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1.Introduction
The Kuroshio, western boundary current of the North Pacific,
sometime takes a significant meandering path. o
The |zu Ridge south of Japan is considered to affect the path
selections. san [
BUt we dO nOt have frequent Observations over the IZU R|dge o] '. E Fig.1: Frequency distribution of the Kuroshio path
(even with satellite altimeters) to cover rapid path changes. T e e e et Jneon ks Gigh T

2. Mlethods

We have started SSH measurements by GNSS
(Global Navigation Satellite System) on
(Tokal Kisen Co. Ltd.) that crosses the
Kuroshio over the 1zu Ridge twice a day.
SSH (Hs) i1s determined by the antenna height (Ha)
from a reference surface, with correction of the
distance (h) between the antenna and the sea
| surface (Fig. 3).
o The distance h can be determined by GNSS
Reflectometry (GNSS-R) that uses GNSS signals

- —  reflected at the sea surface which are always delayed s & 8w
=== from the direct signals (Ichikawa et al., 2019). T=4 "
= Since the GNSS-R method is too sensitive to waves, long-term -
O R smoothing is necessary. Fortunately, actual draft changes of a large /- . ,
Igl-llalchi’-j?gielaar?c?viaami3(/akejirrnn’a5and I;[/cl)imaasnhim:rissla:wpdg.)me © vessel are expected small and slow. Fig. 3 Schematic plot ofGNSS measurements (top), and
GbNSS temtennas for Ha (left) and h (right) for 1 Hz
opservauons.

3 Results and Discussions
3.1 Unfixed Ship Routes 3.2 Dependency on positioning methods

Actual ship routes are not €Determination of Ha strongly ™~ L petekinanate
fi )(e(.jc,j SO thatlvgnghons of depends on the pos|t|on|ng |
geoia are include methods ‘ B
Remove geoid to obtain = Standalone single positioning include ™
' ' unrealistic 2-m order undurations
g%r:]?orr?ljgagﬁlgngﬁggggﬂ)are ~>Precise Point Positioning (PPP) is less ™ |
S e out of coverage of the latest local variable, but includes a large gap at
- momas -\ geoid model provided by Mikurashima Island, and an increasing ™= == X7 == "o = we e e e
. e \ Geospatial Informatoin Autority trend toward north Fig.5: Ship route on 2022/06/30 (left) and estimated SSDH by
. s (GIA) of Japan =2 Post processed kinematic (PPK) various methods in RTKlib (Takasu, 2009) ver 2.4.3 (right).
) 3 " 2:Use EGMOS instead referring to the stationary Miyakejima
Flgd;llzo%hlp routes in a week (2022/06/25- = station (by GlA) provides most
reasonable SSDH variations Also, depends on softwares
[m] o o .
3 3 SSDH Sam |es e RTKIib Miyake Kinematic — Pride PPP-AR = EEE SAOIéuEi(gn by Pri(Ije
2.9 99U 9aMmples 1.0 PP Y : eng et al.,
12-h SSDH (Fig.7) shows 05 o Y S * 2019) is much closer to
<'Large tidal variations within Tokyo Bay (north of o PPK solution in Fig. 5
35.2°N) than RTKlib PPP.
~:Lower SSDH between 33.5°N and 34.2° (south of P P -« Difference between PPK
Miyakejima island) 45 U ° o and PPP (Fig 6) are less
~>Strong westward and eastward flows at 34.9°N and 200 .. o . . un o than 1 m, but still there
35°N, respectivel - - - - - - |
In S|tl:| VepIOCIi\'ltyyObS (F|g | 8) ShOWS Fi%gijt%rf]gerence between RTKIib kinematic solutions and Pride PPP-AR  [°N] are an unexplalned trend.
** Northern branch of the Kuroshio at 35°N,
downstream of Oshima island "

«* Southward meander of the Kuroshio at 139°E
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4. Conclusions

SSDH over the |1zu Ridge can be
obtained by GNSS on a ferryboat
More cal/val are necessary for reliable
estimates
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