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Abstract
The authors have been developing the technique of Satellite Derived Bathymetry (SDB) and have created
trial SDBs at various waters around Japan. The trial SDB around Hateruma Island, Okinawa Pref.,
penetrates down to 24 m, which infers the maximum applicable depth of the current SDB technique. The
trials off Kochi Pref. and at Choshi Port, Chiba Pref., indicate that water depths can be estimated properly,
if training bathymetry data well represents the variety of depth, the nature of seabed, and water clarity in
the given area. Although the current SDB analysis performs depth estimation of far larger uncertainty than
acoustic hydrographic surveys, it has the great advantage of rapidity and mobility to derive approximate
information of seafloor in harbours and coastal areas for use of charting, chart adequacy assessment, and

disaster response.
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Fig. 1. Propagation path of sun light to the satellite in
and above the shallow water.
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Fig. 2. Spectral bands of WorldView-2 satellite (after
DigitalGlobe (2010), with band names
annotated).
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Fig.3. (a) The WorldView-2 satellite image around Hateruma Island, Okinawa Pref. obtained on 18 May 2013. (b)
The SDB created from the satellite image. (¢) Ground truth bathymetry. Depth data along the purple lines
are extracted for use of training data. (d) The histogram scatter-plot of SDB depths versus ground truth. (e)
The error graph of SDB.
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Fig. 4. Comparison of representation between satellite image, ground truth bathymetry, and SDB at five topographic
features. Each area is shown on the whole image of the SDB (bottom).
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Fig.5. (a) The WorldView-2 satellite image off Kochi Pref. obtained on 31 December 2012. (b) The SDB created
from the satellite image. (c¢) Ground truth bathymetry. Depth data along the purple lines are extracted for
use of training data. (d) The error graph of SDB. The area enclosed by the dark green dotted ellipse in (b)
and (c) is apparently affected by turbidity.
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Fig. 6. (a) The WorldView-2 satellite image at Choshi Port, Chiba pref. obtained on 27 January 2010. (b) Ground
truth bathymetry. (c) Three pairs of the SDB created from the satellite image and the corresponding
histogram scatter-plot of SDB depths versus ground truth. These are the results of analyses using training
bathymetry data of (1) high water-quality areas, (2) low water-quality areas, and (3) combination of various
water-quality areas. On (a) and (b) are superposed the source areas of training bathymetry data: high water-
quality (light blue), low water-quality (green), and medium water-quality (pink).
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N E TIZ 100 FPLEOWER 2 FIAT L T & 72 A
4 (IHB, 2013).

Y& 513 SDB @ J R & $R H L 72 ¥ [ “BA2066
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2015 SFICHDTHAT L 72. 2T DFS, SDB DK
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AELTH Y, SDB OKFEMIFMOAKE & [F UF
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SATELLITE DERIVED BATHYMETRY

Depths within the area shown on the Source
Diagram are dernived mainly from satellite

imagery. Their vertical accuracy is typically
+3m. Uncharted dangers may exist. For
further information, sée Admiralty publication
“The Mariner's Handbook”.

LUNCHARTED DANGERS
The depiction of recfs and dangers in this arca is
based chiefly on satellite imagery. Uncharted

dangers may cxist.

Photo 1. The first UKHO chart which includes SDB data: BA2066 Southern Antigua (UKHO, 2015), annotated by the
author. The area delineated by double red lines includes depths derived from satellite imagery (left). The
depths in the area “f” (underlined in red) in the source diagram (top right) are sourced from SDB. Notes
on the accuracy of SDB and potential uncharted dangers (bottom right) are found.

BH 1. SDB #fi/ L7z UKHO (2015) 2 & %X ‘BA2066 Southern Antigua’ (GEF#H 2 & iEit). (&) SDBIZ

XHRBEEHER LXK 2R _EHBETHATYS.

HLE) V—AF¥AT77Ih FEEERFLIZIOKX

WMTSDBMEH ENTWAD. (HT) SDBOESOIEEN = 3mBETHL &, fERMREFTHIARLET

HHUREED D D Z L FEOWEHFX.
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A 775 TRLTWVS (ZOBITIXE). SDB
DIKERZ R L7 XM B LT, el D
WOBRNNT IS > 72T 72 D5 7213
A, S O BRI X B BEAE O F AT O KA E A3
SDB DIEHIZ & o THE DB WLEN & HH S
Nz F 72, SFEMPUEZE I NG LW I RIRDD -
720 AT, DERT OFER ORI E DN TRIH S
TS5 SDB THERAT & e 2o 72EFTIC DO W
T, HIBRLZWwE W) Ik & 7% o 72 (Capsey
and Talbot, 2015).

