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Satellite derived bathymetry: toward utilisation for hydrographic services'

Yoshihiro MATSUMOTO*

Abstract
Hydrographic organisations and their affiliated institutes are stepping up development of the technology of Satellite
Derived Bathymetry (SDB). In Japan, Hydrographic and Oceanographic Department of the Japan Coast Guard
(JHOD) has launched a research project for SDB in collaboration with Japan Hydrographic Association (JHA)
and Remote Sensing Technology Center of Japan (RESTEC) since 2014. Although the uncertainty of the depth
values generated in current SDB does not satisfy the IHO S-44 standards, SDB can be produced at lower cost in a
shorter survey term compared with conventional survey techniques. Adequate use of SDB will help greatly im-

prove the coverage of unsurveyed or very poorly surveyed sea area that will encourage further maritime devel op-

ment, including charting for safe navigation. IHO and its subsidiary committees have recently started discussion on
standardisation of SDB data quality and charting of SDB soundings.
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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. Flow chart of producing SDB (JHA, 2015).
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Lyzenga model (1978) performance of depth
uncertainty against IHO S-44 Standards (after
SHOM, 2012). The horizontal axis is the true
depth value (metric). The vertical axis is the
95 % confidence interval of the derived depth
value (metric). The pair of blue lines repre-
sents the model of uncertainty of SDB depths
observed on 99 nautical charts published by
SHOM. Maximum allowable total vertical un-
certainties (TVU) specified in IHO S-44 are
shown for order 1a/1b (purple lines) and or-
der 2 (brown lines).
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Photo 1. Example of a satellite derived chart published by SHOM (2011): 7458 ARATIKA, annotated by the
author. Below the magenta line inside the atoll is the unsurveyed area filled with SDB (top). Legend of
blue shades and “important disclaimer” (bottom).
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Fig.5. Comparison of SDBs produced by three different methods from the same WorldView-2 image off Ishigaki
Island, Okinawa (JHA, 2015). The seabed is sand as a whole, and partially covered with coral. The errors in
this figure mean 95% confidence limits of the difference between SDB depths and reference multibeam
soundings.
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Table 1. Comparison of hydrographic survey stan-
dards specified in IHO S44 ed. 5 and ‘Sat-
ellite order’ proposed by Dekker (2012).
For reference, the allowable TVU and THU
(Total Horizontal Uncertainties) at 5 m
depth are also shown.
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& THU IZDW T, KiES miZBIr 5 ki
iz %R,

FEOlE
FHELETVUF | b=0.0075
0.253 m @A HS 0.5m @RS m
FEUMOBE |2m EESIZLA
FHEE(THY) 525+ Hsm (2-10 m)
ok lor: ] =1 mBlE® | —@H2mBLED | N/A EEY XD
hrig S o] (K15 mELE)
(AKER40 mELR)
BELEORE 4E 23 3 FR it 3
(EFH 1 XDk
DERFMALLE)
F AN TR NfA NjA BmELRAR |ERYX
DIEOIEKE | (2-10m)
(A
MEL——N
BTIRESmx5m
Ak
HTVUIEROKICEYRMHTS: +/a + (B xd)?. EL. dIZKZR(m).
- s
etal. (2012) (%, SDB f#AHTIZH W % fi 2 Wi {5 O

W#EY A X%2/8F A —4% L LTIHO S-44 |2 [f
Bl )L FELTIIEI LI RE
Z4T>T\w% (Tablel). SDB OB - % &
PiEL & & BT, T L-lEAREDHERA IHO
ZHOICELZEFTFHEINS.

8.2 BERNDEADER

BAED & 2 A, SDB OB % i X2 E 3R A
LTW3DFHOMEED ) 75 Y ADAT
»% (IHB, 2013). SDB 7 H3RH L 72K % i
B FLH T 5 H A IR ICERL S N2 b DA%
{, SDB #BRFR T L 727 7 ¥ AN

CORTIIEMARRE VW) 2 L2 5.
201544 HIZ KA Yy ou 2 by 7 THRfESh
72 THO D% 11 [lif PAREHEAL Je OV MR XS B 25
(CSPCWG: Chart Standardization and Paper Chart
Working Group) 238\ TIHEASDB 2T %
MEE L Tw5 (UKHO, 2015). D%k
B'C%GC:B\/\“C, Ye[Ex, WorldView-2 & O Hi{%
1BE S OYNE TIERL L 72RO AT T 1512 &
% SDB OB EMAEL TW5H., ZOREE, <
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FE— LRI 2 MEOECFEEKET — 5
WA, B SN/ SDBIZBI % KE
D) B 97% Y kA [CATZOC & C#] %7z
LTHEY, XIDRERERZERT 2DICHFT
HbHEWD.

