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We investigated the spatiotemporal distribution and biomass of fishes around the Jeju Hanlim offshore wind farm
using hydroacoustic methods. Acoustic surveys were conducted in April and October 2025 under daytime and
nighttime conditions using a 200 kHz scientific echosounder. During the daytime, fishes were primarily concentrated
near the bottom at depths of 20-30 m. In contrast, nighttime distributions were broader within the upper and middle
water layers, indicating diel vertical migration behavior. Spatially, relatively high acoustic backscatter was observed
in coastal areas and around wind turbine structures. These findings suggest that rocky bottoms and artificial structures
provide favorable habitats for fish aggregation. Estimated total biomass was highest during daytime surveys in April
(44.1 M/T) and lowest during nighttime surveys in April (11.0 M/T). Biomass estimates in October were 34.85 M/T
during the daytime and 15.49 M/T during the nighttime. Overall, these findings indicate that hydroacoustic methods
are effective for monitoring fish resources around coastal wind farms and provide useful baseline data for long-term
ecological assessment and fisheries resource management.
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ok 33-34 psu HY & oty o & B xih(Ko et al., 2003). =

A4 Wgo] T 4= Sl= E40] JlthMoon et al., 2009;
Son and Choi, 2022). 53], 2| =2 /5ol whet G € of
Ay Ao B4 5 20 HEF B s QlojA] Al A
Qo] A T it o] F E2 A7NH 02 W VAol &
g oz Q1A% 31 Qlth(Ribas-Deulofeu et al., 2023, Perrois
etal., 2024). A5 A5 9J2]gk ghd QI o o2 3]/
o] (aL5 o], A7Yol, A, Wol/FAle] 5)xt oA Rt At
2ol A-3H o], Wollw, Adw, =5, s Y %=

o] M4Jghchn otej ) QIrk(Kang et al., 2008). A1F HA 2 3
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Fig. 1. Map of the study area around the Jeju Hanlim offshore wind farm, showing the 13 acoustic survey transects (yellow line and red and
green dots) and 10 sampling survey stations (blue circles).

Table 1. Acoustic survey transects, including start and end positions and cruise-track length, in the Jeju Hanlim offshore wind farm area

Transect # . Start position . - End position - Survey track
Latitude (N) Longitude (E) Latitude (N) Longitude (E) (km)
1 33° 25.685' 126° 15.032' 33° 25.685' 126° 14.757' 0.5
2 33° 25.858' 126° 14.556' 33° 25.858' 126° 15.074' 1.0
3 33° 26.009' 126° 15.114' 33° 26.009' 126° 14.438' 1.2
4 33°26.135' 126° 14.330' 33°26.135' 126° 15.143' 1.4
5 33° 26.345' 126° 15.193' 33° 26.345' 126° 14.274' 1.6
6 33° 26.568' 126° 14.197' 33° 26.568' 126° 15.252' 1.8
7 33°26.734' 126° 14.164' 33° 26.986' 126° 14.327' 1.7
8 33°27.179' 126° 14.533' 33°26.618' 126° 15.256' 1.7
9 33° 26.697' 126° 15.600' 33°27.385' 126° 14.741' 1.9
10 33°27.617' 126° 14.979' 33°26.774' 126° 15.909' 22
11 33°27.016' 126° 15.988' 33° 27.749' 126° 15.241' 2.0
12 33°27.877' 126° 15.481' 33°27.252' 126° 16.062' 1.6
13 33°27.581' 126° 16.086' 33° 27.986' 126° 15.692' 1.1

Total length of cruise track (km) 19.7
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Table 2. Scientific echosounder parameters and settings applied
during the hydroacoustic surveys in April and October 2025

Parameters Unit - 2025

April October
Frequency kHz 200 200
Source level dB//pPa 221.6 221.6
Beam width degree 6.6 6.6
Data threshold dB -130 -130
Ping rate pps 2.0 2.0
Pulse width ms 0.3 0.3
Absorption coefficient dB/m 0.0649 0.0597
Sound speed m/s 1,520.96 1,505.63

Collection range m 1-70 1-50
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Fig. 2. Vertical distribution of volume backscattering strength (Sv) during daytime and nighttime was conducted in April and October 2025.
The thin lines represent Sv profiles calculated at 1-nautical-mile intervals, while bold lines indicate the mean Sv. The red profiles show
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Table 3. Transect-based NASC values and estimated total fish bio-
mass during daytime and nighttime surveys in April 2025
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Table 4. Transect-based NASC values and estimated total fish bio-
mass during daytime and nighttime surveys in October 2025

