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Verification of current and wave data observed with X-band radar
at an offshore wind substantiation farm in the Southwest Sea

Seung-Sam Chot, Eun-Pyo Lim”, Hyung-Rae Lee”, Kwang-Seok Moon”,
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ABSTRACT

In order to respond to environmental changes and various events in the nearby sea area due to the operation
of an offshore wind substantiation farm in the Southwest Sea, X-band radar has been installed and operated on
a fixed platform since 2018. The X-band radar's monitoring system produces wave and current data through
Rutter's Ocean WaveS wave and current (Sigma S6 WaMoS II). In this study, to verify the reliability of the
produced data, the accuracy of current and wave data was evaluated by analyzing the correlation with the results
obtained by an acoustic doppler current profiler (ADCP). The selected analysis period was a total of 30 days
from November 29 to December 28, 2021, the period during which the ADCP survey was conducted. As a
result of comparative verification, the current, wave height and peak wave period (Hs; > 0.69 m) data observed
from the X-band radar showed a high correlation with the results investigated from ADCP. In the future, current
and wave data produced by X-band radar are expected to be used as basic data to analyze environmental
changes in sea areas and provide information on various events.
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Table 1 Furuno FAR-2127 Specifications

Description Value
Radiator Type XN-24AF
Pulse length 70 ns
Antenna length 8 ft
Output power 25 kW
Radar setup height 15 m
Depth constant 12 m
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Fig. 1 (A) X-Band Radar wave data observation area (Box
1-3). PB-1 is installed in Box1 area (B) X-Band
Radar current data observation grid
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Fig. 2 The average speed and deviation of the entire water

column from the ADCP at each hourly interval.
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Table 2 Location map of observation point

station Latitude(°N) Longitude(°E)
X-Band Radar 35.4942 126.2122
ADCP(PB-1) 35.4864 126.2630
Wido 35.6584 126.2610
Buan 35.6586 125.8139
SWDD 356525 126.1942

3. X-Band Radar AI=2 #HS

Fol(KHOA)OIA #&5H fovta ¢ Hujs5=7] =
79 B/ vuEAS AAEe 74 aug R
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Fig. 4 The time series data of Significant wave height (upper)
and Peak wave period (lower) observed by ADCP,
along with Wido Buoy (KMA), Buan Buoy (KMA), and
Sangwangdeungdo(SWDD) Buoy (KHOA).
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Table 3 The linear regression analysis results of significant
wave height and peak wave period observed by
Wido Wave Buoy (KMA), Buan Buoy (KMA), and
Sangwangdeungdo(SWDD) Buoy (KHOA), along with
the distance from ADCP measurements(PB-1)

Name Wido Buan SWDD
Slope 093 1.24 1.08
- Intercept 0.09 0.26 0.13
Correlation 0.96 097 0.97
RMSE(m) 025 0.62 0.33
Slope 0.73 0.84 0.81
T Intercept 1.16 0.70 0.42
Correlation 091 0.88 0.84
RMSE(s) 093 0.90 1.24
distance(km) 1880 40.42 17.69
SENUXME: M15&, M1z, 2024

Fig. 5 Scatter plots and wind rose diagrams of current at the
(a) ADCP(PB-1) and (b) X-Band Radar.
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Fig. 6 Current data U component (top), V component (bottom)
time series of ADCP(black) and X-Band Radar(blue).
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Fig. 8 Flow data collection rate(black) and Gtot(blue) and wind
speed(gray area) time series.
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Fig. 11 (a) Peak wave period values corresponding to the
significant wave height of ADCP are removed step
by step starting from the lowest value, and the data
resulting from the linear regression analysis of the
removed wave period are shown for each significant
wave height. (b) represents ADCP (black), X-Band
Radar (blug), and the time series of the peak wave
period for X-Band Radar corresponding to significant
wave heights exceeding 0.69 (red).
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