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Re-examination of absolute gravity changes observed in Southeast Alaska

JEU BT U W TR Rk RREL 2 OKH JESR 2 =i 1 2
KAZAMA, Takahito!* ; FUKUDA, Yoichi! ; SATO, Tadahird ; OHTA, Yusak{ ; MIURA, Satosh?

URIOR S BREAWTERY, 2 RS HER - BT R Ze Bt > 2 —
!Graduate School of Science, Kyoto UniverstfOB, Tohoku University

Hi1 - F BN K R A B 35 K GBI OKMELfR 2 g 5 L CTREEMNEHIED 1DTH S, —/5TC. BEAOE
7K« R+ W &V o TEBREEEELIC SRR O T, EHENT — 20 5 HINO Y 7 )L z2Hild 51Cid S S RIS
ELo%f ﬁ%ﬁ%mcc?ﬂﬂﬂ LAHIET 20805 5,

BIAIE, 775 A1 EEHGER Tl 2006-08H: 0D E ZRIC Ao B HIE AR S N, #KIHEIE 5 X TR OIKIF @i 11
9 i K-5.6 micro-GallyeaD $E17x 8 1 D ERR X N7z (Sun et al., 201Q) LA LA 5, 2012-13FIC 5 Nizkfont
HEJ1ffIE Sun et al. (2010 [AlFERR T TR I NS T/ IMEKL D LK 20 micro-GalfifE K E W\ T & Db o 7z (Kazama et
al., 2013) C ORI 2011-12FAFDORERZI S MERELENEZ 5N, BERSN S 1EL LFGHE L7 2013
ﬁ??@ﬁ%ﬁ T MERLEOIREED M L Tz &R E N5, Z 2T Kazamaetal. (2013F13. 25 /) (GRACE)-
HIFRZSH) (GPS)D IR B HLY e ith 8 e 7 — 2 2 ER U, SEEICBINE Nzt &2 b OREKER ) 72 Hi
T RRANIEENT, — /T HEHIKRE WL HOFS52ER L TE5 . REEILMENR T2 Th - Fznlfett
N5,

DLEDEAITII 2 B R A . AR T A A BEEE CRIANE NI Honf 817 — 212D T, Bk « K& - A E)IC
S L2 8 ISR U KIS B 3 K OOKIMTREARIC 1 S B L— F 2 Fifatd %, BRI, K
& WEDRERE T )L AOD1B (Flechtner, 2007k W TAK « L HION 5%, /-E/1#E GRACED T — X %
KETIV (%13 GLDAS: Rodell et al., 2004; G-WATER [3D]: Kazama et al., 201% W\ TRk EFDE 5% HEE 5.
Z O | THEREE BT T — 2 0 SR K IR B 45 K UOKIMRRARIC 1 5 B 125k (2006-136F) Z4lHi L. JE1 5L (Sun
etal., 2010)C#& 5 N7z 2006-08FEDE 1A b & ik %,

F—T— R M E S, 775 A R, KR, K, B, oK

Keywords: absolute gravity, Southeast Alaska, glacial isostatic adjustment, glacier, snow, soil moisture

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SGD21-02 243:303 FFRE:5 H 28 H 11:15-11:30

Measuring the Difference between Two Local Vectors: the Gradient of Earth’s Gravity

Field and the Earth Surface Normal _ _
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Even though concrete support is not yet available, it is widely believed or hoped, that earth quakes, which are generally
accidental events on our Earth surface, could be predicted by analyzing historical signals from kinds of geodetic measurement
Directly or indirectly for such a purpose, many comparative analyses have been carried out for constructing an implicit or
explicit correlation between the temporal variations of selected measurements and the recorded earthquakes. For instance,
[1] the locally co-seismic and post-seismic variations of the Earth’s gravity field for three giant earthquakes (2004, 2010 and
2011) are compared, with a frustrating but just normal conclusion that the observed discrepancies of gravity changes reflect tr
difference in the settings of the studied earthquakes.

On another hand, based on the development of measurement techniques, geodetic measurements are continually reported \
high quality. As an example, ITRF2008 [2] claims a believed origin accuracy at the level of 1 cm over the time-span of 26 year of
SLR observations. Integrating four measurement techniques, ITRF2008 provides an accuracy of 8 mm over more than 20 yeal
With latest technical improvements, it is reasonable to expect even better accuracy in the coming release of ITRF2013 [3].

