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Abstract

This report describes procedures taken to compile two sets of bathymetric grid data covering the South China Sea
and the East China Sea, respectively, which refer to about 6.5 million sounding data. The products differ from existing
DEMs in three points: (1) incorporated latest sounding data including multibeam profiles and electronic navigational
charts the areal coverages of which have extended markedly in the last decade, (2) did not use a smoothing filter
explicitly so that the data precision varied among regions while reproduced detailed bathymetric features such as
elongated ridges and abrupt depth changes along continental margins at areas where sufficient amount of data were
available, and (3) conducted an extensive quality control to eliminate artificial features caused by erroneous source
data. Characteristics of the products were verified at several sites by comparing with existing products.

Key words: South China Sea, East China Sea, water depth, bottom topography

1. [EC®HIZ

Wi MU XV OB R A E T D EERTAXT
BV ZOREEITIY 2130 & 57 BOHER R RICK
BT D, HIZIE, WAL I — o EE A%t
BUTHIE LIS DR E A MFIER U S 2l —ar
BEMUIZEZAND EF AR IBIIEEOR O R
BImZEDS, B ClE M2 #BIEC 17cm, (LFBC 15 FECh-
T=DIZH L, B TIEENEI 5.6cm & 6.5 FEL LT
Tholz, MIET —FOREENET WIEEEZEAL T
AHEMEAS U,

WEIEHIIE 7 — 21203 49 20 AFRID DA LD E 25
TR FATINZ . N AR R oD Y I 5 5 0D 1 3 o ke
ENBL AT BT DKIET — 2 ORI R B L

TWDR, IBEBICOWTIIREI RS EN RSN THAR,
WA 2 BE 3T — 23 B OHEST 5 0 O fi A% BE AS 3 VI

BEPUERIFRAS 75km~300km &I FEDOHIE A7 —L LD
IR T =X OFeME BT CORE A EL
AN N

HEFEIT BOOHIEET VO 4 B L THIE
T =X OEfE BRI TOND I TG, B T VEC DWW TR

w1 JUNIRSIS 15 JERT

BT —ZD DI TR E 7 — 22 ER T DL LB 1T,
etopo. gebco 7REBEIFOMIEL T —HXED Ll - FRAEA 1T -
T /B LUTIL, K 10 FERIDSAL TR T, #E
7 & A A T - MU XA HTRRVE K O FIFT A RS &
EBIC AT — DPRED AR T D70 L BIRT — &M
HELHICITFELHELTWDICHL b LT BEFOWFE
HIFE 7 — 2V L E A SLDF I B3 I TSI TR,
BEFORIE T — 2 D% T2 E XL L TR E % O
B DT —ZRREEN ARy 72 8 | RIS HEIR O K EDIE
FEERRETIT2 W, 8D RMRZETHID,

¥ HIET — X OVERRICHT= > T, #3258
RT — X OEFSERIR A RO, WEKIORESND KR
LR L EOB R ORITI, IHRONERMEEILRSZ20
s BRI OKEEBEAN A THWTIE 7 —
HEERLTH, Z<OHE EBELVL ED DOKERSEL
NTCUED, MATW NI L, R WE R ML
B O A — A0 F1R ST DIF ORI Y TdE
DIRWVHITZIZ DWW T, FERIZR IR OB EETH D,

AL, PERT OISO N MET — 2% X
MR U7 B R D B F¥E(Tecs v2) B> T U (Tscs v3) Ui Hi
BT —2EERTDEEHIT, INETORBREREX ., &
WHFZT 10 FafEEOMB ARG K E T — 2%
ERT A FRIEZ EEHT-HLDTHS,



JUNREEIS H 1A iR 55 163 5 2017 429 H 81

East China Sea
lon 116°E-132°E
lat  24°N- 42°N
South China Sea

lon 99°E-125°E
lat  10°S- 27°N

\\\\\\

Tecs ver.02n (1/60deg res)

Tscs ver.03k (1/60deg res)

Fig.1. Map of two bathymetric datasets, Tecs and Tscs, created in this study.
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Fig.2. Land-mask data derived from ALOS World 3D
30m DEM: (upper) the original data lack land info
around Lombok Island, Indonesia, (lower) data
corrected with an aid of gebco2014 dataset.
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Table 1. List of data source and data type used in this study.

