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Red relief image map and integration of topographic data in and around

the Japan Sea
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Tatsuro Chiba?, Saeko Kamiyama?, Shinji Iki?>, and Shuichi Kodaira®

In recent years, we conducted marine seismic surveys in the Japan Sea with the research vessels of the Japan Agency
for Marine-Earth Science and Technology (JAMSTEC). In these surveys, high quality bathymetric data by the multi-narrow
beam echo sounder have been obtained simultaneously with navigation of vessels. Bathymetric data are one of the important
key to understand tectonic history and earthquake source fault model in the Japan Sea. Therefore, the effective use of high
quality bathymetric data makes progress in the integrated study of the relationship between active structure, seismicity,
and crustal structure in the Japan Sea. In this report, we describe about red relief image map and DEM (Digital Elevation

Model) data which are created by the integration of topographic data in and around the Japan Sea.
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1. It wic

HAEIC BT AHEWRIZ, TI2dbiE D S NI T
TOHARDBRTIELTWD (eg TS - b, 2013).
B, 1983 4F H AR Hh AR R0 1993 45 b i 1 e 76 o
BIE, WETCRELLY T ZF 2 — F1HFEOHET
HWIC X o THARBEIHOINFICE O EL 5 27
(e.g. FHMEZE - M, 2013). —F, HAURIAFEEME & I
RpE, PR T L — FOLAALRDPIELTEST,
FEHHTE S IR I N TV, S 512, HEEH
AR & B IR e b B Y, HENT
ZEDTZODOFE - MNP EN TV LHKRTH L (eg &
JE, 2013; B, 2014). # 2T, 2007 4E 2 HriE E g
WS LIRS, [ O ARy o B AR A BN - W gE
(e.g. B, 2014) % [HAMEHE - EYGRA 70V = 7
M (e.g. FEBE, 2013) 7 & HARMED M RIZA - /TS
WEFe 70 Y = 7 MO H LS o 7z, HEEEREZE B S5 hEAE
(JAMSTEC) 1%, Thoo7ay sz ML, HAME
B E IS IVFF v 2ROV IR R R & iR
B L 2 HBHEAEZ FME L T &7z (e.g ¥ - M, 2014;
WFERTIEE S0, 2015). —EHOMBEANRIC L o
T, BlZIE, 1983 4F H A AR X° 1964 4F- i Hh3E 70
EOMEIEE) - MRS O 5 & g O BRDSH 2
TETw5h (Noetal., 2014; Sato et al., 2014). F 72, &
TN OO 7 N — T2 L) HARMEZ B 2 EHE O
M HITbNTBY (e.g WA, 2013; HAMEIZBIT DK
BB EE (Z B3 2 A AT ET &, 2014; TR HIERT S
BT, 2015; #F - A, 2015), HEEETEOKE S MRS
DIXT A =5 OBEHIEELRFEED1OTH L. M2 T,
H A HEE R L TR & 72 IE W s T g | 2 s 5 7
JhNZOA (A= arT s =2 A) IZX5EFE
Rk O %8% (e.g. Okamura et al., 1995) % 19834 H
AR R 5 O BRI RE S HU A 1 O BE I IS L C
W5 Bl (Noetal,2014) %BF 2% &, HARBIZBITS
BIEWEOM7ED ECld, HAREORLSES & ik
HEOMRE L VRS ELLEND L.

