H47% H2W e
202542 H

Haiyang Xuebao

2 e Vol. 47 No.2

February 2025

FAETT, N, AT, 55 ZUERRG B R 7 = 4 SO R ()], AR, 2025, 47(2): 85-97, doi:10.12284/hyxb2025013

Wang Deyuan, Peng Xiuzhong, Du Yuchen, et al. 3D geological modelling method of offshore wind farms based on multi-source data fusion[J].

Haiyang Xuebao, 2025, 47(2): 85-97, doi:10.12284/hyxb2025013

IR HER S BB L XS = 4 R &R Tk

TR, ZFH, HFR, GERAY, KARY

YN8 TR ERA R, 74 WY 518000 2. K Ko K TR, 1175 B 211189)

WE: 4R AAIAAELHZAEENRETERTERL, LR FRAERELA
PR EDER ., W REGELRNE G = EH R R ERRE, R — AT £ R 5##
EWHPARE T E. AT A LB BR B EM IR RBERTERB, RASHEET £ &
HESH PR E SR, A K Python AR ELAT Z BB MR TR s, UE
FHUREELERBFHO, BIET ZTREE T ENTES, FREN. R T ELAT 5 L8 ETY
WHREW ARG AE, ARG = FH A % Rk LR E RN TR, FREN =43
FRETETUERT ARG TR E, hilg E R AB R Bt 2R BEFBEHL L

wRANEERERIHEARIHE,

KB i E R ZREHE; & 2 TRAG ZEGEE; Z £ RER

HE %S P752;TU195,TM614 XEARERG: A

1 515

g R DU IR L B R AR e L B A K
FE D3, 1R HHE Bl 4 Bk B VR 445 44 7 0 A 2 8 n]
LR HPREZEIERR . B & 2023 4F )X, 28R
U LR R A E] 75.2 GW, HE D b 4Bk
K 50% MOy R L. BRT, TR TR A
FHE SV A 3 T R R A 5 A BB i XU I H
Tt 2024 4F 2 2028 AF [ K v [E 1 0 72 GW 1Y
AN B0, g SRR S B AL IS HUE |
JO ) T ML JZ 0 A A A R, T XU 3 i i ik
FLRI A T, = 4 RO RGE R
SRAAR A0 g ST A I R AU 00 b 5 BTV I
JIE L, FEAE Bt XU B IR S AL kO T A
Mg AR

= Y Hb i E AR A A % A 9 B Houlding™ #2 4, H
TR PO IE & 07 B RAS T AR DL A + TR

%5 H #3: 2024-07-23; 1&1T B #8: 2024-12-31,

XERS: 0253-4193(2025)02—0085-13

BT AU PR, B TR ALEOR B9 RE2E, =4
JROASE Y L 75 Ml S B AT ) ST R e PR TR 4
LA B AR AT, R Y TR 5% DA s X
S ) PR PRI R A ST Y = A PO EOR
A R, B o ISR, g
A B RSO AR KHLHILAL B 3, HLACR AT R
TR IR DUAR IR BT S 2% | A 1R K 28 S e R 2 0,
ST AT FR 0 2 e B B RO A S Y 4 M A R A
JZ B L A7 AR B B AN R, XE LA 4 T4 7s 7 1 K
HL 3 ELSE I BT A5 . TR IR B A BRI )
S0 A R AR AR B L A, RE AT 42 2 5 114 3t 45 4 R
B, TR M J2= 23 5 IR XSS SRR AR TR
Yy BRBAE A RO AN T b B O A S ) A Y
AL, S L SRR BE O TR M PR £t A o)
FAa LS RAEE R, DI EANTE, AE T A M
Ml iy T 3l 519 B0

TEid 2 10 45 h, WO 6 45 T L B8 TR

fEE B v TAEC(1983—), B, wRHT 24 B, TR, FE NI 1 K T AR PFFE . E-mail: 20759565@qq.com
*EAEEE KA, #%, FENFIEG A £ TRSURIFSE . E-mail: youhuzhang@seu.edu.cn


mailto:20759565@qq.com
mailto:youhuzhang@seu.edu.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

86

MHEEd 4745

PIER 0 8 Rl AR Bl oy i B XU 85 . Eady
SR04 o B T TR BB 0 T BT R, R T
Ijmuiden Ver & [ XL 55 - 500 1+ 52 09 U SRRAE
Arlott 5519 i — DB G5 + B SR AN TR Y IR 2K
P, HEWT H Triton Knoll ¥ I XU HL 3% 5 2% 1) 4 2 DR
Py o Sauvin S50 $i 8 B RS B R AN RE B 2
T b XU 37 B b )22 43 A, i8] AR BUE B B e+
Wit S5, 8t 2 IR Al G i = A b TR
IE R T IR A AR R RN PR . SRR
B RPGZ W Gy B B O vk, W AR T
P 5 2 = ot b SRR A R . T AR AR i F A
PO R, AR T TR R S 2t B S T
b R A AR R B S R R A T
GG AN AR ) RS B 45 1 [ R 1) 400 B L AR
i, BT SE L T =4 B AR 0 A S AR, TR
et R, K AR Y EREE B A 3] = 4 1 JoT A
Zarh, DISc s AR EUE 5 TR Y R 0 A R
B, SR i = b AN B B AT AE

