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Global greenhouse gas emissions and warming scenarios SUSELE

- BEach 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 2100, relative to pre-industrial temperatures.

in Data

Annual global greenhouse gas emissions
in pigatonnes of carbon dioxide-equivalents

150Gt
: No climate policies
- 41-48°C
- expeched emissions ina baseline scenario
if countries had not implemented climate
reducion polsCies
100 Gt
50 Gt Current policies

25-29°C

= emissions with current climate policees in
place result in warming of 2.5 to 2.9°C by 2100

Greenhouse gas emissions

up to the present ‘Pledges & targets (2.1 °C)
U pemissions if all countries delisered on reduction
pledges result inwarming of 2.1°C by 2100
0 - 2°C pathways
: 1.5°C pathways

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

Drata source: Clhimate Action Tracker (based an nalons paolicies and pledpes as al Mowembser 20001 Lasl updated: April 20027

OurWworldinData.org - Fesearch and data to make progress against the workd's largest problems, Licersed under CC-BY by the authors Hannah Ritchie & Max Roser,
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GLOBAL@ON Fate of anthropogenic C{missions (20182022)

project

Sources ¥ Sinks
18.9 GtCQyr
35.3 GtCQyr 47

88%

12%
4.7 GtCQyr 26
10.4 GICQyr B g

Budget Imbalance: 470

(the difference between estimated sources & sinks)-1 .6 GtCQlyr

SourceFriedlingstein et al 202%lobal Carbon Project 2023



https://doi.org/10.5194/essd-15-5301-2023
http://www.globalcarbonproject.org/carbonbudget/

How to capture CO2 inatmosphere?

DACCS — Direct Air Capture and Carbon Sequestion

l lenergy source

CCSg Carboncapturestorageat point BECCS— Bio-Energy with Capture and Carbon Sequestion

Atmospheric CO2

Biomass burning
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Cost 5091000 $t CO2
Cost 86200 $t CO2

NBS- Nature basedsolution
Carbon Farming

Plants absorb

Co, released. Plants form

OCEAN CFOcean carborcapturestorage

Enhanced Direct Air y
Wea'he""g Reforestation/ Caphire 3 )

= Afforestation «g& <4 Dire eu Ocean J\
! - ﬂp Artificial . )
. Sontan v EEIng Soil organisms
and st
°é::2,é‘§:.';’::y i 0 release some CO,
Fertlzaton n @ 4 . . o

A‘ 4
Al

Carbohydrates are
exuded by roots to
feed soil organisms

CO; enters the soil carbon pool through
leaf litter, roots, and soil microorganisms

Costo 1550 $t COp

Approaches

Geologic Storage

------> Value on market 20300 $t CO2

Cost 108300 + $t CO2



How much of global greenhouse gas emissions come

from the food system?

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.

Supply chain
2.4 billion tCO,e

Does not include
post-retail emissions

Retail: 0.4 billion tonnes
Packaging: 0.6 billion tonnes

Transport: 0.8 billion tonnes

Food process 6 billion tonnes

Agricultural production

8 billion tonnes CO,e

Land use
3.2 billion tonnes CO,e

Poore and Nemecek (2018)
13.6 billion tonnes CO,e from food
That’s 26% of global GHG emissions

(Increases to 33% with non-food agricultural products)

Waste
1.6 billion tonnes CO,e

Cooking: 0.5 billion tonnes
Retail: 0.7 billion tonnes

Packaging: 1.0 billion tonnes

Transport: 0.8 billion tonnes

Food processing: 0.6 billion tonnes

7.1 billion tonnes CO,e

Land use
5.7 billion tonnes CO,e

Crippa et al. (2021)

Our World

in Data

Post-retail

2.1 billion tonnes of
carbon-dioxide equivalents
(CO.e)

Supply chain
3.1 billion tCO,e

VXe g el0]) (V] =1 Wolgole [Ne3 ilog} This is emissions from

agriculture, aquaculture and
capture fisheries in both studies

Crippa et al. (2021) estimate higher
land use emissions since it allocate:
all deforestation to agriculture.

Poore and Nemecek (2018) assign
only 60% of deforestation to
agriculture for food.

17.9 billion tonnes CO,e from food*
That’s 34% of global GHG emissions

(*some non-food agricultural products included)

*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.
Data sources: Joseph Poore & Thomas Nemecek (2018). Reducing food's environmental impacts through producers and consumers. Science.

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.

Total 55.3 billions tons Géxy

Greenhouse gas emissions by sector, World

Greenhouse gas emissions are measured in tonnes of carbon dioxide-equivalents (CO.e).
14 billion t
12 billion t
10 billion t
8 billion t
6 billion t

4 billion t

2 billion tW

e

0t
1990 1995 2000 2005 2010

Source: CAIT Climate Data Explorer via. Climate Watch

/ FOOD
Our World

Electricity & Heat

13.6

- Transport

Manufacturing & Construction
Agriculture

Land-Use Change and Forestry
Fugitive emissions

Industry

Buildings

Waste
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QOurWorldInData.org/co2-and-other-greenhouse-gas-emissions + CC BY
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Statlsta ' . The StatIStlcs Portal Enter search term, e.g. social media
Statistics and Studies from more than 22,500 Sources

Prices & Access ©  Statistics Reports Expert Tools Infographics  Services Global Survey [ NEW

Technology & Telecommunications » Consumer Electronics » Internet of Things - number of connected devices worldwide 2015-2025

Internet of Things (IoT) connected devices installed base worldwide from 2015 to
2025 (in billions)

100 DOWNLOAD  SETTINGS SHARE

PNG QPDF Eﬁ)(Ls E‘}PPT

80

75.44
S DESCRIPTION  SOURCE  MORE INFORMATION
260
g This statistic shows the number of connected devices
é (Internet of Things; 1oT) worldwide from 2015 to 2025.
§ 40 For 2020, the installed base of Internet of Things
§ devices is forecast to grow to almost 31 billion
worldwide. The overall Internet of Things market is
projected to be worth more than one billion U.S.
20
dollars annually from 2017 onwards.
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Router

Data|Server _
Data Analysis

/

Dedicated APPS and WEB visualization




OCG sensor things API

2@ ) \\ // Data Access
=N} —

) ~a

MQTT protocol

Data|Server _
Data Analysis

T 21) <2

Dedicated APPS and WEB visualization

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



-
.

