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Abstract

The Hydrographic Department started sea gravity measurements in 1964 as one of the observa-
tions carried out under the Upper Mantle Project. Gravity mesurements by JHD has continued to pub-
lish gravity measurements in the form of free-air gravity anomaly maps around Japan, which are
part of the series of the Basic Map of the Sea. The areas where gravity surveys were made by JHD and
the finished data reductions are shown in Figure 1. The total number of gravity sites amounts to around
84,000, and the individual numbers of sites for each observation cruise are listed in Table 2.

It is hoped to provide all the gravity data in a machine readable form. As the first trial for
producing JHD gravity data file, we adopted a form of sequential file on magnetic tapes. The data for-
mat of the data file is shown in Tablel. Each record is composed of 132 characters. We have tried to
provide informations on each gravity site record in as much detail as possible by using symbolic signs.
Around 427, 000 gravity sites have been stored in the JHD gravity data file (JHDGF-T 80), which in-
cludes gravity data of JHD and other Japanese institutions, with additional gravity data of foreign in-
stitutions supplied by the Japan Oceanographic Data Center. The gravity system of JHDGF is unified
to JGSN-75 or IGSN-71, and the gravity anomalies are based on the Geodetic Reference System 1967.
Although the most desirable form of the data file may be a data base system, the electronic computer
system of JHD does not have sufficient magnetic disk units for such a rather large data base system at
present. The density of gravity sites are shown schematically around Japan in Figure 2 for JHD data
only and in Figure 3 for JHDGF-T 80. Dense data coverage is seen around Japan.

To compute a gravimetric geoid we need block mean gravity anomalies. The least-squares esti-
mation technique has been tested to obtain 10’ X 10’ block mean gravity anomalies, and the gravity data

file produced here has been successfully used for such computations.
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Figure 1 The gravity surveyed arease with cruise identifications. The gravity data for all the

areas are included in the magnetic gravity data file.
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Table 1 JHDGF gravity data file format

Iten No. | Data Type and Character No, of Data Description
Length of Field | Item Beginning
1 I?7 1 MSQ No., 10°x10°, loxie, 30'x30*, 15'x15'
2 18 8 GSQ No., 10°x10°, 5°x59, 1loxle, 30'x30', 10'x10*
(Appendix 1)
3 0.6 16 Latitude (in degreas)
4 F10.6 26 Longitude (in degrees)
5 9.5 36 Gravity value (in Gals) at the observation site
6 9.2 45 Height above mean sea level (positive value) or
water depth {negative value) at the gravity site
7 F7.2 54 Free-air gravity anomaly (in mGals)
8 A8 61 Date of gravity observation, Year:Month:Day
9 Ay 69 Time of gravity observation, Hour:Minute
10 Al 73 Time systems J:JST, U:UTC, S:Ship time
11 Al 7 Gravity system; P:Potzdam, J:JGSN 75, I:IGSN 71
12 Al 75 Air mass correction to the gravity value;
N:not corrected, C:corrected
13 Al 76 Gravity anomaly system: A:1930, B:1967
14 Al 77 Kind of the gravity site; S:Sea surface, L:;land,
UiUnder water, A:Air
15 A 78 Accuracy of the gravity data; A:better than 0.01
mGals, B:0,01 to 0.1, C:0,1 to 1, D:1 to 3, E:
3 to 5, F:5 to 10, Gi:worse than 10
16 Az 79 Coordinate system of the position; TD:Tokyo Datum,
S531SA0-SE3, C0:WGS 72, MO:miscellaneous
17 A2 81 Method of positioning; L:Geodetic survey on land,
Ciloran C, A:Loran A, N:NNSS, AC:Loran A and C,
NC:NNSS and Loran C, G:General method of ship
positioning
18 A 83 Height system; I:Instantaneous sea surface, J:
Japan levelling datum origin, L:Local mean sea
level
19 A3 84 Observer; JHD:Japan Hydrographic Department,
GSI:Geographic survey Institute, ORI:Ocean
Research Institute,Tokyo University, JGS:Japan
Geological Survey
20 A2 87 Gravity meter; TS:TSSG, LA:LaCoste and Romberg,
WR:Worden
21 A6 89 Gravity meter identification
22 A5 95 Name of gravity survey cruise or project
23 A5 100 Name of ship used for the sea surface gravity
survey
24 F6.2 105 Second order correction for TS5G (in mGals)
25 F7.2 11 Eotvés correction for the sea surface gravity
survey
26 A7 118 Filler by blanks or remarks
27 18 125 Record sequence number
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Table 2 Gravity survey cruises by JHD and numbers of observation sites for