VRS AHf5e % e B 7200213, 155 Iz thrkhs
WERZEMIZED LI IZEN > TWAE PN EETH 5.
Lo L, Fox A0 N5 & 7 — & (38E o2k
TEWHE CTdH 57280, ZDT—F DA TIRZERARIEATY
WZOWTIRET 9 2 2 L3 LV, 220 7 g s o I
MY ZRFATH720DOKRELFV2) D12 HMIETH
5. W EMHIE 2 & KM £ T4 7= A7 — )V TRt
THIENTE, FOAT— VG L IsE R 7
7 b= AERMET A IEREONDL. Ledo T, &
M7 — % 2552 L TaENE, BABEICBITS

ZE[E Y 70 HLERRE 3 O 45 A 12 DWW C D ERER O R EEAN ) B3
L. FORER, HARUEIZ BT S MEEEE) - s & Rk
&R T L) BB OB EIIIIZE T S 5 2
EDTES. BlZIE, HARBIZBIT 2 KB ICH T
BHFEMETS (2014) TiE, HALBETOHAMEIZBL
&% D TRRO~Y 7 =F 2 — FHE SN L HE
E— AV MIBWT, B CRIFERE OGRS LM
OWT, TRFETEBIEEDT =7 h iz, &%
LEEMR SN -ODPMBEORSI TH 72, 512, HIE
VEANIRR OB I HHRIC K > TEPDH L 720, WED
EEOMEFIIBWT, MBERET— ¥ & FMRICEZHS
NP HERIETH -7z, Leh > T, HpEET—
FRIE BB NUL, WEORESOREN ESD, 2
W OKE S OFEROERICOORDD, T L,
fig e LT, BREEIHIE SN BICA U5 EEDOF
MOEREEZL DA D,

61, HARMNREOFHEREE I LEEZ BV TOER S
TWBEIL AR %L (eg B - A, 2010; AT - i,
2011), MNZ T, HAGE 28> T s SR H AR
WANERET 2 REEICET 21 L H 5 (eg WIIE - M,
2010; B35, 2010). 20X 9 %k B Ui o
FUZEE L CERMINCMET 3 2 BT, MEREE L CTHRE O
BWHIE T — 7 EVERT R TH 5.

AR, HAREO WKL T — 7 123 A0 7EH 655
OPHESINTBY, FlZIE & -l (2014) 13 H A
FFETOYNFE—LT =% %Mz 72387 v NDEM
(B fiif% 5 £ 7 )V :Digital Elevation Model) 7 — % OAERL
CMPET > 7)) TEEERER L CB Y, % (2014) &
W HIE N H AR 54T [RRE T2 4 v 7 —4 |
M7000> ) — AD T — % & F\ 72 R & I
OFMEHHIERODEM 7T — % % AV 727 F 71) 7 2 VB
LTW5.

JAMSTEC Tl&, HAMETINE S T\ 2 HIEREATREO
FEMEEZBEL T, YV F - — A FEAEEIC X
BRI T — 5 b AR L CTEB Y, EinE 2 i
BT =4 ZHF LT A, R ClE, HBEHRARICH
B ENTRHIE T — & %1 2 72 H AR 2 O F
WOWET =5 2T, TNHEHEL/ZDEMT — ¥
B, SHICZDT— 5 & TR ARN (T3 -
AR, 2004; T3 - M, 2007) ZER L 7245 HRICDOWT
RO, AR ARHLRN T RS O 70 W AR KA H i
LT, T & KM % [ (AL B L3
<, VAEMICREERTZ MG THSL (T3 - 35K, 2004;
T2 - A, 2007).
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Red relief image map and integration of topographic data in and around the Japan Sea
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IV)TDART—FHHb, F—5d35 47T, LR
FFICHFE LTIt S /57— %, JAMSTEC HERTE LM%
oy y—ICHFE L iRt s 27— % (BRI - il 2013),
JAMSTEC DA TR L 72 0 A HE T O b B HEAT R 12 HL
BEN7—% (eg Noetal,2009; B - fin, 2014; #EiE
WFZeRIsEtEtE, 2015) THDH. ThoHDF—%1%, HAD
HEABRRE AN IR S 4, BRICE IIE D & dbilEE vE
MO HARHEFEBIZERT L TWE, 2750, KEMSD
BREORMEEEIET— 7 3w, =¥ 73 —<v bid
TEFANTZ7ANVTH L. D, ARG TIE, Zo7—
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Grid data for Geography : HAITifE500 A v ¥ 2 I
T—=%) OTF—4%Thb (KH, 2000 HARBET—5
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Fig. 1. Index map about the range and the classification of data
integration.
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FERIA S 15 5 7Kgl 7 — & e L CTE S I, 3
DI T, XA 2RI L 5 T v~V M IE
AR Z LT A — bV AT — )L O R 228
Hal, 500mDIEST Ay v LTERENTWES, F—
FIIMERL S N7 O TR TOHEFIZOWTH Y, AR
W B TLALBAEE M ORI % B < &R0y 3/4 % 71 73—
LCTWDA, 7= 0L nERTICE L T FEfk L7
Ty M AT T D (EH, 2000 ; HAEEET— 4
% — 2015). 7—#I1XJODC D Web site 5 57 >~
O—RTX, =% 74—~y MITFAMT774 LT
Hb. LIE AHETIE, Z0F—% % [J-EGG 5007 —
7] & LR

