Sh=af| o3l 9k 3 81 3] = - F)/ISSN 1976-8192(Print), ISSN 2288-2227(Online)
Journal of Korean Society of Coastal and Ocean Engineers 28(6), pp. 319~331, Dec. 2016

https://doi.org/10.9765/KSCOE.2016.28.6.319

HF-Radar #525.2] 7] WA 4 2 AHIE A7
Short-Term Variability Analysis of the Hf-Radar Data and
Its Classification Scheme

FJ R *x . 7T gwk o o] FFhx . Eqfulwek . 7] of] ] wkokok
Youngjin Choi*, Ho-Kyun Kim**, Dong-Hwan Lee*, Kyu-Min Song*** and Dae Hyun Kim™****

2 X :HF-Radard5AL5.2] AZHEE 7HE o) wE A5 EAS Ao, IFyajdkzAldel] 2931l 3= HF-
Radard 54 E FHET tiks w480 A5zlo] & dugdde A4

Tt H0] ZoldaE, AS5ES WolA U 173 AT EAS A5 5 Atk 28U RS = 3 60
A9 HAtRe}l 203 Q) AlmelA HASEE 279 Aol A itk FHE 71EE $olil ks AL
3t A7 7)E FAHE 50%NS VFo R 3 J-of ulE #FEF o] wolsth

HAI0| : 1T ol 2 FelF, 7Y, BEH e

Ao

Abstract : This study explores the signal characteristics for different averaging intervals and defines representative
verticies for each observatory by criterion of percent rate and variance. The shorter averaging interval shows the
higher frequency variation, though the lower percent rate. In the tidal currents, we could hardly find the differences
between 60-minute and 20-minute averaging. The newly defined criterion improves reliability of HF-radar data

compared with the present reference which deselects the half by percent rate.
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Fig. 1. Data Analysis process of HF-Radar.
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Fig. 2. HF-Radar observation sites.

Table 1. Summary of HF-Radar sites used in this study. Each column indicates: Site name, position, coordinates, time completed, start year
of observation, resolution, and frequency, respectively.

Site Name Site Obs. Name Position(WGS-84) Constructed ~ Obs. from  Resolution Frequency
PUSAN HANG 1 Yuho-Ri 35.51N, 128.72E 2006.11 2006 42.0 MHz
1 km
SIN HANG 2 Yeon-Do 35.06N, 128.77E 2006.11 2013 43.06 MHz
3 Hyangil-Am 34.59N, 127.80E 2010.11 2010 03 ke 24.525 MHz
4 Odongdo 34.74N, 127.77E 2010.11 2010 : 43.5 MHz
YEOSU ¢ (Yeosu
5 Sports Park 34.80N, 127.83E 2010.11 2010 Harbor 42.4 MHz
0.75 km
6  Hong-Hyun-Ri 34.72N, 127.89E 2010.11 2010 ) 25.8 MHz
7 Gadukdo 34.99N, 128.82E 2011.11 2011 24.4 MHz
Korea 8 Yangji-Am 34.89N, 128.75E 2011.11 2011 2 25.15 MHz
Strait 9 Taejong-Dae 35.04N, 128.09E 2011.11 2011 ' 13.435 MHz
10 Seoimal 34.79N, 128.74E 2011.11 2011 13.435 MHz
1 Guryepo 36.88N, 126.17E 2012.11 2012 26.275 MHz
TAAN 1.0 km
12 Mandae-Hang 36.97N, 126.30E 2012.11 2012 24.525 MHz
ULSAN 13 Bang-eo-Jin 35.48N, 129.44E 2013.12 2013 ok 26275 MHz
. m
PORT 14 Ganjeol-Got 35.36N, 129.36E 2013.12 2013 24.525 MHz
15 Namhae Hwajeon 34.89N, 127.82E 2014.11 2014 43.75 MHz
GWANG-YANG 0.3 km
16  Namhae Yupo 34.86N, 127.81E 2014.11 2014 42.3 MHz

Table 2. HF-Radar specifications for each frequency range

- 4.3~5.4 MHz 11.5~14 MHz 24~27 MHz 40~45 MHz
resolution 3~12 km 0.5~3 km 0.5~2 km 0.2~0.5 km
Observation radius 100~220 km 60~90 km 20~60 km 15~30 km
Max distance to water 240 m 100 m 48 m 30 m

wavelength 60 m 25 m 12 m 8 m
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Table 3. Three sites for the comparative analysis of averaging interval

point Radial Site Frequency band Analysis period
Guryepo(GR
TAAN yepo(GR) 25 MHz May, 2015
Mandaehang(MD)
NamhaeHwajeon(NH)
GWANG-YANG 42 MHz July, 2015
Namhaeyupo(NY)
bangojun(BO)
ULSAN PORT ) 25 MHz February, 2015
Ganjeolgot(GG)

Qa9 (25 MHz), %3142 MHz), %"“%‘(25 MHz)#=
29 55 3310 Z} Radial sites®] % A|7PE AlS7E
28-S B 2281 (Table 3). ZF HF-RadarS20 4] A
AE = €SS 9 -S AFE-31o] Radial Vectors A&t
Radial Vectorg AJAd3t7] flslxe 5% YAl CSS 9149
AHGAIR YA A sfokslt] # Aol e E4

Table 4. Observation period and frequency for each site

HF-Radar Site Observation period frequency
TAAN 25 MHz
YEOSU 2015.1 ~ 2015.10 25 MHz
GANGYANG 42 MHz
P%%\T{ZISEG 2014.1 ~ 2014.12 42 Miz

Korea Strait 13.25 MHz
ULSAN Port 2015.1 ~ 2015.10 25 MHz
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Table 5. HF-Radar grid point numbers correspond to covariance and percent rate. Shaded values indicate the representative points at each site.

covariance (grid point number)

HF-Radar Site percent(%)

10> 25> 50> 50<
50%< 77 175 278 84
TAAN 60%< 77 174 277 77
70%< 74 163 259 70
50%< 503 549 564 4
YEOSU 60%< 498 538 549 2
70%< 492 525 534 2
50%< 141 205 233 3
GANGYANG 60%< 141 200 218 1
70%< 141 200 218 1
50%< 326 476 510 9
PUSAILESEG SIN 60%< 325 471 499 7
70%< 324 465 488 1
50%< 148 189 214 10
Korea Strait 60%< 148 189 211 6
70%< 147 186 208 6
50%< 210 411 570 207
ULSAN Port 60%< 210 411 564 204
70%< 210 411 559 193
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Fig. 3. HF-Radar daily percent rate for 2014 (upper) and 2015 (lower) year, respectively.
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Table 6. Percent rate for each observation interval

averaging interval TAAN(%) GANGYANG(%) ULSAN port(%)
20min 43.75 90.56 77.02
40min 47.04 90.99 81.43
60min 48.94 91.12 83.48
Average 46.57 90.89 80.64
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TAAN site for each averaging inverval, respectively.
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Table 6. RMS and residual currents of the percent rate
Percent RMS (cm/s) RMS Residual
Rate East-West North-South Current Rate current
(%) (U Comp.) (V Comp.) (Speed) (%) (cm/s)
90% 2.36 2.92 2.80 15.80 6.22
80% 3.21 5.30 4.80 27.09 7.39
70% 476 6.94 6.59 37.24 8.78
60% 6.69 8.64 8.25 46.60 10.27
50% 8.03 9.86 9.00 50.83 11.19
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