" each cruise

Name of Cruise Year Cruigse Ident. Number of Sites
Vicinity of Yamato-Tai 1965 65YT 347
Offing of Tokati and Tohoku 1968 68TK 1370
0ffing of Akita 1968 684K 884
Offing of Niigata 1968 68NI 2014
Offing of Isikari and Rumoi 1970 TOIR 3287
South Offing of Sanriku 1970 TOSN 1389
Offing of Soya and Abasiri 1971 T1SA 1727
Offing of Monbetu 1972 T2M0 447
0ffing of Hukui 1972 T2HU 1877
Offing of Kusiro 1972 T2KU 2405
Offing of Hiyama 1972 T2EI 1519
Offing of Hidaka and Iburi 1972 T2HD 2635
Offing of Hukuoka 1973 T3HK 1664
0ffing of Kagosima 1973 T3KG 4158
Offing of Miyazaki 1973 T3MI 4109
Offing of Koti 1973 73K0 2452
0ffing of Negasaki 1974 74NG 5525
Offing of Tottori 1974 T4TR 1430
Offing of Kagogima 1974 T4KG 3450
Offing of Okinavwa 1975 750K 3595
Offing of Yamaguti 1975 751 2762
0ffing of Simene 1975 7591 2957
0ffing of Boso 1975 75B0 6154
Vicinity of South Io-Sima 1976 161K 1463
0f£fing of Okinawa 1976 T60K 4831
Vicinity of Miyako-Sima 1976 T T6NY 3287
0ffing of Kasima-Nada 1976 T6IK 3215
South Offing of Joban 1977 77J0 6017
North Offing of Joban 1978 7830 6701

Total 83672
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Figure 2 Schematic expression of gravity site distributions based on the number of sites included in each 30X 30

block. This figure is for the gravity sites of JHD observations only.
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Figure 3 Schematic expression of gravity site distributions based on the umber of sites included in each

30"X 30" block. This figure is for the gravity sites of JHDGF -T80,
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Figure 4 Covariance function of gravity anomaly obtained from gravity data around Japan
and GEM-8 global gravity model.
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Figure 5a Number of gravity sites in each 10’ X 10" block, the first line, number
of gravity sites in the area of 10’ X 10/ block and additonal 2.5’ square
ring, the second line, and estimated error (in mGals) of the computed
10’ X 10’ block mean gravity anomaly by the least-squares estimation
methed, the third line.
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Figure 5b 10’ X 10/ block mean gravity anomaly (in mGals) computed by the
simple average, the first line, and that by the Ieést-squares estima-

tion methed, the second line,
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Least Squares Estimation 1z X % dg OHEER, HASHH L KB LTRBY, Figure5a T, JIEARSF—T
DYV, WERENAE KRR, WAKTREOELIB LIS THS. Cp(0) OEND, 10'X10
T ey s OEBER, 57 mGal IKETHHEEMRS 2 LAFRIRDZOT, Ty s MICHUEBEELRVE
i, Hikzorvy 7 oFHEL 0 FEREEEENEFE CEXRAZ 2DV I, M520HETEHE
PHETIHFNRBEVEEZ N5, Figureb5a T, 7wy 7 NIZHIEREELRVESTY, Least Squares
Estimation #12 X ) 7w v 7 EHEEHEE T, 10~20 mGal DFEENELND Z LbRP5.