30HIE, — B EIEAHAKER 23T [EHE
FIOINT =5 MT000> ) —ADT—F Thhb D
T=xid, HASEHER 291X LT, MR - BRI S of
H60~70% A VE TR H/N—L72b DT, sl
WO B L OSERE L T T ANV T =T
FeTFFAMNTITFANT =<y b TEFEOHLENTWVES
(HAKEEH 2, 2015). REOT— 7 HETIE, Okt
RLTp o TS T B OSRM T — 5 2 HH L
7o, COSRMT— 2L, SFREE RS R 5
TWB720, KET—F ORAMEEIZIZIESDE DD
5. L RKETIEZ, 07— % [M70007—% | &
LRt

45 HI%, GEBCO (General Bathymetric Chart of the
Oceans) DTF— ¥ Thr. ZOF—%%, HEREIRO M
D307 ) v R7F—4 T, AL N LR T — 5 &
OWEEP SRS NIT = P OIERESNTEY), HIk
BIRA T — WIZ BT K HIEODEM 7 — % # X35 %
LOD1IDOTHLH. SHfEH L7727 — %1%, GEBCO_2014
(20141103) TH 5. ZOF—%1F, HATHEIZBWTIE
GEBCO_08% N— A MREFT O~ VT ¥ — LT —F &
J-EGG 500 = AT, 7 — & £ IL” buffering zones” &
HELT, YA 7—F by b EICICHIET A0 E T
T\ % (General Bathymetric Chart of the Oceans, 2014) .
Dtk RpETIE, o7 —4% % [GEBCOT—% ] & L
THREd.

Bl O T — 7 (2B L Cld, DUF o2 i % i L 72,
120%, EHEEBEDFEIT L T 5 [ E L H RS
HKSOm Ay o (BE)| THh ZoT7—51,
THFEE S TIAT LT 5 277 54 L IERNCHi 2T
WAHEEM AR LTS PVF— 2ERL, Fhp
SEHEIC L > TRODZZDEM 7 — % Tdh 0 (EL Lk,
2001), HARDFHEEWIEH N=SNTWE, HARDFEEN
OMWIET—& & LTI, E B O A i 5 A
I D Web site 2> 5 HUiE 4 (E 1 JEAEHR) ODEM 7 —
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% (5m, 10m) b AFI ENWEETD 575, ATl
WO T — 7 LA TH I L LT — & OFERE AR
WCEL20, S0mA Yy vaDTF—F2fiffilssrZ ke L
72, Lk, AEEETIR, CoF—4%% [E-BERET—
» 1 & LTRET.

% 9 121, SRTM (Shuttle Radar Topography Mission)
DTF—=5THhA. TIUL2000FEIZANR—=A T v MLDOT
VEN=BIZE B CNY FOTHAMIIL — 4 —TH
BEn, fEREN/2DEM7—% T& 4 (Farr and Kobrick.,
2000). AHEIZBWT, HAROHILIOUWEI O FEIL
SRTM-3 3F A v 2, #$90m) OF— ¥ 2 fHif L7
Pl AfETld, CoF—%% [SRIMT—% ] &L
TR .

