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Piegare la curva della perdita di biodiversità
https://www.nature.com/articles/s41586-020-2705-y

Leclère, David, et al. "Bending the curve of terrestrial biodiversity needs 
an integrated strategy." Nature 585.7826 (2020): 551-556.

• Ecosistemi 
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aree protette



ensuring at least 10% of EU land and sea areas are “strictly protected”.



Arboriculture             vs              Silviculture

Natural 
Landscapes

Cultural 
Landscapes

Rewilding                          vs                Old-growth forest



Foreste vetuste: Cenni
storici



Michele Tenore
Napoli, 5 maggio 1780 – Napoli, 19 luglio 1861







G.B Bruno



George Norman Douglas

(8 December 1868 – 7 February 1952)

It is sad to think that in a few years' time nearly all these forests will have ceased to exist; another 
generation will hardly recognize the site of them. A society from Morbegno (Valtellina) has acquired 
rights over the timber, and is hewing down as fast as it can. They import their own workmen from north 
Italy, and have built at a cost of two million francs (say the newspapers) a special funicular railway, 23 
kilometres long, to carry the trunks from the mountain to Francavilla at its foot, where they are sawn up 
and conveyed to the railway station of Cerchiara, near Sibari years-- they have now been at work for 
two, and the results are already apparent in some almost bare slopes once clothed with these huge 
primeval trees.

In olden days all this country was full of game; bears, stags and fallow-deer are mentioned. Only wolves and a few roe-
deer are now left. The forest is sombre, but not gloomy, and one would like to spend some time in these wooded 
regions, so rare in Italy, and to study their life and character--but how set about it? The distances are great; there are 
no houses, not even a shepherd's hut or a cave; the cold at night is severe, and even in the height of midsummer one 
must be prepared for spells of mist and rain. I shall be tempted, on another occasion, to provide myself with a tent such 
as is supplied to military officers. They are light and handy, and perhaps camping out with a man-cook of the kind that 
one finds in the Abruzzi provinces would be altogether the best way of seeing the remoter parts of south and central 
Italy



Le foreste vetuste, gli ecosistemi naturali dove il 
tempo degli alberi è stato rispettato: 
loricati millenari e paesaggi del rewilding



I giganti della Calabria: campioni di longevità



Demetra, 930 anni Michele, 622 anni



LA REGIONE DEGLI ORSI PESCASSEROLI 
I boschi scendono sempre più frequenti dalle alture maestose, s’accostano sempre meglio al magro corso del fiume, s’indugiano più a lungo sui margini 
della strada levigata.

E’ questa senza dubbio la valle d’Abruzzo meno spoglia di verde, meno depredata d’una 
ricchezza secolare che ammanta i dorsi più lontani e si perde nelle gole meno praticabili. Chi 
volesse penetrare in un bosco vergine di faggio, chi volesse sentire sotto il proprio passo le 
vibrazioni elastiche della terra soffice di foglie, chi volesse assistere all’alterna vicenda 
spontanea della vita e della morte, dell’arbusto che spunta e del tronco che si sfalda e torna 
terra, chi volesse ammirare il ritmo semplice e sicuro della Natura non turbato dalla 
violenza dell’uomo, chi volesse rincontrare le prime belve abbandonate alla loro libertà e al 
loro destino – non può che muovere dalla nostra strada e addentrarsi in quel viluppo di 
montagna che s’accavallano sull’orizzonte sconfinato.

La strada maestra non riuscì ad inseguire il bosco: essa scende col fiume, e a nulla valse il soccorso delle vie mulattiere che tentano il folto con audacia. 
La scarsezza di torrenti gonfi, l’assenza di ferrovie e la proprietà collettiva, hanno salvati milioni di tronchi dalla scure e dalla sega, hanno serbato gli orsi 
e i camosci al loro libero dominio.

