RMTERE

M BRI 7E #5553 5 P 28 4E3 H 1 H

REPORT OF HYDROGRAPHIC AND OCEANOGRAPHIC RESEARCHES No.53 March, 2016

BRI X A KIEOHE
— RIS HEEB A~ ORI T—'

AR R

Satellite derived bathymetry: toward utilisation for hydrographic services'
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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 develop-

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.2. Flow chart of producing SDB (JHA, 2015).
B 2. SDBPEH®7wv— (HAKEZ, 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.4. Spectral bands of WorldView-2 satellite, com-

pared with QuickBird and WorldView-1 (after
DigitalGlobe (2010), with band names anno-
tated) .
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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.
1. IHO S-44 5 5 BIC BT 2 Il & 3L #E & Dekker
(2012) A E%S 5 [ ED L. TVU
ETHU IZDWTIE, KIES m BT 5 ik

% B R,
IHOS-44 #§#%  IHOS-441afk  IHOS-441b%k  THIZEHR
(Dekker, 2012)
FEOHE a=0.25m a=0.5m a=0.5m KFED10%
TREEE(TVU)X | b=0.0075 b=0.013 b=0.013
0253 m@KR5m | 0504m@KRE5m |0504m@KRE5m | 0.5m @7KES m
KEEBOHS |2m 5m+KEDS% [5m+KED5% | BRYAXLUA
TREEHE(THY) 525m@KE5m  [525m@KRsm | (2-10m)
DR —AAImE LD | —Bh2mELED | N/A [EESPEPNOLYI
o173 o] (K15 mBLiE)
(KZ40 mLLE)
BEXECRE |RE BE TE WE
(BFRYAXDYE
DEARRELLZ)
EY N/A N/A 25 mFfFKE | ERYIX
DIEDIEKRE | (2-10m)
3%
L ——3l
FTE5mx5m
Zyk

XKTVUIERORKICEYTHTS: +/a? + (b xd)?. {BL. dIEKZFE(m).

etal. (2012) 1%, SDB f#HTICHH 5 fi 2 Wi 1%
WEHF A %85 A—% L LTIHOS-44 12 [
B L) HEEZBRELTIE) NEVIRE
#4T>T\w5% (Table1). SDB OFAHHTE - & &
WHET & BT, 29 L-MEEHEDRER DY THO
ZHOICELZ RTINS,

8.2 BRNDOEADEH R

BIED L Z A, SDB O RF % I EH R
LTW2DRHOMBEED S 75 Y ADAT
»% (IHB, 2013). SDB 75 ¥RH L 727KiRk % i
BUZFEHY 2 FHASF RIS L I N2 b D%
{, SDBZ#EFFERTRLBLZT T v A
CORTIIAMARRE VW) 2 2R 5.

2015 4E4 HIZ KA vor Aty 7 THESH
72 THO D% 11 [l FEAEAL Jz OGS R &
(CSPCWG: Chart Standardization and Paper Chart
2B W TIHEASDB (2 E@ﬁ'é
WEz R L w5 (UKHO, 2015). C Ok
LHFIZBWT, #EENIL, WorldView-2 MEODTET%
B S OHME TR L 72 BB DT 512 &
%5 SDBOMEZEZMIEL TWab., ZORE, vV

Working Group)
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FE— LRI 2 MEOECFEEKET — 5
ZHWBEIZIE, 25072 SDBIZBIT % KEE
D95 97% L EAS TCATZOC @ C#k] %7z
LTBY, X0RERERZVERT 2DICHE)T
HbHEND.

738, CATZOC (CATegory of ZOne of Confi-
dence in data) &%, IHO 73 % VK&l &7 —
Z fin%k e S57 (IHO, 2002) 25T 5 KM
B oW T, CATZOC ® CH#h &3, KFEHLED
K EEAY500 m, JKEE O M A32.00 m+KED
5% (BIZIZKELI miIZBWT2.5m) AT
HY, BKOEHMPWEINTVENEDE N
I, FEUREAEA SIS LI OMERIC X 5K
RS ORERIFEHT 5.

PR, JEEIE SDB 20 S8R L 72 KD #E X
NOFEFNZ DWW THEESER 2 5 FRENZ L Th
D, FeeXE2Eo TRl T 5 2 LITITH™EN
T, V=ATAT T T A EFELIZL - TKED
HOENEFRTLIEDPIHTE LW EDOEE S
7z.

HENX, PLLomid» s, SDB2eoRH L7
TR DHEF D FLHIZ B § 5 Rl & fg st &
CSPCWG (%5 L7z, FEBEOWRA~O R ik
IZoWC, Wit 7 (ENC: Electronic Navi-
gational Chart) Ti& SDB 7 S0 L 72 KR IS
ET CATZOC @ C#h x5 L, iR I3 E%E
D EFMETRIRT 5 Z &, SDB # BRI PO
ERHDE LT ES RN E (HL, IHEDH
wICX D ETOMEZ EH 52 &13v), SDB
DKEDHEIZ OV TOFRLZLRHL, V—RF
A7 277 HMIZSDB &2 L7252 WKL,
T— 5 DILE o IR ERORIEH & LT 5

FERREL.

