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Abstract

As global food security and climate change issues intensify, and countries actively explore sustain-
able food production and clean energy, offshore wind power and marine ranches, as new approaches
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to obtaining green energy and green food, have achieved remarkable results. With the gradual de-
velopment of the ocean by the state and the dual support of the national ocean strategy and clean
energy strategy, the integration and development of new business forms featuring the synergy of
multiple industries such as “offshore wind power + marine ranch” and the realization of the three-
dimensional development of the “marine granary + blue energy” model have become new trends.
This model has broad development prospects but is still in the exploration stage. This paper briefly
describes the current situation of the integrated development of offshore wind power and marine
ranches, analyzes and systematically expounds the advantages and disadvantages of three integrated
development models, explores the possible problems and technological bottlenecks in the develop-
ment process, and provides references for the subsequent development of new models integrating
wind power and fishery.
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Figure 1. Installed capacity: (a) Global total installed capacity of offshore wind power; (b) New installed capacity of offshore
wind power from 2023 to 2025
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Table 1. The construction status of national-level marine ranch demonstration areas in various provinces (regions, and munic-
ipalities)
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Table 2. Case studies of the integration of offshore wind power and marine ranching abroad.
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Figure 2. The “Fuxi No. 1” has been completed and is now operational

2. “RE—S” ERIRE

DOI: 10.12677/ams.2025.124022 215 TR 2ERT I


https://doi.org/10.12677/ams.2025.124022

3. =g E B 5iEFHIaRE & RIZ S5
3.1. REHESFEMBLSGEANRME L REN

AP R AR 3R A B SRR AN 73 AR T Rt P ) SR 2 ), R b KRB LA 454 5 R BE
MR E o — 1, RERGHIIIE 3 oo oA 2R Y R A h S PR, RIS Dy WA AT X L L SR S 4
FEOI A e L KRG, R A TR, HESh I BHIR AR L0 R R AN 2 () ST AATT . JF HR
MEH RN Z IR 6, KRR T 6 MR SR R G R B A S E I 6 B, 2 TR
H R [RIIN H EL 9 7R U W& b 4n P s REIR, S b XU S E AU R N R

WK H TR 2 A R 2 Ab e ARG BT T3, i 1 A XIS i R 58 D3 0 T A X
s, FHRFTARBOR, QB2 sy Ik @l i H BT S BT T LS55, WAESREmT IR, H AR
FHR SR RIS AT« I JEckan Y PR 7 A O AR A R T LA F T AN B < R e A% S mib &%
JrHREAT I, B EE R T, SO R RS BOXE R MTRBEMSO TS T, SR R ) AR A S N
i BB RAIE, TR A BOOSCECE A e TR R E TT, TR E ,  FLAERE B BT G A 2 & A
Prid sl 52 BRI .

Figure 3. Co-use model of wind turbine units and aquaculture cage structures
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Figure 4. Offshore wind power foundation mooring—integrated development model of common structures

E 4. REEEMFE - £EMHMELRER

3.3. 8 E KA S FHUAR IR AR S & RIZ

BB A TR m P A, 2R AR B X R 5 IR R A To 2 P 2% s R B #1775,
i b B S IR0 IR T W i KRR L B AL, SEBLEANTH, DL RISRIE s Banfe. B
REALIEHIZATH H B, OREEIVIRIEERE I A 2 i 20, FRARIB e A, AR 5] 5 . fR
B T SR AE A ST AR AR TR IS, AR A 1B AT O A O R I S R A R, RIS T X s g
i B I A TR R B S IR . B 1A, AR P XUHL R (KRR O Bt Oz IR A X, s T
R FH 28R AEURD B b B A 2T 5 o b XU R TG i i P A 70 B B R o ST AN e R S HE

Tl R BT 2 AR o
3 3

Figure 5. The relatively independent integration model of offshore wind power and marine ranching
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