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Human Transition 1/4

CIBO IN CITTA’
(Homo Urbanus)

1. The need of higher production with less labour requirements

2. Food processing and transformation for feeding urban humans

3. Changes in cultural lifestyles and food consumption patterns

4. Food and packaging waste

5. Energy consumption

6. Volatility of prices

7. Climate change impacts on food production

citizens

farmers



Natural Forests

Land availability

Tropica Deforestation

13 Mha y-1

73% of Earth surface (excluding ice) is used by humans
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Nov 10, 2023 = 419.44 ppm
Nov 10, 2022 = 416.92 ppm

CO2 is rising ! Human Transition 4/4

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


Warming is up !
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EU Heat Waves

2017 July -August

ONDATE DI CALORE



PRODUZIONE AGRICOLA





From EEA Report, 2005

HIGH

LOW





The «resistent» Agricultural sector

Residual:
65-85
MtCO2eq



Total 55.3 billions tons CO2eq

13.6

17.9

FOOD



30%
11.0 GtCO2/yr

Fate of anthropogenic CO2 emissions (2007–2016)

Source: CDIAC; NOAA-ESRL; Houghton and Nassikas 2017; Hansis et al 2015; Le Quéré et al 2017; Global Carbon Budget 2017

24%
8.8 GtCO2/yr

12%
4.8 GtCO2/yr

17.2 GtCO2/yr

46%

6%
2.2 GtCO2/yr

Budget Imbalance: 
(the difference between estimated sources & sinks)

88%
34.4 GtCO2/yr

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://dx.doi.org/10.1002/2016GB005546
http://dx.doi.org/10.1002/2014GB004997
https://doi.org/10.5194/essd-2017-123
http://www.globalcarbonproject.org/carbonbudget/


The carbon farming handbook

• Considering only carbon sink or avoided emissions?

•  Action-based o result-based incentives?

• Mitigation targets measured or estimated?

• Scale of application: local/regional/national/EU

• Cost efficiency ?

• Other co-benefits?

Double Payments are allowed in CAP…….. !





Digital Twinning of Trees and Crops

NATURE4.0 
SB SRL

Benefit Company



TreeTalker
(www.nature4.org)

1. Tree water consumption
2. Leaves development and health status
3. Diameter Growth
4.   Tree stability

Router

Spatial Mapping

Dedicated APPS and WEB visualization

Data Analysis
Data Server

OCG sensor things API 

MQTT protocol 

Cloud

Data Access
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EDDY COVARIANCE TOWER



The MonteRe Plum Tree

34.19 Kg CO2

24.86 Kg O2







Carbon monitoring Technologies 
analysis

Technology PROS CONS COST CERTICATIONC
COMPLIANCE

Eddy covariance • Direct estimation of carbon sequestration 
(biomass+soil)

• High temporal frequency (1hr)
• Integration on area of about 10 Ha

• Not always applicable (complex 
terrain)

• Uncertainty on night fluxes
• Difficulkt to separate soil 

contribution
• Energy consumption

HIGH
(30000-50000 US$)

NO

TreeTalkers • Very accurate measurement of biomass 
growth

• High temporal frequency (1hr)
• Other functional parameters measured
• Soil and biomass are separated

• Requires many sensors for 
representativeness

LOW
(100-200 US$ per sensor)

YES

Laser Scanner • Accurate measurement of biomass  (not 
necessary growth)

• Integration on large areas

• Soil is not considered
• Manual and operator work

HIGH
(50000-100000 US$)

YES



CONCLUSIONS
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