It seems that a gap between the high quality of geodetic measurements and the relatively less achievement by analyzing the
does exist. Normally an accidental event like an earthquake is a local event which happens at a particular time moment covering
close neighborhood of its epicenter. Geodetic measurements are often suffering from densely sampling the dynamical behavic
on Earth. A typical velocity of plate tectonic movements which varies from 1-10 cm/year is indistinguishable from noise in most
of daily measurement systems, if the time span is set to be seconds, minutes, or even hours; The system reference of geode
observation is often set either as man-made satellites, or as natural space objects like lunar or extragalactic reference. The
references help us constructing a global coordinate system for geodetic observations with great successes. But still, they &
neither convenient nor flexible for densely local observations.

In this paper a new geodetic measurement concept is suggested for local and short time-span observations. Other than goi
to space pursuing a comparable scale than Earth radius, the suggested concept looks into the atomic scale, while a velocity
1-10 cm/year is roughly equivalent to 317-3171 pm/s, which is the same scale for observing atomic structures. In this concept
microscope for nano scale observation, e.g., scanning tunneling microscope [4], is required. The observation arm and the samy
holding arm are separately assembled as that the observation arm is fixed on the ground, and the sample holder is floating in t
air. The sample holder is designed as a long pendulum which keeps pointing to the earth gravity center. The local earth surfac
normal, and the local gradient of the earth gravity field, are two vectors in the system. Within short time span like seconds it
is possible to measure the different temporal variations between them, based on the different earth dynamics of lithosphere ai
earth mass distribution.

Without systematic ambiguities like non-modeled forces in space, signal delay in ionosphere, as well as the tropospher
distortions, the suggested concept physically is promising for a new geodetic measurement.
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VLBI application for Frequency Transfer and Development of GALA-V System (V)
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Improvement of the accuracy in seafloor acoustic ranging by estimating the spatio-tempol
temperature variation
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Noise assessment of the kinematic GNSS analysis for GPS/Acoustic observation by pre
cisely controlled movable table data
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The seafloor geodetic observation techniques are extremely important for understanding of the spatial and temporal heter:
geneity of the interplate coupling. Especially, GPS/Acoustic (hereafter GPS/A) techniques have been developed for practical us
in the past ten years, which allowed offshore measurement just above the expected strong coupling region in the plate boundal
The conventional observation style of the GPS/A is campaign style, which repeatedly observed by the research vessel. Recent
several groups have proposed continuous style GPS/A observation based on the moored buoy system.

The one of key technique of GPS/A observation is high-rate sampling precise/accurate positioning of floating section (e.g
research vessel, moored buoy) based on kinematic GPS analysis. A required precision/accuracy is typically smaller than seve
tens mm in the horizontal components even though it depend on the required precision by user. On the other hand, true positic
of such moving body is generally unknown.

Based on these backgrounds, we developed the precisely controlled movable table for the assessment of the precision/accur
of the kinematic GPS (GNSS) analysis. The developed precise movable table consists of uniaxial small electric actuator devic
and its control unit. The maximum movable stroke of the actuator is 200mm, and the resolution of moving step is 0.1mm/pulse
We implemented a several moving pattern to the developed table. One of the moving patterns is modeled upon the research ve
sel. We used the velocity data obtained by 10Hz GPS Doppler measurement in the actual research vessel. We applied high-pz
filtering after the integration of velocity data to the displacement. Obtained displacement strongly reflects the ship rolls and/ol
pitches, so we used this data as true value of the moving body. Based on the developed movable table, we tested the precision
the kinematic GPS analysis. We used the dual-frequency GNSS (GPS and GLONASS) receiver with 10Hz sampling for the tes
For the test, we compared with real-time kinematic PPP time series and known movable table motion. As a preliminary result
obtained 10Hz time series by real-time kinematic PPP time series shows the good agreement with known movable table motic
during the short period of time<several hundred seconds). In contrast, the large discrepancy clearly appeared between both
time series in the long period of time. It caused by the high noise level of kinematic PPP time series in the low frequency band
These experiments should be important for understanding of the noise property of the kinematic GNSS analysis for the movin
body.

F—T—F: FRYT 1 v 7 GNSS KHA
Keywords: kinematic GNSS, moving body
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The effect of snowfall on the solution of GEONET (2)
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RICBWTHIDBEZ EREHE N D - 7o AT ORI RIS DOV T EMET 21TV, BEROKRT—2 L, MNEORERY]
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Development of a new precise positioning technique using multi-GNSS signals
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(v s bkR—LX—=  http://www.gsi.go.jp/eiseisokuchi/gnssain.html)
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