3. BT — 2 OB

R, 2.0 LT —4 | IZ5E L7 #iEi4
FHSH & PR O 6 HEO ML T — & O T, o
F—Z I L TZRE CHEPHTF— & BNEE L TV AR
Bhsb, ZIT, WHHTHEATLZT—FICHLT, £~
DT—Y DWERER LT, [JCG-JAMSTECT—7% ] %
R A2 212 ¢, [M70007— % | [J-EGG
5007 —% | [GEBCOT—% | OJECTHRHAT A2 L x
R Jist e L TEER D 7.

T, mELICMTT 5 [ICG - JAMSTEC 7 — % | &
BEEOT =5 Thb—TF, TI—T—FPRALTY
Lr—AbLnlhwv. FORD, ZTOIT—OBREN
EETHDLH, 22T, KEETIE, ML —Villl=TH
WHENTWS T — F BT (e.g. 7HE, 2008) 4R L
T, T5—F =7 DBRFLEDTFT— WM E T 72, iz
L—llEOSETIE, /A XBRFWHERHA 27 1)
y) » T EAWT, KEEPOEHELZDEM T — ¥
OfsE - WD ) NI e D L — Pl & K
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T—% | 2FDF FROEIAREEL T, =T —DOfES
WA L7z, RO ARt d 22 8i2k->T, =
FT=NELNBEHAEINTA A=V ENLLDIZ, TT7—D

RMEHB LR, Sk, AUEiiez LT
AT U727 — & TEENE LTV A7 — A, iMEEhES 2
B R N SUE R E (WA N E R (/NP Y F S
HEIZE 5T, R o TEBOMIAHF T E 2 WIRITIC
Lo TV AEahd s (K2). 2T, SHESISEH
L7z, fze L — il Ic B iR - BRI
WOHNDLHBI 7 1V F Y v ZIEL Y F O E SRR
WL CHEMRICL > T, 25 —F— % 2BETHT
74Ny ) B TH L, BA - BIREICHCS
NHEET7 4 V) > 7L, B2 I3 S 2228k
D TR S IR BTN D - 725 G O F 2 E
MLz F72, FE74 050 270, BIZIEE — 2 08%
DD T 5 — O F 0 R O FEAT THAS S N IE D5k
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W=7 TH HAICE, #5IC TM70007— % ] %
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TP TELMERET—4 | 23HA L, OAROHELIE
[SRTIM7T—% | THD TS, PEEEE 2T, 4o
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Red relief image map and integration of topographic data in and around the Japan Sea
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Fig. 2. (a) Example of spike-like noises (white arrows) and errors of edge data of beam (yellow arrows) which were confirmed in "JCG-JAMSTEC

data (multi-beam data)". The color pallet is the color arrangement of ridge valley value and sloop in this red relief image map. (b) Example which

conducted noise suppression by data processing using the airborne laser scanning survey to (a). (c) Mapping of the difference between (a) and (b). This
figure shows the noise data which are suppressed by data processing.

2. (a) [JCG - JAMSTEC 7"~ % | 2 B1J 2 25IRD D 7 4 X (FIRH) RE—LADBMHTOTT =128 H /4 X (EKH) OFl. 715—5Ly
ME Z OFRESAHRN B 2 RS & AHIEFHCE T 2B 2R, (b) (a) 1O LTMZEL —FllETHY S 77— F ELIC X - T/ A X3S
#7200 (¢) (@ & (b) OEARLARK. F—FWHIZ Lo Tl &7z 7 4 ZERT.
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)y RFE—=F L3 2128WCIE, 7Y v FREFE%0.0005°

(#50m), 0.001° (£¥7100m), 0.002° (#200m) D3 % 1
TVER L, Z2RiMIZ~ VT LNWVBA T4 Vi (Lee
etal., 1997) %@ L7z,

