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Human Transition 1/4

Population

9.2 billion*—¢ 2050

World population growth

Fertility rates are declining, the United Mations says, but not :
fast enough to stop population growth. The LLM.'s B T
mediurm-level projection is for the world's population to 8 billion* —# 2025

rvl_zach 9.2 billion by 2050 but still more than 3 billion higher 7.3 billion* _,' 2015
since the turn of the century. Population activists say that's . -
too much for the world to handie. &.7 billion —¢ 2007

& hillios & billion—¢ 2000

CIBO IN CITTA’
(Homo Urbanus)

5 billion - 1987
K| < billion —4 1975

3 billion—$ 1960
2.5 billion —$ 1950

2 2 billion —¢ 1930
1illion— 1800
250 million 1 .4.D. g | -
ﬂ;llr;f‘:\.] Liriibas r;;;:;lz-:;i ﬂl"\.t.lln.ll:nil.:-:;r‘:;!:;iph:lil'fr: I\u'(lr-l:-::ﬁ:'f'i.:‘.'lljlli"\-. I||=\.I|IL-:|:I:;:;‘§.]&Inl'!-l.u.li-r.rclr:: L Pr-a};:-:alfuﬁ 1. The need Of higher prOduction With Iess Iabour reqUirements

Less developed regions

Africa, Asia (excluding Japan), Latin America 2. Food processing and transformation for feeding urban humans

and the Caribbean, Melanesia, Micronesia and Polynesia.

Millions

>000 C'tﬁaenns 3. Changes in cultural lifestyles and food consumption patterns
population
4000 .
Rural 4. Food and packaging waste
3000 population More developed regions
Europe, Northern America, Australia,
New Zealand and Japan. 5. Energy Consumption
2000 Millions PROJECTIONS
1500
1000 1000 6. Volatility of prices
500
PROJECTIONS ( . . o
0 0 7. Climate change impacts on food production

1950 1970 1990 2010 2030 2050 1950 1970 1990 2010 2030 2050



Human Transition

Natural Forests

Boreal for
(Maska and Canada)

Tropical rain forest
(Amazon Basin and
Guyana Shield)

2/4

Tropica Deforestation

Tropical rain forest
(Congo Basin}

| V ontier forest 3 = 4 ;
\\ =
8,000 years ago
(Earliest agriculture)
Land availability
24 17 Land use and anthropogenic climate change f
Biofuel demand ————» = jf
(B) Human use affects 72% . g
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73% of Earth surface (excluding ice) is used by humans

1980
1985
1990
1995
2000
2005
2010
2015



DEATHS

Human Transition 3/4
£ EVERY YEAR
t WORLDWIDE FROM: ﬁ

TOO MUCH
om

29

DFHIIB

DIE OF HUNGER
OR OBESITY? TODAY {u"“"b%t
IN THE
nﬂlmn

T e b i
i WORLD

‘maincurshed person, there
peopls who are obese or
million million

et GRAIN PRODUCTION IN THE WORLD AND ITS USE*
wwwwwwm T q e P Pee
+2.1% W329: Waser oo

ittt E o
THE PLANET'S BALANCE % 15%

7 billion
1.\’3 m'm“m = 1.3 OF FOOD ARE WASTED
i b IS NEGATIVE
Today, what is
tl- TIM ES consumed is greater planets
than what we are able
to regenerate.
2050

ENDS UP
IN THE GARBAGE
WHAT ITWOULD TAKE
TO FEED THE B68 MILLION
PEOPLE WHO ARE HUNGRY For our current lifestyle,
we will need
> in 3
planets

Every year worldwide, 1.3 bilion tore
edibie food are wasked,
EACH YEAR
1.5 planets, and in 40
years we will need 3

| i}
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CO2 is rising ! Human Transition 4/4

CarbonTracker free troposphere CO, "
2008-Jan-01 A familiar pattgrn . N |
ﬁ- — Annual global fossil emissions, billion metric tons of CO,