CSPCWG &2 BT 2 ME) Tl&, SDB 2 5k
U 72 ARG HE RN B\ T o ki & % X5
L7&WwZ &, SDB Z MRHIZBEAF O E&FT 2 B Y i1
LTERbhnwZl, BLXUSDBALERMALZ
KT BT CATZOC O C#HEN 5§52 &
BEIN.

Ihxsx

FC, 5% IHO @7 — & mBE

42 (DQWG: Data Quality Working Group) £ & O°
S-44 EEIR S (4 ICRRE SNSRI H %)
WCHEE2 S BERPRIES NS FETH D, SDB
FIH ORI T TENZN OB D O G
HEATWSHARTH 5.

8.3 BRMERSDER

8.3.1 XKERFOXIC
NOAADBHBIIZH BT b BY (5.2
Hi), HEEB L OIRREEOKERSEY IR
RACUELE 25 L9 K ERIZ, SDB O #H
ﬁikwk%ﬁéhlv.@ihﬁ%@m,$m
23 4F (2011 4F) AL 5 RFREm bR I & 5t
WEITER L, #IEIs & LT oMl kS
BILO RIS E L TCOWRIOMIE - St 72
D OYE A JLHPAIZ B W CRAINZFEN T 5 2D
B o722 EIFRLRITH L. JEEIR O WK 1 0 7
12 SDB @ H 3 254, HIGHERTIZ LMo
WMAFZ X 2RO ENEDOE I PREL %50
RMERH 2 SO0, AP THMERAD 72
DDA VT THUE iTET%%ﬁiké&xu/
FNCTH Y, MUEEEYORME X OHIEMIC
#ﬂ&ﬁﬁﬁﬂ%&&é@ﬁ@“*#mf%
LI EDWIFRETE 5.

8.3.2 FMFIAPREE IaL—YarDfE
2|
EHIEZ O b O OIEIRAH 1) D F 58 R
WyIalb—=—va iTHOWAKET—7D LX)
2, R B W TEEEOEME 7 — & 2K
DLTHEIID 5. WEAT DN LKA EIIHITE
EVNEHWTH S Lh D, MMOMLOZ W
BIHUEE TIE~ IV F ¥ — A F BRI X B0
B MEIHEA TV L —0, ZhUA O TIX
THCERINTIEBS T, ITRETH- Tl
(ZRCH S 72 [HR DB KPR TEHRIZBR S5 M 5 35
HbZ v, F7, KEBm RO REET
&, WMEMPIESIHITTEZ2WE, IVFE—
im@m%%mwf§ﬂmhﬁﬁt<&wuk
5, MIEOMB MDD LD, HiElL
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—JEREE HWIUXZ ) L72REZ T E 5
Yoo, aZ MRS, BEbHLTHY, EX
LTWBERFEARVWIRNTHS. 29 L7-HW
DKET — %X, DEM (Digital Elevation Model)
DEH DB —EDEETKEF WA LT
LI ENEFELL, 1@ﬁ§"%¢@$ﬁ&@%ﬂﬂiﬁﬁb<
LWENLWOT, SDBIEZH LATFE
W RI A FTIBRADZENTE LY.

9. U

SDB (ZIEHOKBEHE X ) 77— % DD
% &R L7 LCEYICH WU, &S o
T DOEHAZEIA b - Y TH®D S Z LR
TE, HLRAOREZIILD LT HUMEFEORT
WHMEHTE 5L\ “Better than nothing”
MHHEVDE)FTol ) ORBTEEL D
O S SRR % (IS o
IR FENC B W CRIIEER O A 2 R S &

L7200 GTEHHIME LT, Ny r—Y DR
FPELZEDTFRING.
MR AR IS B W T, kDD ERER THH

TE5HAM & LToSDB D7t % #d T &
EHIS, HOZH O &5 EBEKI I 2 =

2B % W E AR UE IR O JEHEVE ) O F)
MEZERL, FwmICSM LT ZERROLN
£9.

@

ABEZEIE (&) HABMHOBEIZE D (—
) HAKBHEAERT S [HEEGRE HW
KRG OB ORI L] O—BRE LT,
WEEIRE L (—) HAKET 2 0L FEFSER

WCHEDSEELTWET. RUFEOEITICTY 7
D, (—H) VE—bF- I UTHEY 5 —
OFENNFE 2121, SDBZIZL® & 52
VE=FE TV TOEMITONWTITHIRE W2
ZEFE L7 (W) HAKE 2 OWAHH
AR R B L 0P aERGR AT e R, KR
WA= o B B KRR A, Bl - RS

RO HIIER EAESA - EIBE B L O R

Hoafr - EBSEN B - BEEERLELEME &
*ﬂ%ﬁ@ﬁ) i, MEOEE M TITXREE VW7
EF L7 BHOXHRELSOTHRBIZLY, K
fldgEsnE Lz, Ll CE#HwALET.
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