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Validation of Ocean Current Observation with High-Frequency Radar

Hideki KINOSHITA , Hiroyuki YORITAKA |, Toshihiro TAKASHIBA and Tomotaka ITO

Abstract

Japan Coast Guard has started real time sea surface current observation with High-Frequency (HF) radar
in the area between Hachijo-jima Island and Nojima-saki Cove from August, 2001. In this paper, to understand
the characteristics and quality of HF radar data, some comparisons are carried out. Radial current speed data
measured at each radar site are compared with the current data observed with shipboard ADCP and moored
ADCP, and the geostrophic current from sea level difference between Miyake-jima Island and Kozu-shima
Island. As aresult, it is shown that the residual error between the surface current speed with HF radar and
current speed at 10m depth with ADCP is about 30 cm/s, and that the residual error between the surface current
speed with HF radar averaged in 25 hours and the geostrophic current speed calculated from sea level
difference averaged in 25 hours is 16.6 cm/s. In conclusion, HF radar observation in the area between

Hachijo-jima Island and Nojima-saki Cove is available to monitor the Kuroshio Current as for daily averaged.
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Table 1 Specification of the HF radar.

manufacturer CODAR Ocean Sensors
frequency 5 MHz

sweep width 15 kHz
coverage 200 km

spatial resolution 10 km

time resolution 0.5 hour

data processing interval 3 hour

power 50 W

receiving antenna

vertical monopole (2.5 m) and
horizontal 2 crossed loopes (2.5m)

transmitting antenna

1 monopole (14.5m)
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Fig. 1 Map of observation site. Solid triangles

indicate locations of HF radar remote sites.

Coverage of each radar site is shown as a

sector form. Solid circle indicates a mooring

point of ADCP.
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Fig. 2 An example of current vector map by HF

radar with sea surface temperature by

satellites. Spatial resolution is about 10 km
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Fig. 3 Map of acquisition rate of radial speed measurement by each remote site during FY2002. (a) Hachijo

site. (b) Nojima site. (c) Hourly acquisition rate at Hachijo site. (d) Monthly acquisition rate at Hachijo

site.
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Fig. 4 Map of yearly averaged radial speed by each remote site during FY2002. Left: Hachijo site. Right:

Nojima site.
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Fig. 5 Map of yearly averaged root mean square (RMS) of radial speed measurements in 3 hours at each

remote site. Left: Hachijo site. Right: Nojima site.
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Fig. 6 Results of comparison between radial velocity by HF radar and radial component of velocity at 10m in
depth by shipboard ADCP. Top: Cruise Track, Middle: Scatter plots of the radial velocity at HF radar
Nojima site (vertical axis) and the ADCP velocity (horizontal axis), Bottom: Scatter plots of the radial
velocity at HF radar Hachijo site and the ADCP velocity. Left: September, 2001, Right: December,
2001. Vertical bars in scatter plots are indicate RMS of radial velocity measurement by HF radar.
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Fig. 6 Continued. Left: July, 2002, Right: April, 2003.
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Fig. 7 A result of comparison between radial velocity by HF radar at Nojima remote site and geostrophic
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velocity calculated from sea level difference between Miyake tide station and Kozu tide station. Left:

Location map. Triangles indicate tide stations. Circles indicate observation cells by HF radar Nojima

site. Radial velocities of HF radar are averaged among solid circle cells. Right: Scatter plots of the

radial velocity at HF radar Nojima site (horizontal axis) and the geostrophic velocity (vertical axis).
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Fig. 8 A result of comparison between radial current velocity by HF radar and radial component of current

velocity at 10m in depth by ADCP mooring observation. Each radial component of ADCP velocity is

averaged in 3hours. Vertical bars indicate RMS of radial velocity measurements by HF radar.

Horizontal bars indicate standard deviations of averaged velocity by ADCP. Left: Hachijo Site. Right:

Nojima Site.
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