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Applications of Digital Transformation in Sustainable Development: Digital
Agriculture
Dr. Ghadeer Alhoushi '

Abstract

Digital transformation plays an important role in the sustainable development of
agriculture by integrating new IT technologies, enhancing economic performance, and
addressing challenges and opportunities in the industry. This study highlights the
importance of digitalization in agriculture, emphasizing the need for better economic
outcomes for increased investments to protect the environment. Precision
digitalization of agriculture enables analysis of soil and agrochemicals, and prediction
of diseases and pests, leading to more efficient resource management and reduced
costs in crop production. By using machine learning models to analyze soil data and
suggest suitable crops for specific fields, digital tools are empowering farmers to
make informed decisions, enhance plant growth and ensure sustainable agricultural
practices. Overall, integrating digital technologies into agriculture not only increases
yields, but also contributes to the long-term development and resilience of the
agricultural sector. 10T devices play an important role in increasing crop yields by
providing real-time data on key factors such as soil moisture, minerals and light
intensity, enabling farmers to make forward-looking decisions to improve crop growth
and productivity. These devices use sensors to collect data remotely and transmit it to
producers instantly, allowing agricultural areas to be monitored and managed
efficiently. By integrating 10T with machine learning models, such as analyzing soil
NPK values to suggest suitable crops for specific fields, farmers can improve their
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agricultural practices and improve production. In addition, 10T devices facilitate
automated job completion, data transmission and reception over the Internet,
providing a plethora of data analysis standards that contribute to enhancing
agricultural productivity and sustainability.

Keywords: Digital Transformation, Development, Sustainability, Big Data, Remote
Sensing, Technologies

-

daxiall
Laill b cVLaly Clagled) Lasl oS dpaal @)
VLAY 5 il slaall Lia ol 935 5863 Cua cialaioaall dae) ) 3))
a5 Al pailad 5 Gaahll Ge Slasbeal) Gaaal (e ) all
a5l gy Lae g sial) ZUYL pally el Jualadl)
aladiul 5 48 ST @l i 8 S e cpe ) 3all Sadl 3 ) sall
L sl i€l a3 el AN 8o )y Jumdl JSay ) sl
Laa ¢ yral) Jalsi s (31 sy () s sl 5 Aalivaall il jlaal)

[L]esbaBY) jlaa ) e seluy

g ooalls il Jie dalricall e daallall el il o 35 U b
el yemall 3 (SA) dalxisall del 3l ol aay g
Lo o1 Sl (o ) il el Ayl ol Toa e Slale
OSar Cun calvivall Aol sk b Lage 150 ol

- [2JAeia 3S) 5e () Aalill lalil) Jai G A 1) i 1 il

die Al dgslesl) A aladin) ) e sl mual
gl 5ol 3l Tl Sla (i Sy & pdal) ol 5 30y

e S paill da Tk a8 ) claal) dgal seg o122

Ll Lol AV b dlld aay [3] dishll sl
Lpaill) it 8 aget ¥ L) 5yl L) i) Gl yiul
. [AAe) el &y 00

B dsla ) del gl el ddane cuals s,
sty CVlae B 3 e, ZY) 8 Adlad clailal
IS en o Ll J301 i 55 il e obiaill o
@ ) JSa aea e elaill 2l Y] Glaay il

. [5] Al A 5 ¢y 0 SH Aumiiia ) pumdll Ay 30 iy

e ) 30 ) By 30 A ) Ly 8 5 i)

&8 alall Y JSLadl gaa) eyl Al el oS il
& oS Sl dalisal) Aol 3 cli@l) 8 3 ghe die allal)
40 ) L gl il alaain) ool il alladl i) Al