PEorwy s PHEOHERETIER T, BENEET—ZREEh3RANBEEC >V TERLTE
7z, RERRER VTR, BICEFHLERTIMRTERVEETDY, 22T’ 74 ARBEERS
DHRIERole, BROT— & T, HEBEDOLRIFICDI > T 10~20 mGal DRFEENE Fh B BN+
HEHY, ZORCETIEERR, F—rEERCARTIBAEELRES .

(3) 10/%X10 TRy I FHHEF—9T 741l

KEHIC BT 5ENUMEDO AN ) bEERLOO—2L LT, BERELEBIZEN VA A FORERD
5. BEAVAA FOREIE, MESKEENEF OGRS ETT30EN LS. cokble, BEHRET
— %k, HBEEDT vy s DEBEOHTELD = LBMERTHS. BIE, JHDGF-T 80 2T, HAH
BWEBITD WX Ty sENFHET A VEERPTHS. §l Q) ChFHEE CHETE LY
10X10" 7'nr vy 22OV, RICZDT vy 7 ORRIOEHO 100 X10 7w v 7 FifEE T, (9) Rk
IV, FIEEARYEHECHERZITIZ LRLTYWS, ERENWK 10X T ey y EHET 74 M, UF
4 FOFHH, RUBAEUOBNRERMOBBRILIFAT2FETHS. 1978ELT b LT N, 3 s AK
D B E = L ORENEEBIN R I X 2 BERN T — 213, HXNEEMRE 10~20cm OFECEZTRY
CHEREIRECENV A FERDDZ N, BT -4 77 A VEFOUREORELEETDHS.

5, EAF—9 T 7 A LDF—§ R—2R L
HRENFEEN T~ 7 7 A Vi, NBRR 7 74 4 & LTRSS — 7 RIE ShTwv3, ohk, 20X e
HF4 A2 RBETHZ LD EZONBH, BRAIBVLTH, KEBOBETHER 27 LA OB T+ v 8
BoBEPOOHIRCL T, BNF— ¥ 77 ANVEBRT + X7 WICEESEB LB TERY
JERRAR 7 7 A MITRCTIE, T2 OFE - 8 - BiREETT5 2 2 CRERZ AL, BET 27k
DIVERTTANMELBLONER, F—20EMN - HIREBHICTS 2 LIt L TRSTLLEBN B S
EREBREV R, ZBOF-2PAXBHER, 23T 20HR - BEFSVEEX LRBHEENT
—FTHLTE, ZAB~DMERRERT-F 77 ANV AT A THELEN LS.
ENF— 2 EFETAHEL LT, ROL5BSOREL LIS,
(8) HIHBOEHF—#ERELT, 2OHIROBENEROBRTLFREEE
ZOERE, HSOREERLE LT, EROBE - BE CRY - IR IRET S 5, Biodk, MSQ %7z
123 GSQNo. 25222 LIk o THIREIRET 2 TH 5. BEDIERR 7 7 4 MiZB VT, GSQ No, T
V= BRRERTVB DT, 100X10" OFEIREB/MEALE LT, GSQ No. THUEZHEETIUE, —oRoR®
BAESBITHI R TES,
) BEFTBIE IR Y~ B LTT -y 2 RBRTEE
Thid, EOBRITENC 1 2 MR ORIRMES, TOFHERA L LTF —# Il 5 hDBIEE i3l
H|OBEMEERTIHEC, 0L 5T — 2 ORBERLELE S,
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(e) #BfiFEsL EIBEL KLoTF—2eRBETEHA