Total fish biomass

Total fish biomass

April (Day) April (Night) October (Day) October (Night)

n, MeanNASC n Mean NASC n. MeanNASC n  Mean NASC
Transect 1 3 3.26 2 5.10 Transect 1 4 6.78 4 8.11
Transect 2 5 33.03 5 9.09 Transect 2 5 66.80 6 28.86
Transect 3 6 59.54 7 4.83 Transect 3 6 56.11 7 4.32
Transect 4 7 22.46 8 5.41 Transect 4 8 27.16 8 4.47
Transect 5 8 42.70 9 7.99 Transect 5 8 55.54 8 9.74
Transect 6 1 27.69 10 5.86 Transect 6 1 4476 5 18.22
Transect 7 4 26.38 5 10.65 Transect 7 4 27.34 5 12.32
Transect 8 9 43.75 10 18.51 Transect 8 10 55.69 10 30.24
Transect 9 10 59.44 1 5.55 Transect 9 1 78.06 1 36.40
Transect 10 1 56.90 12 5.38 Transect 10 12 12.80 12 15.00
Transect 11 12 11.33 1 8.87 Transect 11 10 8.43 10 11.86
Transect 12 10 16.51 9 11.75 Transect 12 - - - -
Transect 13 7 13.18 7 7.86 Transect 13 6 5.06 5 9.12
;E-trili It(;r;msect 103 106 ;I'ﬁ.tgli ltg;msect 94 91
Conversion factor 0.1946 Conversion factor 0.1345
embonsss o emonass 510
Survey area (A, m?) 6,767,033 Survey area (A, m?) 6,767,033
Biomass (M/T) 4410 11.00 Biomass (M/T) 34.85 15.49
CV (%) 16.83 14.63 CV (%) 21.02 20.88

NASC, Nautical area scattering coefficient; CV, Coefficient of
variance.

NASC, Nautical area scattering coefficient; CV, Coefficient of
variance.
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Table 5. Transect-based NASC values and estimated the top domi-
nant fish biomass (Sebastiscus marmoratus) during daytime and
nighttime surveys in April 2025
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& 4.561%, 7]El o] F 19.570]¢l.oH, o7t 4ulio] 334, &
TN 142, 35 2.03E, 78} o] 7 8 TEL &2 FA = o] T3t
Ao g 4 FF A7tol| 7P e olto] EAIRHS HojFal
QITtH(Table 7).
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Table 6. Transect-based NASC values and estimated the top domi-
nant fish biomass (Sebastiscus marmoratus) during daytime and
nighttime surveys in October 2025

Dominant fish species
(Sebastiscus marmoratus)

Dominant fish species
(Sebastiscus marmoratus)

April (Day) April (Night) October (Day) October (Night)
Mean NASC Mean NASC Mean NASC Mean NASC
i partitioning i partitioning i partitioning i partitioning
Transect 1 3 1.53 2 240 Transect 1 4 1.56 4 1.87
Transect 2 5 15.52 5 4.27 Transect 2 5 15.36 6 6.64
Transect 3 6 27.98 7 2.27 Transect 3 6 12.91 7 0.99
Transect 4 7 10.55 8 2.54 Transect 4 8 6.25 8 1.03
Transect 5 8 20.07 9 3.75 Transect 5 8 12.77 8 2.24
Transect 6 1 13.02 10 2.75 Transect 6 10 10.29 5 419
Transect 7 4 12.40 5 5.00 Transect 7 4 6.29 5 2.83
Transect 8 9 20.56 10 8.70 Transect 8 10 12.81 10 6.95
Transect 9 10 27.93 1 2.61 Transect 9 1 17.95 1 8.37
Transect 10 1 26.74 12 2.53 Transect 10 12 2.94 12 3.45
Transect 11 12 5.32 1 417 Transect 11 10 1.94 10 2.73
Transect 12 10 7.76 9 5.52 Transect 12 - - - -
Transect 13 7 6.20 7 3.69 Transect 13 6 1.16 5 2.10
EI;?-t:wli It;:;msect 103 106 EI;?-t:wli Iter:;msect 94 91
Conversion factor 0.1198 Conversion factor 0.1261
e somass e somass
Survey area (A, m?) 6,767,033 Survey area (A, m?) 6,767,033
Biomass (M/T) 12.75 3.18 Biomass (M/T) 7.52 3.34
CV (%) 16.83 14.63 CV (%) 21.02 20.88

NASC, Nautical area scattering coefficient; CV, Coefficient of
variance.

NASC, Nautical area scattering coefficient; CV, Coefficient of
variance.
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Table 7. Estimated mean biomass density and total biomass of the 3 dominant fish species and other fishes in the Jeju Hanlim offshore wind

farm area
Period Day/Night Fish Species Mean biomass density (g/m?) Total biomass (M/T)
Sebastiscus marmoratus 1.88 12.75
b Choerodon azurio 0.42 2.88
a
y Pagrus major 0.27 1.87
) Other fish species 3.95 26.60
April 2025
S. marmoratus 0.47 3.18
) C. azurio 0.11 0.72
Night )
P. major 0.07 0.47
Other fish species 0.98 6.63
S. marmoratus 1.1 7.52
D Plotosus lineatus 0.47 3.20
a
y P. major 0.67 4.56
Other fish species 2.90 19.57
October 2025
S. marmoratus 0.49 3.34
. P. lineatus 0.21 1.42
Night .
P. major 0.30 2.03
Other fish species 1.29 8.70
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