VIAGGIO AGLI ALTIPIANI D’ABRUZZO AGLI INIZI DEL ’900

GUIDA AI MONUMENTI STORICI ED ARTISTICI DI GIOIA, PESCASSEROLI, CASTEL DI SANGRO, ROCCARASO, SCANNO, PESCOCOSTANZO

Edizione a cura di Sara De Giorgi Edizioni digitali del CISVA 2010





Il lavoro 
incrociato di 
due giganti 
nella 
protezione 
della natura



Fabio Clauser: Il decano dei Forestali  che 
conosce il linguaggio degli alberi

L’uomo che ha portato nelle istituzioni l’amore per le foreste 
(tratto dal sito Non Sprecare di Antonio Galdo)
IL CENTENARIO CUSTODE DELLE FORESTE
Proprio quest’ultima impresa merita una menzione speciale. L’idea di questo sapiente 
amministratore è mutuata dal modello europeo di riserva integrale. La vera innovazione sta 
nel fatto, però, che Clauser l’ha cominciata a proporre in anni, i Cinquanta, nei quali la 
sensibilità nei confronti dell’ambiente non era particolarmente diffusa. Ma la sua tenacia e 
convinzione gli anno permesso, nei decenni successivi, di riuscire a far arrivare decreti 
ministeriali ad hoc. In questo modo i tesori di Sasso Fratino, debitamente conservati e 
tutelati, hanno acquisito un interesse estetico e paesaggistico internazionale in grado di 
attrarre studiosi di scienze forestali, botanici e faunisti da tuto il mondo, disposti a fare 
migliaia di chilometri per visitare uno dei pochi ecosistemi praticamente intatti in Europa.

https://www.nonsprecare.it/come-insegnare-bambini-rispetto-ambiente




Summary 
diagram with 

select data 
from Lago 

Lungo (Rieti) 
and 

independent 
climatic 
proxies



Il Lago del Pesce (Parco Nazionale del Pollino)



L’ecosistema foresta
(tratto da Marco Paci.

Ecologia forestale.  Edagricole)The US Forest Service developed a generic definition for 
old-growth and specific sets of criteria and indicators for 
a wide range of forest types. The generic definition 
states: "Old-growth forests are ecosystems 
distinguished by old trees and related structural 
attributes. Old-growth encompasses the later stages of 
stand development that typically differ from earlier 
stages in a variety of characteristics which may include 
tree size, accumulations of large dead woody material, 
number of canopy layers, species composition, and 
ecosystem function” (USDA, 1989; White & Lloyd, 1994).

In the working document by CBD (2006), old-growth is 
described as follows: ‘Old-growth forest stands are 
stands in primary or secondary forests that have 
developed the structures and species normally 
associated with old primary forest of that type and 
have sufficiently accumulated to act as a forest 
ecosystem distinct from any younger age class.’

La foresta vetusta



Time Space

Disturbances





Keddy, P.A. e Drummond, C.G. (1996) Ecological properties for 
the evaluation, management, and restoration of temperate 
deciduous forest ecosystems. Ecological Applications, 6, 748-762.



I paesaggi forestali intatti

https://intactforests.org/concept.htm
l







Moving beyond the concept of ‘primary forest’ as a metric of forest environment quality











Le dinamiche naturali degli ecosistemi forestali: le successioni

Prateria

Arbusteto

Foresta pioniera

Foresta vetusta

Illustrazioni a cura 
di Marisa 
Ceccarelli



Forest development stages (from Jeschke)

Loss of final stage

Birch-oak forests, Oak-hornbeam forests, Pine-oak forests, Oak-beech forests

Most forest associations in Central Europe, described by phyto-sociology are degraded stages, or
pioneer / intermediate stages of forest development.
In functional restoration programs studying of historical landscape dynamics and old-growth
(OG) stands is key to describing the reference conditions associated with natural forest
ecosystems. This approach can provide a benchmark to measure the impact of forest
management or evaluate the effectiveness of ecological restoration.
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Unveiling the complex canopy spatial structure of a Mediterranean old-growth beech (Fagus sylvatica L.) forest from UAV observations : the case of primary 
old-growth stands



Valle Cervara is a primary old-growth stands that escaped logging in the 50s thanks 
to a joint work of a botanist Loreto Grande and the forest service



Praticò, Salvatore, et al. "An Unpiloted Aerial System (UAV) Light 

Detection and Ranging (LiDAR) Based Approach to Detect Canopy 

Forest Structure Parameters in Old-Growth Beech Forests: Preliminary 

Results." International Conference on Computational Science and Its 

Applications. Cham: Springer Nature Switzerland, 2023.



Il legno morto quale indicatore di naturalità degli ecosistemi forestali





• Ecological Integrity: Natural death of dominant trees

• Key structural process: canopy gaps and mounds
generated by physical disturbances such as storms





Growth suppression (old-growth environment) during the 
first stage of ontogeny enhances longevity in closed forests

Zaitsev, G. A., Kulagin, 

A. Y., & Davydychev, A. 

N. (2018). The 

particularities of the 

growth of Siberian fir 

(Abies sibirica Ledeb.) in 

the first stages of 

ontogeny in conifer 

forests (Ufa plateau, Pre-

Ural). Trees, 32(2), 511-

518.

Saplings of fir and beech  
of 1 m height can be older 
than 100 years! 
Up to 150 years in old-
growth forests - strict 
reserves (Sasso Fratino!!)



