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Collecting Ice Cores | ASU - Ask A Biologist
http skabiologist.asu.ed




Industry Revaluation (Fourth Industrial Revolution)

(credit: http://gseda.nida.ac.th/)




10 Things Global Warming Could Change Forever
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Projected shift

Distribution of the of ecoclimatic regions
ecoclimatic reglons under a 2 x CO, dimate

of Quebec
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The trees muarch north

In a warming world, forests will be able to spread into northern areas of Canada where only Arctic tundra
now exists. Computer simulations for 2070 assume nothing is done to prevent global warming.

Polar desert/rockSice Savanna

Desert Mixed forest

Tundra Boreal deciduous forest
Open shrub-land Boreal evergreen forest
Dense shrub-land Temperate deciduowus forest
Grassland Temperate evergreen forest

Note: Boreal forest
extends north into
Nunavut and even
Baffin Island

NINLAN CARTERSTHE GLOBE AND MASL NV SOUIRCE: NATURAL RESOUIRCES CANAIDA,
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woa1stna1n (Kyoto Protocol)
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Conférence sur les Changements Climatiques 2015
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Enabling
Technologies

From World Economic Forum Annual Meeting 2022

To deliver decarbonization, 4 clusters
of digital technologies can be applied
together
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: Learnin MuUsEavEanszuuLagly
Big Da.lta fio— g NSNYINTRYNNUTEENTA N
Analytics
i Key Digital Internet of |
Cloud —® Technologies Things (loT) m'im’;ﬁﬁmT N33V
. LazianiUdgutayaiuy
56 — © A Drones & L%S;dlmj msﬂjuaaimi
- : MN9U899UNTUNIY
Blockchain ® - maging MEATMLUUS AT
AR/VR ——@ Automation &
Robotics Sensing & Control
nslamaluladfdvia 4 Aasnas Technologies
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USE CASE: walulagindnan1sufinanavinssunssi 4

Schneider Electric’s Hyderabad Site Mondelez, China

Closed-loop CO2 tracking using P Implemented 38 Fourth Industrial

loT equalizer and Al predictive o ™ Revolution use cases, using Al-powered
monitoring. / dough-making lights-off workshop and
Wat ' —1 ;. Q gas consumption optimization.

ater consumption :

P . Z Y Beijing Net revenue growth : 28%
Energy consumption : 59% ¥ / Labour productivity : 53% #
CO2 emissions : 61% ¥ / Q \ o W;)tse 290/)/@. 0
] 1 . (]

Generated waste : 64% ¥ ( Xi‘an GHG emissions : 24% ¥
Kenvue, Thailand Q

S o Hyderabad Q Johnson & Johnson
Digital twin to optimize energy Bangkok

Manufacturing

ECONOMIC

consumption and water management,
?nd dstadalqalygcls agld robot’Flc.au’;omatlon 4 Al algorithms for process control, loT-based
or seheduling & foading optimization. intelligent cleaning and digital twins.
Water utility intake : 35% ¥ h Material waste - 47% &
Energy consumption : 34% ¥ : _ Energy consumption : 23% ¥
GHG emissions : 29% ¥ Fourth Industrial Revolution GHG emissions : 26%
| /' Technology WORLD
From World Economic Forum Annual Meeting 2023 www.weforum.org ~ FORUM
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Physical Twin

OgPp®

%aY/

Y

Data Collection

Data

Optimization policy

Al

—/

Information & Decisions

N

The real-world objects,
processes, systems

-

~

J

-

-

A virtual replica of the physical
twin, updated with real-time
data and used for analysis,
simulation, and optimization.

J

Modified from https://www.enexsa.com/digital-twin-fdm/ and https://www.gao.gov/products/gao-23-106453

I~
=
Maintenance

©

Operations

Digital Twin
A high-impact enabler of
net-zero transitions
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naznaikud laginaluladn 1Isansddsza:lna (Remote Sensing)
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Satellite Imagery for Forest Resource Survey
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33 Western Digital

New Content
Generation

Al Inference
Engine

@

Raw Data Archives,

Content Storage

Interface &
Prompting

Togzuainsaldniiudaya Al fifitsz@ndnwes | Western Digital

Data Preparation
& Ingestion

=/
Al Model
Training




B unuasd souiianu waddnd ua: Yyadsamuudv
wyadoulne sawsavuius MOU Tasvnmis “Shelldon
Circularity souaulnascuuntaymaoudadouniu
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21/ an. / 2566




