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Abstract
In recent years, ellipsoidally referenced surveys (ERS) have been proposed as a new hydrographic survey
method, which in principle does not require tide observations during the bathymetric surveys. In this
paper, following Okubo et al. (2022), in which trial bathymetric data processing was conducted in the
Tokyo Bay, the vertical datum modeling method and validity of ERS depths were verified in the Japan Sea
(west of Yamaguchi Prefecture) in order to establish a bathymetric data processing procedure in ERS. As
a result of the verification, the depths obtained by the ERS were sufficiently appropriate for hydrographic
survey, and therein a basic bathymetric data processing procedure in ERS was established. This means
that, technically, it is possible to derive bathymetric depths by ERS processing provided that a vertical

datum model in a surveying area is available.
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Fig. 1. Overview of the ellipsoidally referenced surveys (ERS).
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Fig. 2. Location map of the surveyed areas and the Haedomari tide station. The lower left and right panels show an
overview of bathymetric data obtained in April and July, respectively.
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Fig. 3. Mean sea level heights of geoid reference for
the permanent tide stations [m].

B 3. H R O PRI [m].

FHKESEE [m]

CHAR-ETIL [m]
Fig. 4. Calculation of the ellipsoidally referenced mean sea levels [m].

K 4. SF¥KEETIV [m] OFH

FOFERME (3240m) &, FE—¥ioI+ A K-
ETFIVOM (3242m) KL V44 K-
ETFNVOME OFEAIT+0.02 m & 51 E L,
REIFIZBITAHIH A F - EFTVORFEIZONT
MEIERVwEEZ bR,
(3) *FIKIfE 7V OFERL

XL XIE ORI O PIRE (LT, Pk
MEFIVEVS ) X, Eit (1) OFKIEEE
2 @2 OIVFA R - EFETFTNVERLEDESLZ L
TR (Fig. 4).

(4) BRI E 7V DR

wBEKIHE T VI, ERE (3) TRDIZFHK
METVHE Z #5{ 2 & TR (Fig. ).
RGBT B Z, O, #ERRT OFHK
T, m KR ORARK T — 82 (M LIRE T
2022 ; LLF, “PKIEE—REERE W) ITHE
STV [FE7 B 5 Z, X 45,
T 8 BY e Pa &R Zo X B | J O TAFIX 9 %
WS O Zy XA R L7z, Zo X B
RO WHIPHICOW T, SFEKESE—ERIC
LD Z) D& TTIZHRE L7z,

B, PHREEFE-ERIEEI N TSR
(XL3d) ofli0.71 mix, KIE 6 4F O TR F 7
SHIEINAB0THY G LRET, 1992),
AP D Zy & XD EfEIZED DY), HOPLED
54 H F CTHMAT b NIz GRSk R S N o
72728, TN OVEAZIE T REOE 1A 23,

O 3221 - 3240
© 32.41-3260
® 3261 -3280
® 3281 -33.00

O 3201 -3220
® 32.21 - 3240
® 3241 - 3260

EHKEET IV [m]

_52_



Developing the standard operating procedures of ellipsoidally referenced surveys at coastal waters in Japan (2) :

Accuracy verification of bathymetric data in the Japan Sea (west of Yamaguchi prefecture)

© 3221 - 3240
© 3241 - 32,60
® 3261 - 32.80
® 32.81 - 33.00

T KEET IV [m]

Fig. 5. Calculation of the vertical datum model [m].
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Table 1. Coordinates of the GNSS-based control points used in kinematic processing.
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Fig. 7. Screenshots of kinematic processing of positioning and motion data in POSPac MMS 6.2. The points in black
circle indicate the GNSS-based control stations used for the processing. The area enclosed by the red square

indicates the track line of the survey vessel.
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Fig. 10. Tide level data of surveyed area (Z,=0.77)
estimated from observed tide levels at
Haedomari (Z,=0.80) and from other assumed
Zy's. The red square indicates the bathymetric
survey period.
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only) reduced by tide level data at the survey
area (Z,=0.77) and its internal error
(bathymetric difference of the main survey
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Fig. 12. Internal errors of bathymetry reduced by each
tide level (bathymetric difference of the main
survey lines to the cross line).
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Fig. 13. Relative bathymetric differences based on the
bathymetry taken in April and reduced by the
tide level. Numerical labels indicate each
median of relative bathymetric differences in
ERS and tidal data processing, and error bars
indicate its standard deviation.
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Table 3. Internal errors of each bathymetry by ERS
and tidal data processing (bathymetric
difference of the main survey lines to the
cross line).

3. FEMK - WE O FABLZ BT B KEED N TR

(FHRARRIT T 5 ERHROKERE).

TR % IKEDRERRZE [m] [{ZHERZE [m]
HERANE (RIEKEETIL) -0.008 +0.069
e -0.002 =+0.029

PR AZIC DO W TIE, FEHARLE T +0.069 m,
WAL £0.029 m TH Y, FEHARLELD T3
RRREBRIESDEDVPR LN

3.2 GNSS B DFEEIREE

GNSS #fiz (100 Hz fif) &, BR#IPFTIZHB VT
WG U727 — & 5RO 767 (550 5 DL
T, BRMIEIALE V9. ) OFREFZE L% Fig. 14 1R
+. Fig. 4 12B VT, WIAERSATVAY
BT, WEARO B R SR T — 5 2 UG
LCWhdo 2l Th 5L, B ATE L &R
5E L 72854 GNSS #IAL 0 RffaR 1 0— +£0.10
m BT, Bmmiie X —HLTw 4 HE
THZIRETLE, THORDPL L —FK LT,
—)5 T, B X b GNSS @A J AME D
ZEAKE L, £0.05-0.10 m FEEE OGRS
Ronse.

4 ER

IS ALK R & A P AR AL BRI 0 FE B M RIE A 2
0, KEOBRAEORE LKL T 1HLL N
SWVEIFKET, 255 R KEED S S
NAHZEHIRENT. T2, WIEWHEAKRID S
FEFRILBE AR D 254 H & 7 A OKEZEDIVNE
<, BIMpiig o GNSS # AL % i 3 2 F5 P AR AL
KRR D T L) L7 KIEMEZ 14 5N 5 1] 5
LRI N7z, KA -l (2022) THED
Hol2HE =B XM LREABOMWEM NTF L
Bl O=NVFE— LNMEEEEIC X 2 H G0 TORGE
Rk &, HLEXME LREARTBOWPEM [1X
LBl OBRLLINFE—LHERICL S HA

_57_



Maika SHIOZAWA et al.

10:53:02 11:.09:42 11:26:22 11:43:02 11:59:12

12:16:22 12:33:02 12:49:.42

2022/04/07

— GNSS Tide
— Tide (20=0.77)

2022/07/01

13.06:22 13:23:02 13:39:42 13:56:22 14:13.02

B5%l| [hh:mm:ss]

Fig. 14. GNSS tide by the survey vessel and tide level by the tide station. The upper and lower figures show time

series for April and July, respectively.
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Table 4. Depth error factors caused by differences
between ERS and tidal data processing.
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