L - £

@3" — w
35
30

25

End of COVID-19
20 World War Il pandemic

Great 2008
15 Depression financial
crisis

Spanish
in *’f/enzo
pandem

t_ [CO,] pmal mol!
380 385

NOAA Earth System Heseamh Laboratory @ LU 2000 2020
CarbonTracker CT2009 release 1 Source: Global Carbon Project anI

Nov 10, 2023 =419.44 ppm
Nov 10, 2022 =416.92 ppm



https://www.co2.earth/daily-co2
https://www.co2.earth/daily-co2
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Temperature Anomaly (°C compared to the 1951-1980 average)

Warming is up !




SIXTH ASSESSMENT REPORT IpCC

A

Working Group | - The Physical Science Basis INTERGOVERNMENTAL PANEL ON ClimaTe change  wwo uxEr

Human activities affect all the major climate system components, Figure SPM.8
with some responding over decades and others over centuries

a) Global surface temperature change relative to 1850-1900

oC
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July-August 2003
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Init: 00z Jul 27 2017 Forecast Hour: [144] walid at 00z Wed. Aug 02 2017

EPS 850 hPa Temperature Anomaly (°C) (based on CFSR 1981-2010 Climatology)
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PRODUZIONE AGRICOL

Europe

+1% -159
e W w2 1
oMorth Africa ! E as} !?5 18
o acific
-6% Bils%
i ' outh Asia :
“The Caribbean -15% Q
Sub-5aharan -2.7% ‘. J
Africa Australia &
New Zealand
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2 Streamilow decreases
slich that nresent water
demand could not be
satisfied after 2020, and

|03z of salman hahitat

A Eleciricity
production
notantial at
gidsting
dropower
stations
decreases
by mare
than 25% by

the 20705,

g

3 Groundwater recharie
decreases by more than 10%

by the 2050z

f: Increage of
pathogen load due
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precipitation
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tinthout good water
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sanitation
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J
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Island freshiater lens
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Figure 4.2 Regional water abstraction rates for agriculture {(million m3/year) during

2000 (31)

Regional water

\‘-.\ abstraction

[millian m¥year)

[ o-50
[ so-100
[ 100-500

I s00-1 000

s B > 1 000

Mo data

Man EU-15
MUTS region (")

(") NUTS 1: the United
Kingdam.

MUTS 2: Austria,
Belgium, Germany,

' Greece, Italy,
M Luxembourg, the
= Netherlands and

Partugal.
NUTS 3: Denmark,
Finland, France, [reland,

=

— :'":

A
|

Spain and Sweden.

NUTS = Nomenclature
of territorial units for
statistics.

£ BEuroGeographics
Azsociation for

the administative
boundaries.

Source:

Community survey on the structure of agricultural holdings (FS5), Eurostat combined with infermation from OECD/Eurcstat

gquestionnaire,

From EEA Report, 2005



Global gI'EEHhUuSE 2ds emissions and Warming scenarios UGS

- Each pathway comes with uncertainty, marked by the shading from low to high emissions under each scenario.
Warming refers to the expected global temperature rise by 2 100, relative to pre-industrial temperatures.

H B .
| I ] |_I = | | -

Annual global greenhouse gas emissions
in gigatonnes of carbon dioxide-eqguivalents

150Gt

Mo climate policies
4.1-48°C
- eapercied emissions in a baseline scenario

if countries had not implemented climate
reduchion podsties

100 Gt

Current policies
25-29°C

= gmissions with current chimate polices in
place result in warmang of 2.5 to 2.9°C by 2 100

Pledges & targets (2.1 °C)

! g emissions if all countries delivered on reduction
pledges result inwarming of 2.1°C by 2100,

2°C pathways
1.5°C pathways

500Gt

Greenhouse gas emissions
up to the present

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Drata source: Chmate Action Tracker (based onnational palicies and pledpes a5 al Mowsmbser 202 1) Lasl updated: April 2022
CurWoarldinData.org - Research and data to make progress against the world's largest problems, Licensed under CC-BY by the authors Hannah Ritchee & Max Roser



- The «resistent» Agricultural sector

The power sector would reach net-zero emissions before the others.