W MatiChOn

l l

X

NNBATI LaL DaLtndsIN MOU WRIUNZAANNEINITOATUNAINIURN UL



SCIENCE

CE




w  Wikipedia, the free encyclopedia

| Coal-Fired
l Power Plant

Ethanol

Plant\
e \‘ N
. i

CO; to
Underground
Storage

CO, Stored
in Depleted

Lowest Underground
Source of Drinking Water

P Various Rock Strata

Caprock

- Depleted Oil Reservoirs

@ : * Saline Formations

Carbon capture and storage - Wikipedia

Images may be subject to copyright. Learn More
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USE CASES : n1slawmalula
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o loT (Sensors) : #5393ALALIIUTINVBYARUUSEA NI

Digital Twin : @519ULUUIN889LENDUVDITLUUNNNILAMN (B1ANT

159970 Li99 Lﬂ%ﬁ]\‘i%\)fﬂﬁ) LAZINADINITNINU

Al & Big data : 3,A31g% nenTel wazRnuteya eatiuayung
FAnauld LNNUSEENSATWANSYINUY Lazn1sanni1suany GHG

/

= >
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Smart Building (Net-zero energy building)

NSARAINATIINAIUlLDIAITLAZ NS
AuANSIUTRALAelY Al uay 10T Lilean
mﬂ%’wé’qqlu B S ugesNan NSy

SnlufAlunuflaisidldau

NNFYTUINITVOYAIINTEUUIUA TEUU
W& LagveziieannsUaeun1uey
ludles Minvey wazdsuugussansnm
N1slEndenunig Al uag loT

anNIS LB AILaZN1SUaRsNaNY LAY
LUSEANSAINAS NS WeNT LviaLe

gUNUYIevIIA LYU Route optimization,
EV Fleet management, Smart charging
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USE CASE: 1assunglwinioanses (Smart Grid)

Energy and Distribution
Management Systems

¢« muANNSNARINAN uazdonsiany
WANWAN WD

ND AN UIZANS AN LAA NN AN VD
ssuulwin leelddoyaann Big data uas
Al Ysuusiassuulfinunzandedu

*  HIFIAFDU ANNT HAZAIVANAITHNAN AT
T naznsdsanonasn i Tulasegng

‘ssizazze =j

Sensors (loT) and
Communication Networks

\wulaasilediaLv Grid iutoyanmsld
WANU 9aunAfl usesTulniin uasdoyadug
wwuiEualnd
\nsornpdoansthulimsuanildsudaya
seainagy [WusAsuas N’ﬁ[ﬁﬂmﬂmﬁmm

wazBualng
loT FuAmUANMTYINUSHIL

Al and Machine Learning

* inuny Demand patterns

* Optimize energy storage

* Optimize distributed generation

*  $9233U Grid failures

* Intelligent energy balancing

o wonATAlUSINAUNANURN T BT
AINsaNANlE WansIRANTWAMNL
iU nsAw

~

Junildlumaluladddaiishoduindon
AMSARAISUMILANANAWL tesUasn
Tassznslwinuuuaasulrnauduszuy
" Sansusiduindousudiayauazsruu
AYiA Jefunumdrdalunisnan
WANUEZDR ASlTWaswaENed
UszBn8A N azannsuasumailiau

\ﬂ'ivaﬂ j

Modified from https://aiguasol.coop/smart-grid- optlmlsatloh tools-and-business-modelling-energise-europes-future/




“Agricultural carbon sequestration can
potentially offset up to 156% of global fossil
fuel emissions annually.”
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USE CASE: n1sinunsuiiuen (Precision Agriculture)

“Balancing Productivity and Planetary Health,,
shamslgusy lowiianniAsasilafdia wu mwauaisy Al uas

Fuwos 0T 1nEnsnsaNsaUsuASENSNENASITANNZEN anUDY
By uasinKaNARTNA NSouannansuusiodunndouliiouiian

N /
Comparative Analysis: Traditional vs. Precision Agriculture
Metric Traditional Precision
Agriculture Agriculture
Water Usage (estimated 5.000 3500 ¥
gallons/acre)
Carpon Footprint (estimated CO2 25 tons 18tons B
equivalent/acre)
Soil Health Impact Low High
: : 500
_Crop Yield (estimated percentage Baseline .15 20%
increase) increase
Resource Efficiency Low High

From https://farmonaut.com/precision-farming/precision-agriculture-5-ways-tech-boosts-sustainable-farming
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