4. BB L 7= 7 — & L@y X

SIfER L7z 7 — 4 LA CHEIPHOBAFOT— 5 £ v b
(ZJTOPO30v2 (—#kirFIiE N H AKX AY5AT L T
B HARITHE30F 77 ) v FKIRT— 8 B2MW) 2d 5. Z
NoOT—& ESEWER L 727 — % % Ll L 745 553
~5CTH 5. SRWER L 7T — % THIZE SN0
121%, [ICG - JAMSTECT—% | OF7 — ¥ "% L AFHET
BAGHRETEE D S BB T TOHAEEFZFTH 5 (X
4). HARMHFIZIEZE < OWEREEDSHEE S, HARMERS
BOTREAELHEIRVELEELTBY, SHOT—

This study

YR COREMEE T LVOMBORES 2335 1
IFICEETH S, MahoBEMEDF (2013) THeE S
NTWLBEENE CTH LH, SRIOBEMET— 5 %
HWaZ E2k by, RIS 2k ) &k
LT 5 LR TCELERER TS, E512, BT
(& [EHIPE T — % | Z48H L T\ 5 DT, JTOPO30v2
% [GEBCOT—% | LT 5 L, HADHELNOREL
WIS 2 ICiEl T — 7 Lo TWwWh, MEEEZELD
THEORWTF =% L 50T, HABERREOGHED
WERE % P TR S LT B HARIER R OiE SR H A
G E a2 o TV SRS H AREANER LTV 5 2
Lo+ s ETCOAERTHL. Hl2E, gl
SN & v 9 63 — BT 1A E I & RO Wik 258
Bh, ZOWEAMHEINER LT\ 5 & OERE D 5 (Fr
W, 2011). ZOFRRICHIST % HIE S BIIZ A 2 —
TENTWS (H5).

T/, Al Bonr)y Rr—%xd &2, Ik

JTOPO30v2

—8000 —6000 —4000 —2000 !)

Bathymetry [m]

135°

—8000 —6000 —4000 —2000 !)

Bathymetry [m]

Fig. 3. Color shaded relief map which is created from DEM data of the whole area of this report (left), and color shaded relief map by JTOPO30v2

data of same range (right).

(3. A THo 72 2O DEM 7 — & 1 BAER L 7B 2K () & [ CHIPHO JTOPO30v2 12 & A Bk (X)),
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This study JTOPO30v2
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Fig. 4. Color shaded relief map which is created from DEM data in the eastern margin of the Japan Sea (left), and color shaded relief map by
JTOPO30v2 data of same range (right). Black lines show active faults by Okamura (2013).

M4, HAMEHRIFIZB 2 KWE TH SN DEM 7 — & 0 S1ER L 22BN (FEIX) £ JTOPO30v2 (5R) & okt Btk (2013) THE S
TV 2 M T .
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This study JTOPO30v2
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Fig. 5. Color shaded relief map which is created from DEM data and JTOPO30v2 data. Upper figures show in and around the southern Toyama trough,
low figures show in and around the Toyama Bay. Black arrows are the Kurehayama faults (Takeuchi et al., 2011).

5w hT 7 (ER) @S (FR) 1280 52 AHE TE SN2 DEM 7 — 2 2 55 L BRI #EN (F L™ - £ TF) & ITOPO30v2 (4 L
X - AT Lokl KEDSSILWER (A - fi, 2011).
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Red relief image map and integration of topographic data in and around the Japan Sea