Total emissions per sector in cost-optimal pathway for EU-27,' megatons of carbon dioxide equivalent

5000 Net emissions

4,000

Power

3,000

Buildings —55%

2,000

Industry
1,000

Agriculture —100%
0 LULUCF?
Emissions-absorption technologies RESIdual:
—1,000 65'85
1990 2000 2010 2020 2030 2040 2050

MtCO2eq

'"Excluding international aviation and shipping.

“Land use, land-use change, and forestry entails all forms in which atmospheric CO, can be captured or released as carbon in vegetation and soils
in terrestrial ecosystems.

Source: UNFCCC; McKinsey analysis

McKinsey
& Company



How much of global greenhouse gas emissions come i I\)Norld
from the food system? in Data

Shown is the comparison of two leading estimates of global greenhouse gas emissions from the food system.
Most studies estimate that food and agriculture is responsible for 25% to 35% of global greenhouse gas emissions.

Total 55.3 billions tons CO,eq

Post-retail
Ui 2.1 billion tonnes of
carbon-dioxide equivalents

Cooking: 0.5 billion tonnes (CO,e)

il: 0.7 billion tonnes

1.6 billion tonnes CO,e

Does not include Packaging: 1.0 billion tonnes :
post-retail emissions Supply chain

: il 3.1 billion tCO e
Transport: 0.8 billion tonnes o

. Packaging: 0.6 billion tonnes Food processing: 0.6 billion tonnes
Supply chain

2.4 billion tCO.e Transport: 0.8 billion tonnes FOOD
' 2
Food process (5} onnes /

Greenhouse gas emissions by sector, World

Our World
in Data

Greenhouse gas emissions are measured in tonnes of carbon dioxide-equivalents (CO,e). 17.9
Agricultural production RSNt Electricity & Heat
i agriculture, aquaculture and
7.1 billion tonnes CO2e capture fisheries in both studies 14 billion t
13.6
Agrlcqltural production 12 billion t
8 billion tonnes CO,e
10 billion t
Crippa et al. (2021) estimate higher 8 billion t Transport
land use emissions since it allocate:
Land use all deforestation to agriculture.
5.7 billion tonnes CO,e b an K (2018) assi 6 billion't — Manufacturing & Construction
oore and Nemece assign : ’
.L.and LBl only 60% of deforestation to HgERitine
3.2 billion tonnes CO,e agriculture for food. R o= I o
4 billion t

Land-Use Change and Forestry
,‘ [ Fugitive emissions

Poore and Nemecek (2018) Crippa et al. (2021) N = g‘ﬂf;tn'és
13.6 billion tonnes CO, e from food 17.9 billion tonnes CO,e from food* 2 billion t et

2,
That’s 26% of global GHG emissions That’s 34% of global GHG emissions e ——— — — < MT Ot mbu&on\\

——o—e—e R

(Increases to 33% with non-food agricultural products)  (*some non-food agricultural products included) i Avi s|i‘\ppi}'|'g |'|
0t “ C:‘/II!I ;jl
1990 1995 2000 2005 2010 2016
*Crippa et al. (2021) include emissions from a number of non-food agricultural products, including wool, leather, rubber, textiles and some biofuels. /
Poore and Nemecek (2018) do not include non-food products in their estimate of 13.6 billion tonnes CO,e. This may explain some of the difference. ) ) ) o
Data sources: Joseph Poore & Thomas Nemecek (2018). Reducing food’s environmental impacts through producers and consumers. Science. sonrcesEAT lnate DataEglonarade. lknateiiath CeivardinDataergeoand-athargesnusesgasemissions : UF BY

Crippa, M., et al. (2021) Food systems are responsible for a third of global anthropogenic GHG emissions. Nature Food.
OurWorldinData.org - Research and data to make progress against the world'’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.