Evstigneev OI, 
Korotkov VN 
(2016) 
Ontogenetic 
stages of trees: 
an overview. 
Russ J Ecosyst 
Ecol 1(2):1–31

Old, 
senescent
trees



Tree 
longevity

Species
Long-lived trees are 
mainly conifers

Maximum ages of conifer species are 
typically an order of magnitude greater 
than crossdated angiosperm species 
(5000 years vs 500 years) 

http://www.rmtrr.org/oldlist.htm

Environment

Slow growth enhance longevity. 
Site fertility and growth 
suppressions:
Oldest trees are not the biggest, they 

are generally found in harsh environment close to 
the species limit of tolerance (rocky sites, arid 
regions, cold environment).

http://www.rmtrr.org/oldlist.htm




Tree Dating Dendrochronologi

cal analysis: 

complete cores 

are needed  



Distribution of tree species with 
longevity > 2000 yr in relation to 
average annual air temperature 
and total annual precipitation, 
which were also used to draw 
biome boundaries (modified 
from Fig. 2.22 in Chapin III et 
al., 2011).

https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.17148#nph17148-bib-0044












The altitudinal gradient: 

Bioclimate control tree growth and longevity.

Moving from low elevation to high mountain beech stands forest 

cycle (turnorver) pass from 200 years to more than  400 hundred 

years. 



The Morton Arboretum

Subtitle or description goes in here.





Le dinamiche naturali degli ecosistemi forestali: le successioni

Prateria

Arbusteto

Foresta pioniera

Foresta vetusta

Illustrazioni a cura 
di Marisa 
Ceccarelli



Forest development stages (from Jeschke)

Loss of final stage

Birch-oak forests, Oak-hornbeam forests, Pine-oak forests, Oak-beech forests

Most forest associations in Central Europe, described by phyto-sociology are degraded stages, or
pioneer / intermediate stages of forest development.
In functional restoration programs studying of historical landscape dynamics and old-growth
(OG) stands is key to describing the reference conditions associated with natural forest
ecosystems. This approach can provide a benchmark to measure the impact of forest
management or evaluate the effectiveness of ecological restoration.
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Half earth: Rewilding landscapes and the 
old-growth forest of the future

Half earth: Protect the last 
remnants of old-growth 
forests

https://www.forestryandclimate.com/impact/the-potential-of-secondary-forests/

Wilderness

https://www.forestryandclimate.com/impact/the-potential-of-secondary-forests/
https://www.forestryandclimate.com/impact/the-potential-of-secondary-forests/








Ciclo ontogenetico degli alberi e necromassa







Foresta Umbra – 
Gargano Italy

Ecological Integrity: Natural 
death of dominant trees

Key structural process: canopy gaps and mounds generated by  physical 
disturbances such as storms 



Le foreste vetuste, gli ecosistemi naturali 
dove il tempo degli alberi è stato 
rispettato: 
loricati millenari e paesaggi del rewilding



Demetra, 930 anni Michele, 622 anni



The largest serial World Heritage property gets even larger: Unesco World 

Heritage Series “Ancient and Primeval Beech Forests of the 
Carpathians and Other Regions of Europe”



It is the only World Heritage Site globally 
that connects so many component parts. It 
covers areas in Albania, Austria, Belgium, 
Bosnia& Herzegovina, Bulgaria, France, 
Germany, Italy, Croatia, Czechia, North 
Macedonia, Poland, Romania, the Slovak 
Republic, Slovenia, Spain, Switzerland, and 
the Ukraine. 

This requires collaboration across boundaries 
and illustrates the close relationship of the 
beech forest with European culture.

https://www.europeanbeechforests.org/world-heritage-beech-forests/our-beech-forest-family A total of 98.000 hectares of the last old-growth 
beech forests and primeval beech forests in Europe

This World Heritage series is currently the largest serial World Heritage property. With 
94 components part in 18 countries





2 Central Med. BFR – Italy, Valle Cervara, Abruzzo





Foresta Umbra, Parco nazionale del Gargano



Large trees and Lobaria sp.: a valid old-growth bioindicator



Michele, 625 anni, opera di  Mery Rigo



Sasso Fratino, prima riserva integrale italiana
 Parco nazionale Foreste Casentinesi



Faggi di oltre 500 anni





Valle 
Infernale, 
Parco 
Nazionale di
Aspromonte 



Valle Infernale, 
Parco Nazionale 
dell’Aspromonte.
Incendio agosto 
2021 appena dopo 
due settimane 
l’iscrizione nella 
lista mondiale dei 
patrimoni naturali









Betts, M. G., Phalan, B., Frey, S. J., 

Rousseau, J. S., & Yang, Z. (2018). 

Old‐growth forests buffer 

climate‐sensitive bird populations from 

warming. Diversity and Distributions, 24(4), 
439-447.





Grazie a tutti per l’attenzione!
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