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CO2 emissions do not stop !

Oct. 4, 2022 = 415.16 ppm
Oct. 4, 2021 = 413.46 ppm

https://www.co2.earth/daily-co2
https://www.co2.earth/daily-co2


2030



Opportunità e sfide poste da adattamento e gestione 
sostenibile del territorio nei paesi mediterranei a rischio di 

desertificazione



Carbon neutrality

2° C

1.5° C



2021 Global Carbon Budget



Pan et al. 2011, Science

Large and Consistent Global Forest Carbon Sink



2020 – 20% since 1990 -→ 23%

2030 – 55 % since 1990 → Paris agreement

2050 – 90% since 1990 (for some sectors)

2050 – zero net emission

Il cammino EU verso la neutralità



The «resistent» Agricultural sector

Residuo:
65-85
MtCO2eq



Mitigation 
Most future benefits of decarbonizing the economy depend 

on the agriculture, forestry and land use sector (AFOLU)



Climate mitigation potential of agriculture



Soil greening

Organic farming

Reforestation

Minimum tillage

Biochar

Bioenergy

CARBON FARMING

Pasture management



Thinning 
(light versus unthinned/heavily thinned)          5-10% C ha-1

Extending rotation period   (20-30 y)                  6-37% C ha-1

Soil carbon changes
(reforestation/afforestation)                           -10 + 45% C ha-1

Increased carbon sequestration by land use 
management in Mediterranean forest 
(Ruiz-Peinado et al. 2017)
(Munoz-Rojas et al. 2016)
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Alberti et al. 2009

ΔNBP = + 96 gC m-2 yr-1



Plants Carbon Engeneering



The EU current carbon sink



The EU future carbon sink scenario

• Decarbonization scenario (zero net emission@2050)

360 Mt CO2 eq/anno ---------»» 450 Mt CO2 eq/anno

- Wood products scenarios
- Bioenergy 



Settori di reporting/accounting
Land Use, Land use Change and Forestry

Agricoltura

Land base accounting ?



Are pest and 

diseases a threat 

to carbon 

mitigation 

potential ?



AR6 Extreme events future scenarios



The biggest uncertainties

Land Clearing

and Land Use

Drought

Insects/Diseases

Wildfire



Are pest and 

diseases a threat 

to carbon 

mitigation 

potential ?

Alien species +27%

Disturbances +57%



▪ Is it more convenient to take a 
small amount of biomass 
continuously over time or to let it 
accumulate indefinitely?



REAL TIME FOREST MONITORING - The FOREST DIGITAL TWIN



Tree-Talker 
a multifunctional device for monitoring trees biological and physical features based on the 

Internet of Things (IoT) technology

TreeTalk

er®

Nature4.0
Inspire to invent change



Real time carbon Blockchain



Grazie !!