W B b T R AR AR, 4N Petrel, GeoModeller Al
GOCAD A0, S50k i - 8 48 B A AR ) 4R B s
PEATHE A A3, 3 A AL B0 7 A g = 4l o A
A, Imam %529 51 43 983 TR Y ERECHE rh 4 B 5
A 3 P9 A6 1) RO AR A5 R, I Petrel 2304 A A 2
522 R GE I = A b TR B A 0 T R
Xl 53 R UURRRE R R AR, i TR b 2 A A
153 7 A% ME AR S WAL 1 128 3l S S T ) = 4 M T
B, VLGB 55 2 i 3 22 A PetroMod 5 Petrel £ 1F,
& —~Be % R A B s 5cs TR Y R A
iy e A, = A b BT A Y (O 5 o B M T B
Gt A O IE LG 7 S DR B AR W K g, T 2 A
Tt w5 1) = 2 b o A vk S B 2 T R R Y

£ AR CE A ot 3 iy e e BN L A AN RS
I, UL T 52 TR il OC JR T K 2L I 25 A5 A A
AR, Olierook 452 i FH DUH-T S i AR, 198 1 1ESE
THa BT RE B AE M BT A ) =4 B A, Jia
FE L0 S BRAIL AR 7 2T (%) HE S J7 15 B 1 — 4 b ST A AL 7R
AR R B RS R

SR, R FHAAILZE B A 8y AR AR KA B AR
TR N B Ll R RN S B 2R 5%, 1 g FH SEE Y
B AR NG EZ AR L R ZE B EGE. Y
X BCHE R DE K . b BT SR AR A2 A (0 3 S, AR AR
PEAE 7 R A KA B B () FIORS 7o L, 5 ZER R —
ol e 28 P = 2 b T A T 3, i T NN R TR 4 R
SR A AR PR L, TR] B AE R
R P SA] BE b D N T I, 3K B A A A M S A
ROR )T -

SR T R 0k A A b XUH 35 B — A b B A
R, ARSCHE H —Fp 3L 25 - S8R A TR R R
(8 = 2 bt T A Ty i, R o R A RS 1 25
BE L 25 (A (B A =4 n] WAL o TRl B, 38 2o ) A B 2 b
DXL [ XU 37 1 = 4 BB A, 36 T i YA R ]
SEME L ITER 0y =2 Hh A R B R i i
P, AT R b R 37 1) 4 A i R A A AR A R R SR

2 Yk AR R B AR
2.1 i§EENEREIE

2 V5 B Bl 5 B R 2R ) g b B R
6 A 1 S A TR IR B, a1 PR
la v, 2 = W 85008 20 o Al L BB A i ) il 4R
(CPT) HHla 2, Al FL A 238 3 B WL i 2 ™ B LA
N A B, T CPT s 2 A B R 43k, % —
SE TR A A, AR BN R AR AR HE SR B

ik g% , CPT %t = Bl 4 - 1000 1500 2 000
: 0.05 ===
000 P
#t 5 & m
L [ g
00 =
kit é 0.10
#it =§ B
ot 0 000 S
B SIS ER — o 015 =
\ 4 A4 A 4 Y?’IC _
HERBH Sy A EERE ) FLBRARE S % w
a. SR b. TRYHREE

BT A SR () AT R YREE (b) 7R 6

Fig. 1 Examples of geotechnical investigation data (a) and engineering geophysical data (b)
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Fig. 2 Flow chart of constructing three-dimensional (3D) geological models based on multi-source data fusion
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Fig. 6 Integrated interpretation results of marine survey data
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Fig. 7 Comparison of spatial interpolation results between inverse distance weighting method and ordinary Kriging method under

different interpolation spacings (taking the layer interface T4 as an example)
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3D geological modelling method of offshore wind farms based on multi-

source data fusion

Wang Deyuan', Peng Xiuzhong?, Du Yuchen', Gao Yaoxiang’, Zhang Youhu’

(1. China Nuclear Power Design Co., Ltd. (Shenzhen), Shenzhen 518000, China; 2. School of Civil Engineering, Southeast University,
Nanjing 211189, China)

Abstract: Three-dimensional (3D) geological models enable the intuitive representation of seabed geological condi-

tions through using marine survey data, which actively promotes the development and construction of offshore

wind farms. To enhance the accuracy and modelling efficiency of 3D geological models for offshore wind farms, a

geological modelling method is proposed based on multi-source data fusion. This method conducts an integrated in-

terpretation of geotechnical investigation data and engineering geophysical data, employs spatial interpolation al-
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gorithms to generate continuous and smooth layer interfaces, and utilizes Python open-source libraries to construct
and visualize the 3D geological models. Furthermore, taking an offshore wind farm in eastern Guangdong as an ex-
ample, the reliability of the geological modelling method is validated. The results demonstrate that the method
achieves the effective integration of geotechnical and geophysical data, and the constructed 3D geological model
could reflect the complex geological characteristics of the offshore wind farm. The proposed 3D geological model-
ling method is applicable to a diverse range of engineering geological conditions, providing solid technical support
for the full lifecycle management of offshore wind farms, from exploration, design, installation, operation and

maintenance to decommissioning.

Key words: offshore wind farm; multi-source data; geotechnical investigation; engineering geophysical exploration; spa-

tial interpolation; 3D geological model
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