422 (421-426)



el s sl o e L Jsall il — e

At g )0 g stall gl palad) aSal
Smart Jie ) e 2l due) ) 3 5 lay) dadail Casgs
o Adline yaliaa (e Cileslaall 028 e ) Agrrivi s Farm
O ) 3all Jal sall 038 (G and) Sy )l A pia ilila
Al (S al e sy e Juabl (S8 a5 )10y Cila slaa
o)l Al o3a aeat a3 [117 50l gl yall W) il
Al ey s jeal Jie jladin) s jeal o ddliang
Al dglle iy el Jeus ) Gk ) saseiall 54y ) all
Oo W elud 5 (Y1 s il el 5 Alall Ciladassall g
G sally 4 aa s Axdall alleal) ) A8LaYl GlusY) pia
Ll Gl sane (8 dpcliall HLAY) (e lgle Jganll 3
36 e daerdlls ks 053 <l it Aausl 5 Lgnan o5 il
stel 483 Gae ) 3all g ol (S A8l Alle g gl ladiiud
& Db s <l yilall e daiaall aay el aadiey
138 5 e Janalaal) dlga s 4 sill (ailad 281l JsY) Hladl)
DA g Gllee (il Lgaladind (S Bade Cilaslae i
5eS il llia g 5 dpansill 5 CAY) AndlSay 3laty Lah
Aoala) e ydall g edala) e yitdall Jia jbda o e
Sl 5 pall 5 ol sl 5 & YY) Al Aalail) g o(ibon 5 sall)
[12] (oAl a5 sall 3220

il ga g 1) 9 4 g Y)Y Y aladiuly o1 N U)o
sl i) dalally ull (S ¢ ghae A8 dadail sk ()
Yy cligs )l Jadi ol Clilag¥ly eliaguall Julidl
8 Aaa VIS Lgalasind (Ko ) A8 jalias 4l <)
odd Bacluary AR (all<s Jdsi, daliyl 0L DA
A5 )3l e aell Sy dlanae Al Ciligy gyl 5F YY)

[13] 23850 jolas e sl eS)

Eoode o ddull ad D AWV e o WY a
Aol s del 3l (A i A, 4S)al Al SunBot
Slo K05 2018 dle DAl 8 g s odall 1 Ty Al
IS8 Baliind dall & 3 e s Apnsadd) 28U ) ga aladial

[14] ¢ paddl lalisdll 3 )l ga (50 Juail

el Joaall 8 Alaiiad) lip gl 5 Al jeSl YY) aals
(el S8l Ll s il Jlagiul JDA (e del )30
¥ LSl ) el 038 s A8l (g0 ol e
48,5 bl okl (e Aay et Aa sl 3 V5

J15] 5sS ke

Sl (Rl bl e adied Bajaa duel ) ) &y jliiiul Ciledd)
@ Lot (K5 o(ebaal 5)0)) (oatll) (s sine Lo
O OOV Gpens ¢ sl Jie SO () Al Al

18] (&)Y 5 Zlisy)

& Al il 5l Sl Alinall Lpaal) & i) daal (eSS
Gl Al iud Yola i of (Sar ills el 3l alail
e dlae¥) mE ol Sans el ZUEY) Adlad s BeliS
del,y 3l gkl del sl Jie Aiaal)l eldal) ol el
A i gandl Aoy 30 Gl L Ly Aglall el gl sel)

AUl ALY e Al Caadll Caoa

fie) )3l b deadiual Ll A le e

glladll e L ol il o3a 4ians o Sy 5 3V e o
Salaiaal) JI3RN Y1 Cun e o) 50

i) o2 iyl ale o

ie a3 A A Guaddl Jandl el ol e dpaiil) ddad aains

nshal e Al il 335 (1) 1S5 ) e Leman

DY ) A gl i) 8 jeal (ge) L) 3 jeal

858 883U (2) e Al g YLai¥) Japuss 5 (L linal)

) saaal) dadall 3k g el olSH Gkl 5 s sall

830 s (4) eculill) Jalg s h¥Lat¥) Sl (3) el

a5 15Y) (5) el 30 B )l aia s cila sledll

9] s s

(A8 13 (B g 1) Lo 8 43S iyl

Lol )W pgiladil 5 agl sin 5 la) Cppe l all (a1 J sl ey
YY) e T s ey 8 il 5 1 808
Jeai¥l (e (Saes Laa ol e il e ) 30 Calaeall
g of (S 138 tudll 8 gl 3 )l Sl 5 sl 5 ekl
Jaall 5 alil) e 3 Lee g pdall Allaadl ) dalall (e
Adul ikl A e ellds ([10]

b 98 il il aladiuly any (o Jladiud) e

Aliay Jlaba (g3 @l il e adiedll 3y e Jladiu¥) ey
Jsall geal (UAVS) s (5 &y gl LS ull ke
e ) ey 8l 138 8) (i )Y o (e e sladll
L10] s e (R0

