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Current Status and Future Plans for Surface Current Observation
by HF Radar in the Southern Jeju
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o] Y EFeFES AFESIL APM(Antenna Pattern Measurement)?} FOL(First Order Line)yS 53+ 22| Hl
25 WAE FFElon ool tia] ASAEE EEet nlwwds HWsIGIty. o1 Ay AdEAlTelA 0.4~0.7,
RMSE(Root Mean Square Error) °F 1~19 cm/se] 7l A¥E Rt olejst yFgdleld #A5HAI= A= MY
HEHA 758 B3 a5l 8% us, TS 75, 39 g3x2swe] &8, s 74 729 22 = At
AE skl 28 & 3ot

A0 : 37w golud, Qe Ashig, AMEY ABTR, AT B S BelalFas
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Abstract : The southern strait of Jeju is a divergence point of the Tsushima Warm Current (TWC), and it is the start-
ing point of the thermohaline circulation in the waters of the Korean Peninsula, affecting the size and frequency of
marine disasters such as typhoons and tsunamis, and has a very important oceanographic impact, such as becoming a
source of harmful organisms and radioactively contaminated water. Therefore, for an immediate response to these
maritime disasters, real-time ocean observation is required. However, compared to other straits, in the case of south-
ern Jeju, such wide area marine observations are insufficient. Therefore, in this study, surface current field of the
southern strait of Jeju was calculated using High-Frequency radar (HF radar). the large surface current field is calcu-
lated, and post-processing and data improvement are carried out through APM (Antenna Pattern Measurement) and
FOL (First Order Line), and comparative analysis is conducted using actual data. As a result, the correlation shows
improvement of 0.4~0.7 and RMSE of about 1~19 cm/s. These high-frequency radar observation results will help
solve domestic issues such as response to typhoons, verification of numerical models, utilization of wide area wave
data, and ocean search and rescue in the future through the establishment of an open data network.

Keywords : HF radar, antenna pattern measurement, first order line, southern Jeju strait, wide area current
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Table 1. Information of HF Radar in Southern Jeju
Station Taeheung Daepo

Longitude 126°44.436E 126°24.014E
Latitude 33°16.726'N 33°14.044N
Observation period 2021.11~ 2021.11~
Center frequency 13 MHz 13 MHz
Bandwidth 49.63 kHz 49.63 kHz
Observation distance (maximum) 70~80 km (90 km) 80~85 km (90 km)
Spatial resolution 3 km 3 km
Temperal resolution Hourly Hourly
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Fig. 1. Locations of operating HF radar in KOREA.
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Fig. 2. Field-installed HF radar antenna and observatory in Taeheung (a, b, ¢) and Deapo (d, e, f).
Table 2. Variables used in antenna pattern measurement experiment
Location Period APM Parameters Phase
Name (m/dd HH:MM) Filter Pattern Corrections
Tith 4/19 15:30~ Radial Velocity > 1.0 m/s Loopl: —13.0°
4/19 15:49 Signal Level > 10 dB Smoothing 30° Loop2: —8.5°
1d 4/20 16:06~ Radial Velocity > 1.0 m/s Interpolation 1° Loopl: —-73.4°
p 4/20 16:33 Signal Level > 10 dB Loop2: —81.5°
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Fig. 4. Radial vector data observed at the Deapo HF radar site. a) Ideal. b) Antenna pattern. ¢) Measure. d) FOL.
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Table 3. Comparison result of drifter and HF radar

TOTAL U \%
Ideal Corr. RMSE a b Corr. RMSE a b
Drifter 4336
(03/19-27) 0.63 27.94 0.51 12.11 0.49 18.09 0.40 0.91
Drifter 4754
(03/19-27) 0.03 38.66 0.04 7.63 0.40 2225 0.61 829
APM + FOL Corr. RMSE a b Corr. RMSE a b
Drifter 4336
(03/19-27) 0.88 22.84 1.17 16.38 0.55 17.10 0.57 7.81
Drifter 4754
(03/19-27) 0.75 19.90 1.00 6.63 0.81 15.00 0.97 -1.97
w7 duEE NN 5)E Bl FFEE Folu Zlol He FE AHH R of glojr] Auje] Fjo] MAEAL =
& 7oz AFE Hth(Lee et al., 2008; Rohrs et al., 2015). =9 AojEg v, g Y #5400 &% 24 A4
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