738, CATZOC (CATegory of ZOne of Confi-
dence in data) &%, IHO 73 % VK&l &7 —
Z finpkdEHE S57 (IHO, 2002) ASEF%T % KM
B DR T, CATZOC O C#h &%, KFLLiED
Fi BE 3500 m, KR DK EEAHY2.00 m+ K EE D
5% (BIZIEKEL miZBWT 2.5 m) BIAT
DY, BKOEZHMPWWEIN TV ENHDE N
I, TEUREANEA SND LA OSEIIC X 5K
T ORERITEEYST 5.

PR, FEEIE SDB 20 58 L 72 KD #EIX
ANDFERIS DWW THFEER D S5 ERERZ L Th
D, FmMXE s TRRT 5 2 & IIEBEN
T, V=AFATTILEFELICE o TKREDN
BOENEFRTLIEDIHTE LV EDOE%E S
7z.

WEENL, PLEoki 25, SDBRSERH L7
KRED WX~ DTN B % AL L REHMER %
CSPCWG IZ %5 L7z, FEBR O~ R %
2o, fitifEHE X (ENC: Electronic Navi-
gational Chart) T3 SDB 72 S54RH L 72 KIE 2k
KR T CATZOC @ C#h 5 L, MERIZIZEE
D EFMETRLIRT 5 2 &, SDB # B F O
FrelDELTERe2nwz e (HL, IHEOM
HIZK & OMBEZERHFIT S LIE), SDB
DKEDHEIZOVTOFFLZLRHL, V—RF
A7 77 H2IZSDBEMAL 2% 2 R L,
F—=F DOILL o RGOS H % ik 5
2k, FERREL.

CSPCWG &2 BT 5 ¥E) Tld, SDB » 5%
FI U 72 KR S B T o kg & [ % X )
LZwZ L, SDB % MRIICBEAF O EFT 2 B
LCTEabhnwZl, BLXUSDBALERMALZ
KT R T CATZOC O C#HhENH 352 &H°
BEINT.

INEZTTC, 5B IHO OF— % WMEEER

2 (DQWG: Data Quality Working Group) # & ¥
S-44 eSS (B4 ICKE SN WRRMELSD 5)
WCHED» S ERPRIENSTFETH D, SDB
FIH OEHALIZ T TENZNOBLE D S DT
HEATWHAARTH S.

8.3 BRMERSIDERA

8.3.1 XKERFOXIC
NOAADBHBIIZH BT Oz BY (5.2
i), PEEEB X ORI O KIER B O IEiE A
AR EL D L) % ERIZ, SDB O H#
PRIZRWGICHIES N L S . WEEEEE T, Pk
23 4F (2011 4F) HAGHL AP R IS & & 3
PHCEITHE L, B & L C ok i 4
BIUORSE L COWROMIE - S 72
D OWEZ JLFFIZ BV CRBUIEET 5 LEN
BHo7zZ LIFREISH L. KER O O
IZSDB Z#H§ 26, HEEBETIZLMO
MASFIZ X iR OBV EDE I DS FE L % 5]
REMEE® % b oo, BRI 2 CHMIRA D 72
DDA 7 TPFEIAETHLRIIKRER X v
FNCHY, HEEEEDORNE L OWRERMZ L S
T 7 A DS L Tr 2 I 00 S AE SR ER YL St
G ENMFTE S,

8.3.2 FMFAREEILL—2 a3 ADfE
A

I D b O OIEIRAYH 1) D24 i 78R8
WoIalL—2a VITHWAKRKETF—FD XD
2, Wi B W CREBEOMKIE T — % 23K
DAHEEID 5. WEATDN D KB EIIHATE
ENERWNTH S Eh 0, MMOBHILOZL W
BB TIEY VT U — A SR IC X 2T
72 MEAHEA TV S —T, TRLUAOHHE TIX
THICERINTIEIBLT, IEHRTH-THi
BUZFCHE S M7z IH R DB 2 KRG ISR 5 235
b L. o, KEKm KO BT
i, MEMPESIIHITTELwE, Y VFE—
A EEWREEEZ H W C O HRRIEDE L (kw2 &
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—JEREE HWIUXZ ) L72REZ T E 5
Yoo, aZA MRS, BEbHLTHY, EX
LTWBERFEARVIRNTHS. 29 L7-HW
DKET — % 1X, DEM (Digital Elevation Model)
D X2 B —EDEETRENHA DA LT
LITENEFELL, 1@ﬁi‘%¢@$ﬁﬁ@%ﬂﬂifﬁb<
LWENLWOT, SDBIZZ ) LAHEIC
HRIAFTIRZAZENTE LY.

9. #U*

SDB i IEHOKEEME L ) 77— & O MBS
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R OFIICH 2> T EEZ BNRD. FRI,
FEhe e EENC B W TR E RO A % Ek 3¢

L7205 TXLEHE LT, Ny r—Y D
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T& 284 & LT SDB oW 2 D T &
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&
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