423 (421-426)



el s sl o e L Jsall il — e

Aol 5 A1) pslall b (alall el gall

JSE A A sSal) gl (e Auals ladital B gl s <l S

cugll Glad PR e Aaldl) ciladaiall ey ol gy )

Ol all JMA (e A8 e JSG A Cpae Sl Sl (g i Y e
217 eelaia¥) Jual il Jilas 5 o sl Ailaiiin)

Glaliiiay)
hxtusall dgaiill (35 3 Lala T i Al el 50 a8 (]
el (e syl cbaadl e Qladll A (e
Aalid)
Loty Jualadll z) 3 ddd )l del )3l cligls Jis 2
sl Ae) ) e ey Jabati S 38y Ll 81 S

(bl cOdady dadal el Ll gl 3
) Al il jlaall dysad () e g Jlalinll
e ) el daall clllate Zals e jolE Jlad g Cuaa plas
Al s

iy 5l
Oe el Gpan AlSa) ol Jin b Sl S ) gl ) e pe
1 el Zaad 5l Jslall oda i ey lill) £l 8 ol lSsyY)
Glaas Jiisall (3 A3l Sljlaall Grastl 5 a
i 8 lld e e J gy altine JS3 1330 (5aY)
glUad el b Lo Tl () sSam il a1 o3a Jsa e 1 3al

Al QS ) ye o))

ibaall

[1]. SHAKTAWAT, Pallavi; SWAYMPRAVA,

Sharmistha. Digital Agriculture: Exploring the

Role of Information and Communication

Technology for Sustainable Development. Ed.

Biswajit Mallick and Jyotishree Anshuman
published by PMW, New Delhi, 2024, 31.

[2]. LIU, Liqun; LIU, Kai. Can digital technology
promote sustainable agriculture? Empirical
evidence from urban China. Cogent Food &
Agriculture, 2023, 9.2: 2282234.

Cijiily Sl Jual) aldiuly 4V clded) e
AW

Dbeiind die e o La¥) copn) e 2l daal) Hlay Jaidy

e Adayl jiall JLEEY! 5 jead s Jla ) sale) 5 jeal (e 2uaall

bl agd JOA (e Al el dom 5 Aoalil 304 31 Jaall

[16] sl s Jualaall 5 45 1 (p <Ol Ll

OY 3 gane ASLLOUI A8 ) a8 bl ) O g sl an
asti Jiiall b Jae Cipcas e cililall Jadas JLaiuy) saic
Y1 ) e Al A8 ) dadal 8 JuEiaY) saie
e Jiee Jlen ol (80 (in sl adla ) i) Jaesty

J17] ) s sl (e s 55YL

336l e sl e Lgle Jgeanl) 2y ) cluldl) Jas) o
sai zisal sl el Sl AN aes Gl 8 ASLLON Jlasy)
DA e elihall 8A Gl st asedall Jualadl)
o) )3l G dpland) il Aokl 5 e ) cVlal alasil
A )l 5 ZUBY) 5l aaed Caan Aledl) p (Sl Anl

18]

:Big Data 4eduall ciliball Julai o

Lwally olusl) o yul i Ayl @il
ol el (aldy ¥ JSS ULl aaa 5aL) ) Aplsd)
¢(BD) dadall iyl anly Wil led) Jliy 5 el
Gsinas o(phie ey plhie auly abie gl) Gai (g sina
L19] (sall s Hsall s 2l adalia Jia) 322250l Lol )

dasdad) Ly e Caskll llal) sl s didee I L
ceMaall Al 5 ¢ gudl CHlaladl g Rd g jaadl pe Uil
adiall clladl EOaS anly sadall Glaglaall (0 Wy g
8aane alayl dusedd (a5 Sale dedizll il 50w (BDA)
Gaalls g sl de pull aall dadll roa s ol L,

[20]

Taas o slsall gosill e alall A8 Aol )3l 23 sa any
Slo 5ol giah Y eyl Gakil 1 sladl (K1 L
I3 G5 AR ey Alude 3 g8 s Gl
dadall Ul alg A5 L sale s zlayl saby OO (e
O s el )3 dalsally cleladll Cilise (e dpe) ) )
Sledia¥) 336l BA e Lel ) Jsiall e W) Lezea
il dam )Y Gl dsall Sl dpa )Y

424 (421-426)



weld e sl e Al i ol il —

AalaiBy) g 4 ) slall plad) (alad) saigall
documents. Ecosystem  Services, 2020, 45:
101183.