AR 2R L 72 (K6~11). ARG AR, & Bl L CEBRLAMPRKEZ &8 ST, ARt A
FELROBEIZ, BRBELZHEIZHASES 2 L1 FERHIEIZED, KFEHEDOERD MR L 7-HOERK D
L0, SEFEHNIZERS, BRIZEHS , RIFEREL T&5% (M7). F72, KROAAHMKOMILIIAL % K
B LT LMY T - kmETH L (T - MR L CEHT A2 I LT, 213853 (2007)
AR, 2004; T3 - i, 2007). 7k, RIBHEELIE, H 1, R EO/NS KD EM L TRASI NS
EOMIMIZOWTRIE L W) & (Bl - fl, 1999) % 720, fFICHERT AERRERHIIOVTTE, ki
JCICEW L7AET, BT TIIREWEL L), 4T SR W OIS 2 HEETH L LML T 5.
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Fig. 6. Red relief image map which is created from DEM data of the whole area of this report. The color pallet is the color arrangement of ridge valley
value and sloop in this red relief image map. JB: Japan basin; YB: Yamato basin; TB: Tsushima basin; YR: Yamato ridge; SR: Sado ridge; TT: Toyama
trough.

6. R#ETHSNZZDEM 7 — ¥ H SAER L 2R E A IR, 79 —/8L v MEZ ORGSR BT 5 BIRAE L SHmERHCET 2 Reat R,
IB : HARMEA:, YB @ KR4, TB MR, YR : KHIME, SR @ RS, TT: BT 7.
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Fig. 7. Topographical map which was overlapped the red relief image map of Fig. 6 and the semitransparent altitude tints map. JB: Japan basin; YB:
Yamato basin; TB: Tsushima basin; YR: Yamato ridge; SR: Sado ridge; TT: Toyama trough.

7. M6DREIAHE & FEl S -BEH R ERZN IB: AR, YB : KNGS, TB : # B, YR : KA, SR @ (EEMSE, TT: BT 7.
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Fig. 8. Red relief image map which is enlarged the southwest off Hokkaido of Fig. 6. The color pallet is the color arrangement of ridge valley value
and sloop in this red relief image map. Ok: Okushiri Island; OsO: Oshima-Oshima Island; OsK: Oshima-Kojima Island; OB: Shiribeshi trough; OB:

Okushiri basin.

X8, X6z DWW CALHER P2 THLR L 72k BRI, 79 —/3L v MEZ OFREAHKNII BT 2 BIEAE & FHREFHCET At xRy,
Ok : B, 0sO: JERAE, OsK: ER/NG, ST: HENT 7, OB : L.
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Fig. 9. Red relief image map which is enlarged from off Niigata to off Nisih-tsugaru of Fig. 6. The color pallet is the color arrangement of ridge valley

value and sloop in this red relief image map. K: Kyuroku Island; M: Mogami Deep Seachannel; T: Tobi Island; A: Awa Island; S: Sado Island; C:
Chokai-san; MT: Magami Trough; NB: Nishi-tsugaru Basin; TB: Tobishima Basin.

B19. 62DV THIE M ~TEEBEM 2 TR L72AR BRI, 5 T —/SL vy MEZ ORE AR BT 2 BIREE & RHEFHI B 2 Bl 2R
F.OKCAKRKE, MR EREBERY, TRE, AR, SEME, C:Ri#EL, MT:&REN7 7, NB: WEE#HEE TB  REHED.
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Fig. 10. Red relief image map which is enlarged the Kyuroku Island of Fig.6. The color pallet is the color arrangement of ridge valley value and
sloop in this red relief image map. K: Kyuroku Island; M: Mogami Deep Seachannel; NB: Nishi-tsugaru Basin; F: Anticline related to the source fault
of the 1983 Nihon-kai chubu earthquake.

10. H6ICDWTAKRBRB ALK L 72RO, 75 —30 v M3 ZOROIABRICB 2 RRAE L #HEFICET 2BEa 2R3, K AR
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Fig. 11. Red relief image map which is enlarged the Toyama Trough of Fig.6. The color pallet is the color arrangement of ridge valley value and
sloop in this red relief image map. TC: Toyama Seachannel; S: Sado Island; JK: Joetsu Knoll; SB: Sado Basin; MT: Mogami Trough; HS: Hakusan-se.
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