C/R | Authority/Organization E|S|M|L|R
1| au | Australian Hydrographic Service (AHS) XX
2| cn | BENERS (CNHO) X
3| de | Bundesamt fir Seeschifffahrt und Hydrographie (BSH) X
4 | fr | Institut frangais de recherche pour I'exploitation de la mer (ifremer) X
5 | hk | Hong Kong Hydrographic Office X
6 | id | Pusat Hidro-Oseanografi X
7| ip | BEMEREEE JAMSTEC) X | X
8| jp | FHMETHMEMAEKE JAXA) X
9| jp | BLARTEFIFHE (JCG-JODC) X | x| x
10 | jp | BARKEHE (JHA-MIRC) X
11| kr | 2ESILEALY (KHOA) X | X
12 | kr | St=X|EXAATH (KIGAM)
13 | kr | T 2CHER (SKKU)
14 | my | Pusat Hidrografi Nasional X
15 | ph | Hydrography Department (NAMRIA) X
16 | ru | Upravlenie navigatsii i okeanografii (UNiO) X
17 | sg | Maritime and Port Authority of Singapore (MPA Singapore) X
18 | th | Hydrographic Department (HDRTN) X
19 | uk | United Kingdom Hydrographic Office (UKHO) X
20 | us | National Centers for Environmental Information (NCEI) X | X
21 | us | National Geospatial-Intelligence Agency (NGA)
22 | vn | Hai quan nhén dan Viét Nam X
23 - East Asia Hydrographic Commission (EAHC-scsenc)
24 - General Bathymetric Chart of the Oceans (GEBCO) (*) X
25 - Navionics ENC X

Legends: C/R=Country/Region, P=Paper Chart, E=Electronic Chart (ENC)
S=Singlebeam survey, M=Multibeam survey, L=Land data, R=Reference use
(*) gebco2014 bathymetric grid was employed at the Indian Ocean west of 103°E and south of Sumatra Island.

3. FiE

MRIEHTE 7 — 2B DI N & X 3IT R 3, A FEAR R
W xyz (REEE - RREL - KT OB T — 2Tl —
KT =2 ELUTHA Lictk, BEEEORE, AHAIT —~
DN LD T —F DLW, T =2 DF =7 | Pkl
e T ORE G 2R T ST O MG IE (R L - FREEZ
ZH 1 5, 253, 53R DR T — 2 ERRLTZ, TR

BKGET —Z DEFEARIUL, KIEF AT H-> T
BT, ACEF I 10 FuftEoE ARG kb L,
FRIEL T TANCIF K ERRAZE D35 % X IZBm D KR ENFIZINED
ZEEEREL T ToT,

7ok, —ERPANOT —Z O EE T HEICIE, £
WAEOFEARET D20 JRRIELTF — 2% FIE kT
HIVURTEINE) (A~ 65 O EAL - FALL 4% FEHLT-
P (552, 3 NIE) h RO TN,



84 P BoliEOEEMIE T — 2K

31 KET—ADER

311 #ieK-BFER

HMMEE, A IS CRR A Mo 7otk | R - BRI
ZINZ T geotilf LR DOEHLIZ AL 7o, — 072 GIS(HIER
TEML AT L)Y 7 M geotiff B IZ XL Ty, HhBRHEE
I OE G A BB ER T RSEAILENTHE
Tho, (B LIZ#EXE % GIS Y7 h ETHRREE, KIE
ROPEEE T A TH B KEEEFATHZET
xyz T —HEAER LT,

BRI E END KRG BILEEHERE O HIFID D
WA HEA D Z DR, 2728 GIS Y7 MIF
IRSHETMRIE, MBHARLFIER, AT CARBEE T T >T,
KR EOALEIL, B OB AT LT ORES S DL
BHERHLOICKL . BT R CTIETRERLLTREICE
‘ST,

FUEAY = TR X ) BB 5 A BB RE S oD Tk
(2L AR RIS OWER & L L7 D DOAEER
FIRE T, JEAE R DEMME G . HIH 2 AT B IR -#i/ L
TRARHEDRE | SESERF R385, BE O % [F
BRI 228 T, IREDHAL(A—ML L) D RVEZ L
HEBONHHEK EOKIREOFREDRC, JEIERDIEHHIALF,
LNHAEO T, AHERNLO IRERY THD
Navionics & FHEKTHT —X A NIRRT HE RS
DIKEET —72E | ERE AN S L T LA g
LW EOR A A RETh o7,

WK DK ERZ LT, RN R S AT E ot O ¥ X
EDLLENE | fR ) WGS84 JEEERIZHE— LTz, ITETIITS
NDMEX DIFEAETT WGS84 JEIZE R AL TD T2 A
D WB TN R F LD VN2000 FEAE R L5 (2
HOBRRERMALTCHDHILH 5, WX FLHE O AKIEIZIT
GPS 72 SAZHEEE O & WL FEE S BRI D L2
DHEEIND, FETHE OB RO E R HRITD 7R OFEZE
ZE A TCODAREERH D,

—HOBERITHVHIERI OT X NAGIZ I ERS
NTHEY, EENLETHD, FlzX, B GB301965
(AP 2AEER, JEEDKEEEIFEAT 2013 4RRROD JLE R o7 b
E¥EX 1965 1% 1949 HFETOLMERIZESSHROH
K Cho, e RE LTV BIT OB LRI
6] 01 JER O AR AL B OB E S E ORI &I kD En
— BWRIRTHDA, B VERI A T 2 EE LV, AT
FIZOWTHITORMEXNIZHERLL . WGS84 (2 X570\ 5545
DR S, FERRAS R T2, il 3 2 RS R DEC
PN B O TIUTEE I G A— VT, — &M T — X fiF
B EE A543 (10 OB EE T S 7= I RIRE L 2257070 »
7o, A& RRR S 13 (RS J7 1) TR 1.8 ) LA FICE TRk
FoTWDITE TR, BRI KR TETWD,