[11].KHANNA, Abhishek; KAUR, Sanmeet.
Evolution of Internet of Things (IoT) and its
significant impact in the field of Precision
Agriculture. Computers and electronics in
agriculture, 2019, 157: 218-231.

[12]. COMBA, Lorenzo, et al. Leaf Area Index
evaluation in vineyards using 3D point clouds
from UAV imagery. Precision Agriculture,
2020, 21: 881-896.

[13] GORJIAN, Shiva, et al. The advent of modern
solar-powered electric agricultural machinery:
A solution for sustainable farm
operations. Journal of cleaner production,

2021, 292: 126030.

[14]. MOCERA, Francesco; MARTINI, Valerio;
SOMA, Aurelio. Comparative analysis of
hybrid electric architectures for specialized
agricultural tractors. Energies, 2022, 15.5:
1944,

[15]. DAS, Gautham P., et al. Applications of
robotic and solar energy in precision
agriculture and smart farming. In: Solar
energy advancements in agriculture and food
production systems. Academic Press, 2022. p.
351-390.

[16]. ACEMOGLU, Daron; RESTREPO, Pascual.
Automation and new tasks: How technology
displaces and reinstates labor. Journal of

economic perspectives, 2019, 33.2: 3-30.

[17]. SANJEEVI, P., et al. Precision agriculture
and farming using Internet of Things based on

wireless sensor network. Transactions on

[3]. ROUSSAKI, loanna, et al. Building an
interoperable space for smart
agriculture. Digital ~ Communications  and

Networks, 2023, 9.1: 183-193.

[4]. CHANDIO, Abbas Ali, et al. Does internet
technology usage improve food production?
Recent evidence from major rice-producing
provinces  of
Electronics in Agriculture, 2023, 211: 108053.

China. Computers  and

[5]. CAPUTO, Paola, et al. Energy-environmental
assessment of the UIA-OpenAgri case study as
urban regeneration project through
agriculture. Science of the Total Environment,
2020, 729: 1388109.

[6]. ABIRI, Rambod, et al. Application of digital
technologies  for  ensuring  agricultural

productivity. Heliyon, 2023.

[7]. SCHOLZ, Roland W., et al. Unintended side
effects of the digital transition: European
scientists’ messages from a proposition-based
expert round table. Sustainability, 2018, 10.6:
2001.

[8]. SARKAR, Sara F., et al. Enabling a
sustainable and prosperous future through
science and innovation in the bioeconomy at
Agriculture and Agri-Food Canada. New
biotechnology, 2018, 40: 70-75.

[9]. BANHAZI, Thomas M., et al. Precision
livestock farming: an international review of
scientific and commercial

aspects. International Journal of Agricultural

and Biological Engineering, 2012, 5.3: 1-9.

[10]. LAJOIE-O'MALLEY, Alana, et al. The
future (s) of digital agriculture and sustainable

food systems: An analysis of high-level policy

425 (421-426)



weld e sl e Al i ol il —

oy g ) sl oo (palal yalsal
[20]. CHI, Mingmin, et al. Big data for remote
sensing: Challenges and
opportunities. Proceedings of the IEEE, 2016,
104.11: 2207-2219.

[21]. TESFAYE, Kindie, et al. Targeting drought-
tolerant maize varieties in southern Africa: a
geospatial crop modeling approach using big
data. 2016.

Emerging Telecommunications Technologies,
2020, 31.12: e3978.

[18]. POPESCU, Dan, et al. Advanced UAV-
WSN system for intelligent monitoring in
precision agriculture. Sensors, 2020, 20.3: 817.

[19]. SIVARAJAH, Uthayasankar, et al. Critical
analysis of Big Data challenges and analytical
methods. Journal of business research, 2017,
70: 263-286.

426 (421-426)



