound ability to sequester atmospheric 
CO2 in plants and soil;
•  an increase in the economic value of 
products obtained through thinning;
•  an improvement in the landscape and in the 
use of the woods by the citizens.

THE LIFE FORESMIT APPROACH: 
SELECTIVE THINNING
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In each of the two project sites there is a 
management partner, responsible for the 
implementation of the cuts, and a scientific 
partner responsible for the monitoring activity. 
The coordinator of the project is CREA (Council 
for Agricultural Research and Analysis of the 
Agricultural Economics), the main Italian 
research organization with scientific expertise 
in the agricultural, zootechnical, fish, forestry, 
agro-industrial, nutritional, up to socio-
economic area, supervised by the Ministry of 
Agricultural, Food, Forestry and Tourism Policies 
(Mipaaft). 
CREA participates with two research centers: 
Agriculture and Environment (Florence) and 
Forests and Wood (Arezzo and Trento). The two 
Centers have competences on soil functions 
and their conservation, on sustainable forest 
management and their ecosystem services.

The other project partners are:
• the Metropolitan City of Florence is the 
territorial body that acts in those sectors that 
directly influence development (planning, 
infrastructures for mobility, environmental 
policies) and provincial resources, with the aim 
of creating development for employment and a 
better quality of life for people;
• the Democritus University of Thrace (DUTh) 
is a large university in Greece, composed of 
over 18 departments, 9 schools and a central 
administration. The Department for forests 
and the management of the environment and 
natural resources (FMENR) carries out research 
on the development, improvement, protection 
and management of forests and forest lands 
and the natural environment;
• the Decentralized Administration of Thrace 
(DAMT) is responsible for the protection, 
exploitation and growth of forest resources 
(forests, forest environments, pastures, hunting, 
etc.), aiming to cover the needs of the country 
in timber and other products and services of 
the forests. The Xanthi Forest Directorate is the 
superior authority responsible for the control 
and proper functioning of forest services and 
for the respect of forest policy in the region.
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THE PROJECT 
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