ZERBRE OB O RES, BHHREAET s HACRA s S,

() BRERCI-TF—22RETIHE

BHOED L oEBRR, RUFHOBRORMOFELHML, £k, ThEAFA—FIRLET—4D
IBIE - Bl s S,

() BHBBACY - TF—22RETHHE

BHRBOHE, RUFOBROBBROEEIIGCEF—20BERLEERTIORFMAShS.:

B F—2olE BHF—2 Thap, HRT— 2 THIPORID CL T, F—# 2 RETIHE

BT — & LT — % & T, BOTHLZoEEBICHARNSRIEEPHS5. Fic, BEENE
FELTE, BHRELEELLZOBRFEREMD I L HE—0TEELT3HALEL, F— 7 ol iy
BBV LEINELTTF— 2 2 FATHE1H 5.

(&) HHENETHD D, HHEHETHELORE
PloXsaF—sRBARERICL, 2o, F—FOEE - B8 - BIRSESCERLESL T4 7 7 4 1
i, VOB F—FR—RETHEPEEHLEZNRS. HE, RRYCIOF— =2k RAHTHE
D, FIACEARAT 4 A OFBEEEL T, LY 52T Figure3 OFURICE Th3 57— 4 28 HARV IS
W, F—2 =2 LR EMlT5FETHS. KEBPRETIETHER ACOS v 257 4 700 I2BWTI
F—F R—2Y A7 LIiZ COBOL EFRCHBENTRY, HEHARIVE LT, F—F_—2OEHEBRIEL ET
Lizdhudiz 57w, L, COBOL & FORTRAN LoOEAEESTHY, COBOL 0¥ 77 r "7 AHND
FEEBESNIBETE, F—#~<—2RiX FORTRAN iCX-oTHHBICHATESRELTHS. 207
— & =2t S5 EEERE EREL LTERT L EEX TS,

6. b b

PLE, KREWICBII3EHT— %7 7 A VOBRRIESVCTHRAKL., BEDLIRLENT—27 71 LOFN
%ot&%ﬁ&b,:noﬁﬂo%ﬁ%%-y774»@%%@&%%@,%@%movkﬁmvfbé.ﬁ$
BROHTELTY, BEENTF -2 0REIE2RTATDHE Lvb 3 efikvy. ZhidBFXRERNICRITS
BENF— s vy —PREMTHE LR, BENF 587 74 MELTHET 28R, RAENTIRER
—LshTviaved ivr ks, BERDATHEHET AF# b)Y L3R RREOBHMESFL, Fr—
SAERHEE I —RERE R E o TR LV X 5. FRDb D, 10cm ORED S v — ViR, i
RELLE~OEALVEDTERSNBIHRE Ao, Zhitk-T, ETETERTCEREOT— 2 FIBNSLES
7Y, BMREF—20F—2 7 7 A NMMUEEANT -2 0ARRBLRVEERE T 5.

BB, BENF—%7 740 JHDGF-T 80 OIERIC S -, AAREEEE L7y —nbEHT— 7 ORiEE
Blez l, BXY, MEBEERAEFHERE2Z v 70 bR, F—2_—2kET30E2E8 LITHER
FT5.
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Appendix 1
GSQ (Gravity Square Number) DO#RK
RE-BENEOTey 7, BEOEREEL LT, A oHED K ofRicE~f-> CEE & & % &
L, B 10°X10° D7 vy 7 &I, 5°X5°, 1°X1°, 30'X30/, 10’X10’ /T u v 7 HSEILTCTny 2 &
BEMATS. Lo, GSQNo. i3 8 ioBdk L5, —flE TFiost,
il GSQ={193i4i05{3i6]
0 0oe6
193 1 10°X10° 7= v 7 HE, 37 (1~648)
4:5°X5° Fu v 7 EF, 1Hi (1~4)
05:1°%1° 7w v 7 &5, 247 (1~25)
3:30'X30' T vy 7 &E, 1H7 U~4
6:10"%10' 7w v 7 FH, 1Hf (1~9)
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