GLOBAL

30%

11.0 GtCO, /yr

88%

34.4 GtCO,/yr

17.2 GtCO, /yr

46%

12%
4.8 GtCO, /yr 24%

8.8 GtCO,/yr

Budget Imbalance: 6%

(the difference between estimated sources & sinks)

2.2 GtCO,/yr

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



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

Europedan
Coavivises

Technical Guidance Handbook . . . . L
« Considering only carbon sink or avoided emissions?

Setting up and implementing result-based
carbon farming mechanisms in the EU

» Action-based o result-based incentives?

« Mitigation targets measured or estimated?

» Scale of application: local/regional/national/EU
* Cost efficiency ?

e QOther co-benefits?

Double Payments are allowed in CAP........ !
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Agrifood Economy Energy & Environment Global Europe Health Politics

Home / News / Agrifood / EU lawmakers insist on monetisation of carbon farming

EU lawmakers insist on monetisation of carbon farming

By Julia Dahm | EURACTIV.com (O Est. 4min & 31 Aug 2023 (updated: & 14 Sept 2023) Ady

Content-Type: News

EUROPE

EMPLOYMENT & SOCL/

FORL

EURACTIV Me

PFP - Primary Food Pr
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_\('j_ _‘% \ b ﬁ }’Nature 4.0 SRL
.0 o TN '253\\ ‘Inspire to invent change’
<, 5

% . o o ,
O \ 1. Tree water consumption
N 2. Leaves development and health status
000 A 3. Diameter Growth
i, 4. Tree stability

Stem radial
growth

Cloud

Stem wood/soil
Temp/humidity

Energy

supply OCG sensor things API

TreeTalker

(www.nature4.org)

Router

Spatial Mapping Data Analysis

T s

Dedicated APPS and WEB visualization
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Measuring the flux of airflow
« Air flow can be imagined as a horizontal flow of humerous rotating eddies
* Each eddy has 3-D components, including a vertical wind component
* The diagram looks chaotic, but components can be measured from a tower

Instant Vertical Flux

Fi= pws

Initial Mean Flux

\ 1 —
\ <&/ F= 2Zows = pws

Flux Equation

F=pw's

ESD14-039

Eddy Flux Formulas

p - dry air density
w - vertical wind speed

s - gas mixing ratio
(gas mass/dry air mass)

From Reynolds
Decomposition:

p=p+g
‘I'=;+1l“

s=5+5



The MonteRe Plum Tree

CARBON SEQUESTRATION
02 24.86Kg02

34.19 Kg CO2

Corbon Dioxide is obsorbed by trees,
ﬁl’“l copture and store Carbon.
oxygen is relecned back into the i,
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Data inizio: novembre 2... ] Data fine:  novembre 2... [} Excel

CO2 mensile (K =
25K
20K
15K
10K
) .
0 — - [
01-2020 02-2020 03-2020 04-2020 05-2020 06-2020 07-2020 08-2020 09-2020
]
MONITORATA
Data inizio:  1/2/2020 3 Data fine:  25/11/2020 |
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Carbon monitoring Technologies
analysis

Technology CERTICATIONC
COMPLIANCE
- Direct estimation of carbon sequestration *  Not always applicable (complex HIGH NO
Eddy covariance (biomass+soil) terrain) (30000-50000 USS)
*  High temporal frequency (1hr) *  Uncertainty on night fluxes
* Integration on area of about 10 Ha *  Difficulkt to separate soil

contribution
*  Energy consumption

*  Very accurate measurement of biomass C Requires many sensors for LOW YES
TreeTaIke rs growth representativeness (100-200 USS per sensor)

*  High temporal frequency (1hr)

e  Other functional parameters measured

*  Soil and biomass are separated

e Accurate measurement of biomass (not * Soil is not considered HIGH YES
Laser Scanner necessary growth) *  Manual and operator work (50000-100000 USS)
*  Integration on large areas



CONCLUSIONS
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