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Improvement of method that makes Japanese old and dense gravity data consistent

with Japan gravity standardization net 2016
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[E TP, REICE L Efle EEER RIS 5700, BOBENMEDT — X %
AT, et B E A0 30 R M OVFH RS B 77 E s 200 /R CHERK S 415 T B AHE /) ke
8 2016 (JGSN2016) | #HEEEL7-. JGSN2016 OAEREIE, #ahHlE T 10 1« Gal, FH%S
HIETH 20w Gal & RAES HALTWD. ZAUTMA T, [E s e 22 2E o &E 5y
iz U, KYERIEICIEM L EAE A E AT O 729012 1967~1993 ARITKUE RS2
SHAEICBWTHMEAMEL TR L TE -, ZOMETE LN BALE L ERT 55
14,000 sUCI K SPE R E )7 — 2 ITFH SR ORER Y, BUEbEJOREREL L TAL
EHENTWA. LAL 14,000 s CENT—H1E JGSNT5 IZESSENETHH Z L
5, BED JGSN2016 1ZHES S HIE & 13467 L b HIER A O T L7ev. [E - His
BESABHT % JGSNT5 & JGSN2016 O i D Tepf i35 K THe 100 1 Gal 12T 5.

BE %R DB /2 m T —21%, 4 GNSS 2 AW EEmRENFmEL L, HES
NEZEIHEST, BSORERE L TOVAA R ETNEREET T XL LTS
SICHEBEWENE L TS, U4 A R BT VOREE - FHEMEZ M BT 5720120, FEED
B W OFE 7e EE )T — 2 SARRIR Th 503, 2EZ 8T 2 ENEE J - 2AT
VY, SEAIT JGSN2016 [ZHERL L 7= P 77 — % Z2 I C 5 2 L 1E, AR - RiFERR Y
V= AEEBETDHEIEFICRETHD.

Tl Zons o EOfR A B & LT, JGSNT75 H E%E JGSN2016 &= JHEICHEE
B DD TIEORI 2D T 5. MEEE T JGSN75 B /)il & JGSN2016 H ED %%
MR AN LR D E SO L TFAE), HMEICLDEBEOHAS & R OEERICREICIFE
LTCWEeT AT LA Ty MG THIET 2 2 & TK 40 1 Gal DFEEOZEHZ AlRg & &
LHEEGTFIEIZOWTHE L., ZRETITNERD ETEB &2 BB~ AT L0
HEANEAEMEE L TH KM E L TT_RTORESICBWC—El (77 —ad) %
R L7, HIRIC X2 B\ IhE AR O ZZ M AN ER ST,

A 13 2 3T T2 [ R A3 E i L7z 10mDEM 5 — & &4 4~ % B/ A 1E 7 1
I LEREL, FNERWTEESO T —F—ARZ23HET 5 2 L TRV BEOEN
W2 M L=, E-MENEORREZ BB L-HER ETEEEOH ST —# Fbo
FEERWZV AT A4 7y hOHERBRICONTHHET 5.
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[abstract]

Geospatial Information Authority of Japan (GSI) have established a new gravity
standardization network of Japan, named the Japan Gravity Standardization Net. 2016
(JGSN2016) that is constituted of about 30 absolute measure stations and 200 relative
measure station, from the latest land gravity measurements covering the whole country.
The accuracy of JGSN2016 is evaluated around 10 micro Gal for absolute measurement and
20 micro Gal for relative measurement in standard deviation. GSI also had conducted relative
gravity measurements at benchmarks and some of triangular control points from 1967
to 1993 in order to obtain dense spatial distribution of surface gravity and also utilize
them for orthometric height correction of levelling survey. The data obtained by the
measurements comes to 14,000 in total, refers JGSN75 and has been utilized for
calibration of measurement devices etc. as nationally authorized gravity standard. But
these dense gravity data are not consistent with recent measurements referring
JGSN2016 and the difference sometimes exceeds range of the measurement error. The
maximum difference between JGSN75 and JGSN2016 at the gravity station of GSI is
over some 100 micro Gal.

GNSS-derived orthometric height determination has been recently developed. As a
result, the importance of land gravity data densely covering the whole country has been
gradually increasing because the data has been increasingly utilized as fundamental
data for modeling of geoid, a reference surface for orthometric height. The latest, Highly-
reliable land gravity data covering the country are essential for improving accuracy and
reliability of geoid model. However, it is almost impossible to obtain new data referring
JGSN2016 with in short period by newly conducting time- and cost-consuming land
gravity measurement for the whole country.

To resolve these problems, we have developed a method that makes Japanese old and
dense gravity data consistent with JGSN2016. We reported a solution for that problem
in JpGU2016. In the method, we estimated uplift/subsidence displacement of
observation station due to crustal deformation, mass redistribution caused by
earthquake event and system offset that has existed since establishment of each gravity
reference individually. Consequently, we achieve to convert old gravity data to new

gravity data in about 40 micro Gal precision. In the method, however, vertical gravity



gradient value which is used for convert uplift/subsidence displacement of station to
gravity change is assumed that all station have same vertical gravity gradient (Bouguer)
value. Therefore spatial variation of vertical gravity gradient is abbreviated.

We newly developed gravity terrain correction program that use 10m mesh DEM data
provided by GSI. And we calculated vertical gravity gradient of each station for more
precise estimation. In addition, we will present method for calculating displacement of
station that takes into account fault geometry and estimation for system offset using
data assimilation.

By this research, gravity change that are caused by crustal deformation is estimated.
And relation of old and new gravity data is revealed. Thus old and dense gravity data
recover accuracy. Consequently, basic data for developing more precise geoid are

provided.
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