;

™ T é cas@t gdy &flu

el Lead by : oo ratl\Monte
Far sModen ontalcing Av ap nto

kS T
hed!
: :\ft_' . &
oy Y. ¢ ~.‘
gl e s =
. )
“ ¥ --*
N ‘ J 4
. - \
|“s "

sl
g
-

2

\




APPROCCIO METODOLOGICO -
LA MISURA

-Il sensore utilizzato nei nostri
-] sistemi

SRRV A Sensore di prossimita a infrarossi

calibrato per estrarre un valore di
distanza tra un ancoraggio fisso
_. interno al fusto e la sua superficie
Iy = distance to Questa distanza cambia in base alla
crescita radiale del fusto

-Relazione inversa tra numero
digitale e distanza.
-Utilizzando questo sensore,

Tree trunk

0
800 1000 1200 1400 1600 1800 2000 2200 2400

o possiamo estrarre la variazione
annuale dell'incremento radiale dello

stelo.
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TrasmissioneLoRa
dal dispositivo al
cloud

TTC%;W

TT )

1T ELD )

T éﬁ%;; )

APPROCCIO

METODOLOGICO

RETE

1. Trasmissione
4G al server dati
2. Gateway

Recupero dati
server per
I'elaborazione

/_-

LA

-1 dispositivi TT registrano una
misura per ogni sistema ogni ora.
-Il sensore IR emette un impulso
verso la superficie del bersaglio e
registra la distanza dal target

-1l dispositivo registra il numero
internamente al dispositivo.
-Invia un pacchetto al gateway
che viene ulteriormente
memorizzato.

-Invia poi il pacchetto a un server
per la successiva elaborazione.
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APPROCCIO METODOLOGICO - CONVERSIONE IN
ASSIMILAZIONE DELLA CO2 E PRINCIPIDECALABI LI TAD

ALLA PIANTAGIONE)

Anirgllé?elmaennlilar Huber 0s stem vol ume
approach
3 p “oF :

Anubr' i ®& Q&0  “(Qe d) 0o @05 _
incef QA y O Ndsyr&odal @nsore H = altezza albero in m

Yi YR odol (YO Qi a6 d"Q 00D o0

BEF( Biomass expansion factor) = 1.5(1+R)

R (shootroot ratio - espansione radicale) = 0.3

" wood desnity) = 500 kg

C(CO2 Kg conversion)=3.67*0.5*biomass (KQg)

IPCC GooeracticeGuidancegor LULUCEhapter3.2
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Datainizio: novembre 2... [3 Datafine: novembre2... [& A 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 |

Totale CO2 immagazzinata (KQg)
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The MonteRe Plum Tree

CARBON SEQUESTRATION

24.86 Kg 02

ﬁms capture and store Carbon.

/Bxygen is released back into the air.



SPATIAL DISTRIBUTION BY REGIONrange per ha : 7-20.8 t CO2

Younger trees seems to capture more carbon

P > \ < )
B iy ( R o \- Belgrade.
-~ Slovenial L Beorpany | o
1 A : 5 \J |

S Croatia S L Serbia
~ Ay Year of Total Mean per Standard | Mean per | Total per farm

(o}

e e 2, establishment hectars | tree(Kg CO2) Error (Kg CO2)
R, Kosovol (Kg €O2)

T \ o
\‘A\,. () ‘/
h \Y

A

%
Tirana

(o}

"‘,. e :;J : .(,\' 1
aty %
Marsile : L : Albania. 2010 : 8662.70
~'[Mugnano [k, 342 43276 3155 4.7 10791.38 46700.79
Tyrrhenian Sea ;

2012 404  9.14 19.58 2.71 7909.52  72293.00
i 2017 404 9.3 23.41 2.86 9458.33  87962.42
2015 417 7.8 20.53 3.4 8560.10  64200.77
7 0L 2013 417 75 17.36 2.34 7238.41 56459.60
Algiers o AE AP

45894.96



AGB (kg plant™1)

Uncertainty on scaling from TreeDiameter to total Biomass

A Compare the 4llometricmodels :

DBH (cm)

Preliminaryanalysis
Fitting the 3 dbh-basedallometricmodelsto 41 field
DBH datato observdrendpatterns

AGB [kg plant™1]

140
b b 118.2+£15.2

8

AGB [kg plant™!]

2

&

; |

Destructive Al A2 A3 Destructive Ad

Method Method

Comparisornon the 10 destructivelysampledirees All modelsproduceresults
siginificantly differentfrom the destructivemethod

Models A1i A3 predict higher AGB than model A4 Y C stock estimatesare
highly modeldependentproneto over or underestimation
20



Assessingabove and below-ground biomassin a mature
plum orchard in Italy

74.5 = BGB
. AGB
68.2 68.1
1.6%
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+51.1%
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Compare models witbbservedraluesfrom destructive
harvesting

Models ATl A3 overestimate total
CO, sequestration in biomass by 61%

% to 76% while model A4
.

underestimates it by 55%.
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3D Analysis of Biomass and
carbon accumulated In the farm

Thankgo Martina Leoni



