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Abstract

Digital twin (DT) technology is gaining momentum in the marine environment field due to its po-
tential for real-time monitoring, simulation, and decision support. This paper outlines the core con-
cepts of ocean digital twins, reviews their applications in environmental monitoring and marine
engineering, and highlights key challenges, such as limited high-resolution data, complex multi-
scale modeling, and the lack of standards. Future development should focus on integrating Al with
high-fidelity models, improving data infrastructure, and establishing standardized platforms. DTs
are expected to significantly enhance marine environmental research and disaster risk manage-

WEFIH: R, TER. BFRA R ARSI N R[], #FEERFRTT, 2025, 12(3): 184-190.
DOI: 10.12677/ams.2025.123019


https://www.hanspub.org/journal/ams
https://doi.org/10.12677/ams.2025.123019
https://doi.org/10.12677/ams.2025.123019
https://www.hanspub.org/

R, EHAR

ment.

Keywords

Digital Twin, Marine Environment, Smart Ocean, Ocean Digital Twin

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

VE R MR A3 R G B B T 5y, MR LE AR5 5 A0 BSR4 77 T R ¥ A nT B A
BN AERY) 10%~20%F N THRHEEY), FER 30 C NSRAREPEE AT, 8RR N 85307 A2 1 30%
1 A R B R %, I HONARZ B S . SR, BT DUR N ZE i B R AN
PG, PR IELEHIG M E AR, A RO ERA BRSO AT A I 1 PR 1]
RN T AR N AT TN, AR BRI . AR, ER T I A (A S R R 40 IR S TR B
SRR IR M A LBk R PR (2] I EESR, PRBEN TR REHARR & I —UE BRI K E,
Y CRENETEE” RO TR R R E S . BRI BRI TSR E RS, SR
TEPERCE ) NSRS k. fEE 50T, B4R 4k (Digital Twin) B A5 B E 1Y B 24080,
P HE S (S AL AN ek BT B A%

B 7254 (Digital Twin)ES i 51 Grieves T 2002 EHEHI[3], "B HEEE L 230 a2 — AN 5B se
WA BB AR, T 7= A A dn A AR A AR AL, JEAE 2010 4E32 B 2 R S (NASA) 1 AR 4R 2
HOIESEH, IMTHESh 78z 22 AR 7E TR T Ak ) )z Ak 3% . Lhtan, NASA R Hz 224 ISR
A, TRAFRRA “EY” Mk REE R WU DRIGE . T4k, Herdsddudly s
e h ek, I T A 2 .

B AR R BAR O TG AL R SR AT B T OGBSI AR 2, H AR AH DG T 1)
WEARFR R A NIRRT R RSB AL T RSP B B (4] (B ENR, 1RGS2 A fE R
WAL S5 A0S F AT S T R 51 S Mg JE . 2023 4E 11 7, 22 4 g [E PRI 23 (DITTO Summit 2023)
TERETTETE, X A EREUT AR A Mg PR A o VT ST 1 IX 28 7 0 vty [ B 22 R 218, 630 T A Bk R4
FAREFARBIARME ATV EI AR BEAT, BT st s 5B R CEA RS TFAE, I a4k
AN ECT 22 5 % (Ocean-DT Engine), & 7Ei8 I #0728 AL BOR SEIU PR RE O BCF AT 3, (R
FEHFTM B 999 T7 T RAF BB . 2024 AERCE B MR e R B R Ig TP 6 B, %P6
BT EBRE ), FHEd B SR UE SR B G IR . X L AR 2 I PR AR A B R AE A RV
PR PR PR A R RN Y2 N FH o RIS ] P AP 9 2 AR AR 2R M 7 25 4E (Ocean Digital Twin) A 2 4444 5 4H
RNEFH o AR QS H T [ 8 BV (B 2R A N AT 404 s Hu Z[6]1H 18 T g PR s g 72 2k 4
R EIVIR S JEH ; Vithanage 5570 A0S TS Sk 807 22 AR 0 0T T R Guhi . RUAKRE, 1§
PER AR A T R BRI, STEMUENTR . R REMIE S 0 N A — E 2, B R e
FEEARIGAE o 2830 B AR BT 28 A BORAE W PERR S U R B FH AT R T 4508« B e A A 2R ) AR
JREANEARMELS, K5 SRS AR R RIS SR N, T AL
(IRl ik I o B R SR 1) R 7 T

DOI: 10.12677/ams.2025.123019 185 HEERL LRI


https://doi.org/10.12677/ams.2025.123019
http://creativecommons.org/licenses/by/4.0/

RLA, FHAR

2. SFFHFFENENX
2.1, EAWHS

B An R — PR B TR RN 2 S R (R, W S B Sk v B FD R R4, T
B ST L) “CARAEART (2], HEEARZEMEE = RE R AR ISR (Physical Entity). g 40128 A4 7
(Digital Twin Model) A & i 5228 H 4% [1(Cyber-Physical Interface), 1/ 1 s

IR SE i
R SR iR

ESEXE#O

HHEISL S ERAHR

]

# %

i R

1% 4

zf ]

1= "

5]

RS &
e R RIAE et
M/ HEX AR RABEA

HiE B

Figure 1. Digital twin technology architecture
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Figure 2. The framework of marine digital twin technology
B 2. SHFRFFERARER
3. AEFMERERREN A

VAR, WU 2R A A ORI N B RIS PRI PRI BT T S R K T 3
B EL, AR ARG BRI N, N B R BRI R R, R RS EOR A
FRAAEE AT X EE, W15 1 R

Table 1. System resulting data of standard experiment
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