KIEN 2015 4 12 H I SDB O FIH A& D A A
72 “US Nautical Manual” ® 2% 5T b 17 - 72 (USA,
2016). COFHELZNFIILUTOMHE) TH 5.

CEENECHZEL - —WRIC L 5 T8
FIHWHETH 5555121 SDB 2 Hv 72w,

- SOLAS #it @ 72 8 @ under-keel clearance %%
REN T SDB % vz,

- SDB 7 — # (I BRI XN FL i i & A O K
WEPRDHET2OICHWTR RS W, 7272
L, HOWHllEIZX 2% dH 2 0idHE S hiz
T OAKPALE Z 88T 5720121 FHNWTH
L,

- SDB 7 H8RH L 72 KERDOFEPHIZ & 1 RV EEAE
DWEIKED D > TH, FFEOWRVZITh
EHIER L 22w, &0 28O BEAE O XK 2 1 )
Ry 5.

- SDB % & AR L 7255 8RR 45 & OV | A s
(approximate depth curves, approximate
shoreline) & LC#5.

* SDB % Fl\WCET L 72 XIgE ~ ¥~ & OR#R
WX o THREHRT.

SDB ®K#E & —3 L % W O XK E R &
Fr O 133 E e “BA2066 South Antigua” D3
HLIBEZFAMOEZ T THLI ENbIDL. 7272
L. SDB ®KEMZ D b DD ~DOFLRIZIF
REMNT, [SDB I FHid&ETH ), Kigillss
ERZSN . X5 TSDB % & il & 5 KK

1 CATZOC (CATegory of ZOne of Confidence in data) & i,
2002) ASEFT HKEMEDOREMR T, CATZOC ® CHk i,

ERDHZEE RS, FRBOERIZOAI D ]
(Barber et al., 2006) &\»9) 5§ TH 5.

SDB D i~ D FIH F 122w Tlid THO D
BUARHEAL ) OV PO B (CSPCWG : Chart
Standardization and Paper Chart Working Group)
Tikam SN TV 525, RO 3EE & OKIE 0 H 5
WHEBEE DL HITTHING.

¥ 72, FET#X (ENC : Electronic Navigational
Chart) 1Z2WT, KEIX, 2015411 HIiZ7 7
AHMOL—a YNGR OTa by 4 T2VER L
72 (Kampia et al., 2016). Z ®#bisid il AA4 1
G CHHETH S ARBHZEAS, LD ¥ 7 ReN— T D
WML HY, MATEELOWEND L Z &0 5,
B A EHEBEROAIZE D ENC OIVER % A A
72EnH)bDOTHAH. EEBIBEE T2 N OBEH
SAMEM O YE 2 Wk D, BENE 7R - R
(approximate shoreline) # JL7R#4/N > K ol {4
MO L, RO 2 R ICER L 2w
SDB (Z 7L % ‘relative bathymetry SDB’ & I:A C
W5) 253l LT Obstruction Area & L TRk
THEVI, &) BV S RHETH S.

4.2 Chart Adequacy O Tl

RN RIS N2, R OB ofit
T ORED 72O UEREHRO AR IX
Chart Adequacy & M THB Y, @I %
15T, HRLETDDOFHEOLEMERPER
HOHBICHON A, FRIZ, WBRIZHi» N7z
ATHREHTHHIZELL T 72D, 0D
RS TIRIEOZ L E=%) Y7L, it
WIS U CHERZSET LT BEXH L. 7205
TEOZEALDOIEIRE HIWIZ< IV F ¥ — A FEIE %
EOJRER IR 2 RS, R i TR I
Wi 5 DRTAEMMC I A PoETRELRAME
AH0DT, X)MELRREFENEING. €D
—DL LTSDBAHELEEZOLNTWS.

Klemm et al. (2016) (X, DLF @ X 9 IZ Chart

[HO 7 ¥ ¥ VK& 7 — ¥ i 3% 368 S57 (IHO,
KPR R AT 500 m,  AEOREEAT 2.00 m + K

HD5% (BIZIZTAKEIOMIZHENT25m) BNTH ), BEOEHPWE SN TRV DE V).
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Adequacy * 8L T A B2 _-EL, GISLET
OB AT o 7ok E 05 LU & & B HHEIZO W
THUEOLEERZELT 5L LTWA.
VI'xBD+HC
RS

ST, UTFONRIA—=F %05,
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Wi L7z #3802 10, 2 DA 0 ofiz ik
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OWEOM, £ 25TV (72 FF), 25
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MR CULHMED D ) N R b REHMETETH S S
EEMRLIZELTWS,

CNEHEwRO—BITH A5, 9 LRI
i N7 O A RO D K UGl % FE i3 5
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TSI 2SR I NS EE LR T wiar e L
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HIWr§ 52 LA TES (Freire et al., 2016).
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