Paper charts Electronic charts

Paper scan

Append co- Digitize depth

ordinate info

Single-beam data H Primary xyz data

Regridding

(0.2min)

Gridding

Multibeam data

Bathymetry grid

(1 min)

Land data

Final product

Fig. 3. Workflow of the data compilation process.
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Fig.4. Overlay of a paper chart (Chinese F10504, scale
1:550k; black labels and lines) and an electronic chart
(Chinese C1312100, scale 250k; depth points indicated
by green dots with purple labels and depth contours by
blue lines). We did not adopt non-representative
shallow depths marked with blue circles, such as 9.1 m
found in the upper-right portion, 20 m and 18 m in the
left-hand side. While these depths are labeled in the
paper chart as “suspicious” or “approximate (reported
in 1930)”, it is not easy to detect such conditions solely
from electronic charts.
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Fig.5. Removal of erroneous values from multibeam data.
The original data (upper panel) displayed in a
sequential manner contain depths as deep as 10,000 m
whereas the corrected data (middle) indicate actual
depths shallower than 2,000 m. Lower panel indicates
the geographic distribution of adopted (black dots) and
rejected (red dots) depth points.
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Fig.6. Distribution of number of sounding data within 5
min (ca.10 km) bins used to compile bathymetric data of
the East China Sea: (left) Tecs ver.1 (previous version)
and (right) Tecs ver.2 (current version). White color
denotes areas where no data exist whereas red shadings
represent bins in which the number of data exceeds 25
(up to about 22.000).
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Fig.7. Same as Fig.6 except for the case of the South China
Sea: (left) Tscs ver.2 (previous version) and (right) Tscs
ver.3 (current version).
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Fig.8. Comparison of three bathymetric datasets for
regions around the Yellow Sea and the northern East
China Sea: (top left) Tecs ver.2 compiled in the current
study, (top right) gebco 2014, and (bottom left) skku.
Avreas shallower than 200 m depth are displayed with
color shadings and with contour lines drawn in 20 m
interval. White lines indicate 100 m isobath contours.
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Fig.9. Same as Fig.8 except for regions around the East China
Sea Shelf: (top left) Tecs ver.2, (top right) gebco2014,
(bottom left) skku.

ENTWD, FFICEIT D ORRE D B rho iy
FHLOWHIE NG A TWA I D250 F —F (2320
Tecs DFHETHD,

422 WIFiEkERE

AT DR BHEBAL ST TO BT T K et
OHIIEE LB L 7= DR K9 TH D, skku lZEIL TiE, Tecs 12
B BRSO A8 MU 0D ) E A3 72 D13
BB T ER R0 IR PARE B D IO FEIH AN, T O
13 skku 23 FARETBEEEELNDEENLTRY, 1T —4
RN DI o T T E T FTREMEDS |\, —
gebco2014 & Tecs L& T DL, LR KR ATIEE
DB gebeo2014 T 100m LLEDREMI 2885 1912
FRHSN Y BT AN IR 23 > TV, 23U i, W HED 5
HIF BN O CNDZEMRHIBILTEY, gebco2014 DHH
ML RANT OB DO THD, ZHIT gebco2014 IZIXEMR
OHIEBHIAEINDN, EOMLE L Tees TERKIZHT=D, JE
P & B DK E R T T2 0B LR - 7241 fi TRl
T =R LIR D) TN — AT —H ORI E TR D,
K€ 200m LA OBEM ECHRIEDS 100m 123 55 HIE A
JEDI D TNWAZEMND, ZOWEEIZ-DUVT gebco2014 2
TG AL L BRI AR TR ThHD,



90 P BoliEOEEMIE T — 2K

50km  100km 150km 200 km

50 km 100km 150km 200km 250 km

Tscs vO3iff

Fig.10. Comparison between (upper panel) Tscs ver.3 and (lower panel) gebco2014 datasets for the
northeastern South China Sea. Areas shallower than 200 m depth are displayed with color shadings and
with contour lines drawn in 20 m interval. White lines indicate 100 m isobath contours.
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Fig.11. Same as Fig.10 except for the northwestern South
China Sea: (top) Tecs ver.3 and (bottom) gebco2014.
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Fig.12. Same as Fig.10 except for the eastern South China Sea: (left) Tscs ver.3 and (right) gebco2014.
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Fig.13. Comparison of bathymetric products for regions around the northern Luzon Island: (upper) distribution
of source sounding data shown in green dots and three focusing areas marked with red circles where the data
were sparse, (middle) Tscs ver.3, (lower) gebco2014.
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Fig.14. Water depth at the northeastern East China Sea (the Tsushima Strait, west channel) appear in different
navigational charts, (upper left) Japanese Chart 304 (1984 edition; Tokyo datum), (upper right) Chart 304
(1935 edition; Tokyo datum), (lower left) Chart W302 (2004 version; WGS1984), and (lower right) Charts
304 and W302 overlaid with the source sounding data used to compile Tecs Ver.2). Red circles denote depth
points that originally appear in the chart issued in 1935.
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