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1. Representation

2. Natural Hazards

3. Ecosystem3

4. Scenario

5. United Nations Office for Disaster Risk Reduction (UNDRR)
6 Novelo-Casanova et al. (2021).
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1.Digital Twin

2. Real Time

3. Internet of Thingsl

4. Artificial Intelligence

5. Big Data

6. Apollo Project

7. NASA

8. Lunar Missions

9. Rosen et al., 2015

10. David Gelernter

11. Mirror Worlds

12. Michael Grieves

13. Product Life Cycle Management
14. John Vickers

15. United States Air Force (USAF)

16. Modeling, Simulation, Information, Technology, and Processing
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1. Virtual Modeling

2.Data Integration

3. Supervisory Control and Data Acquisition (SCADA)
4. Simulation & Analytics

5.. Bi-directional Feedback

6. Visualization

5. Virtual Reality

6. Visualization

7. Virtual Reality

8. Additive Reality

pyes S 9 St lag,w ealdel slaplejls 13,5 sslazul
Llh ys wly e ey lagileand I esliad L £
6@6)\.‘#4:..& QJ)‘}A U‘i‘ )Lf 03 Kl JZJ}AT 6&5‘} 4.:\.&.»
&3l tgl.ﬁ..ﬁ RS 9 JI,)'},J Sy el s ool
9 ool e 53 Wl e Sldes LgLA(..:.S S s V'A‘Jé
ST 5 A8 pad |y Ol odkuzes (slaslisy bl &l
i ns G ol Ll L agrlse sl ) 355
A o L basge Ol 5 b Jlast (63,00, ui
Sgdses olf 9 AR, L;Llhua_;.oﬁ CL"U‘ st-d.; "y ‘J.:: Aad e
S5
';Jf uab.))\ uk}u LQLA.LAL:Q. qu\a b u.l::u

Sl 3 ol giluannd blanza 53 Ols5 o0 ¢

Lo yelws
09 5398 (53 b Sbgy

Loolple s (ol s 0By 55> 62,08 ey
(S 3t g3 OISl &7 iz 1 Blp 5 5 1 IS 5l oS5
ebil Gleatg 5 Gmo @Kk Rl sSleasd
ol Gladns LB 5 1) 2l 5 laalale b ol b
hol Sl Olgea Bl S ol 1S e el b
5 Sy 58 (Sles (s ad (e S FLb o
b oo oslitul g jlace

=9 SalBad Sresu Lol sl

5 Bl 31 (0 4 ga3 5 slowl 1 (gl (il sa
(S 54850 cOladl ¢ s copble A5Le)

oslazal b &)-’3&{ slaosls 6))T:)f Vosls ngugjl;.ﬁ“
603155 5 gy slatilale 5 LEI Sl s Ko
Cesls

DR (g o S o (6l ol 1T gl 5l
PP clasias Q}o)'T 9 la g lual

4;&)&‘)%&&@%‘ JJL.JIDG'J.E)J .SJ):-JL

\Fed L'JL'Z......{U 5 )l Y gL{ 0lod ) olass «od 090 ¢d))9l.w5 SleWb! 6)5u 9 ‘0915 ﬂs).; 419:9 2

Ol 4,58 olalis b ody (galies sllo S o b
Lye rab SLbLw L S (oleus (gl 6uj-<j‘ BT
LS palo 1y adsl laylbin 5055 SCaas Llg oo clizun
O gs8s Jlazl 5l Ly p3je 2 LIl (DY gma
(Saly gbaliln 3 bl dly o lajldia ol 5l o8T
LSL“&':‘:' > b e 6L‘°}f“ul€ wlar (63,5 laasliys

0 IS8 Lsd iz el

o Sl §1 Ol g 5o SLLS Sl sl sl 53

il g
= -

el
E{i

g l
]
- ol gt

K> ‘5)5.»&3“- ™95 65895 dibolw Sl g Hbsle ) Ko
TYeYE Oen 9 )

i

o vl gl i i

1. Yu and He (2022)
2. Disasters
3.Lietal. (2024)
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1. Digital Twins Definition Language (DTDL)

2. Telemetry
3. Property

4. Command
5. Relationship
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Abstract

This article introduces the capabilities and applications of digital twin technology in natural hazard
management. A digital twin is a virtual, dynamic, and interactive representation of physical objects,
processes, or environments that, through the integration of the Internet of Things, artificial intelligence,
and big data, enables accurate simulation and prediction of system conditions and behaviors. Originating
from NASA’s Apollo program in ' 171, this technology has found novel applications in recent years across
various domains, particularly in natural hazard management. Adopting a descriptive approach, the article
examines key applications such as critical scenario modeling, early warning systems, real-time monitoring
of vital infrastructure, emergency resource management, and immersive training. It also introduces
commonly used platforms and explains the role of the Digital Twin Definition Language (DTDL) in
standardizing digital twin structures and behaviors. The article further highlights existing technical and
operational challenges and underscores the importance of developing supportive infrastructure, unified
standards, and interdisciplinary research for the sustainable adoption of this technology. Within the
Agricultural Research, Education, and Extension Organization (AREEQO), digital twins can enhance
natural hazard management through scenario-based research, interactive training in disaster response, and
the promotion of innovative, resilient agricultural models.

Keywords: Drought, crisis management, flood, landslide, Digital Twin, simulation, wildfire.



