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A study on Antarctic ice-sheet mass changes using satellite data

0000 » 0000 hoooo 2
NAGASAKI, Eiji *, Fukuda Yoichi, Yamamoto Keikd

!DpoDD0D0O0000,2000000000 00000
!Graduate School of Science, Kyoto Universttg@pace Research Institute, Austrian Academy of Science

00000000000 0oooeYdoooooooeOmMOOOO0OO00O0ODDODOOD0D DODDODOOOODOOODOO
gooboboooobboooobbboooubbuoooobboooUbL bbb bbb bboobo
0000000000000 000000 GRACE (Gravity Recovery and Climate Experiment 0000000000
0000000000000 00O0O0OGRACEDDOOOOODOODOOOCGlacial Isostatic Adjustment (GIAY 0O 0O
00000000000 0000000000O000000O00000000UDO000DUDODOOOD0OUOOOOd
O00000000O0GIAD D00OO0O0O0O0 GRACEDOODUDOOOOODOOOUDODOOODOOOODODODOOOOO

O 0 0O 0O ICESat(Ice Cloud and land Elevation Satellite)] 0 0 O 0 O O GLAS (Geo-science Laser Altimeter Systelm)
0000000000000 000000000000000000000GRACEDDOO ICESatD OO OOOO
0000000000000 00D0DOO00DO0000O00DO0O00 ICESat0 0000 1800000o900n0OoOoonog
OO0OD0OO0O0OGRACEDDOODOOUODOODOUODOUODOODOODOODOODDOOOENviSat (Environmental
Satelite)J 000000000000 (RadarAltimete2 000 0000000000000 OO0OO0ODOOOO RA2
00000000 GLASOOODOO0ODOOD0DDOODODODODOD0O0O0OGRACED DO DDOODOODOOooOoOoog
O0OGRACEDODODDOODDOOD /000000000000 0O0ODDOO0ODICESat D Od0DoOOooOooonog
0000000000000 GRACEDODODODUOOO ICESatl D0 DO0DO00OO0UOO0OENnViISatO DO oooooad
000000000000 0000DO00000DO0000D0O0O000000O 27r0000000DOO0 300000000
gooooooo

0000000000000 00000D0OD 1747484 Gtlyeal OO0 O0OO0ODOO0OOOO0O00OODODOGRACED
Oo0oOo0obOoO0oDOOo0ooOOoOoDOoO00 ICESatb00O0OOOOOODOOOODODODOODOODODOODOODOO
OO0O0O0AmundsenSeaSector 0 000000000 QOCOOOOOOOOOOOOODOOODOOO EnvisatOOOOOd
O0000D00000 GRACED ICESat D000 oOOoOO0oOoOooooooooooooboooooooooooooo
GRACEODODO0O0O0O0O0DODODODODODODODODODODODDODODODNODDNODODODONONONONONONONONONONO0O00O000OEnviSatD O
goooooooboboboooooooobooobobobooobooobDoboboboooobDobOoboboboooboOoo
OOICESatU 000000000000 OOO0O00DOOOO00DOODOOODOODOOOOOOO

O0000:0000,GRACE,ICESat,EnviSafj0000,00000000
Keywords: Satellite geodesy, GRACE, ICESat, EnviSat, Altimeter, Antarctic ice sheet mass change

1/1



Japan Geoscience Union Meeting 2012 ~® ,
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]p

Geoscience
Union

SGD24-02 00:105 00:50 250 09:15-09:30

HEN

GOCED D O0DO00DO00O0OO0DOOoooOooopon _ o
S n, Antarctica, by combining GOCE and

Gravity field determination around Syowa station,
in-situ gravity data

0000 ™ 0000200000t
FUKUDA, Yoichi'*, NOGI, Yoshifum?, MATSUZAKI, Kazuya!

l000000000000,20000000
LGraduate School of Science, Kyoto Universttiational Institute of Polar Research

20090 300 ESAOODODODDO OO GOCE(Gravity field and steady-state Ocean Circulation Explateér)0 O 0 O O
0000000 000o00o0oooooo20kn0d0000Oo00000O0000o00ooO0ooOoooOoOooOg
O000100km(1/200)0000000 ImgalD 00 0001emO0OOOD0O0O0O0OO0ODOOOOO0ODOOOOOOOOO
Jooooooboobobobbobodddooooooooobbbbb0dooooooDoDobobObbOo0o00oooooa
0000 1kmOOOOOoOoooOoOOOOO0U0OO0OU0DO0DO0OO0O0OO0OOO000OO00OOU0OOUOOoOoDODoOoDOooOOOoOoOoOoon
000000000000 0000000000 (JARE: Japanese Antarctic Research Expedition) 00 000000
goboogobuoooboooooobb oo oo b oo b oobbuooobouoa
gooodobooooboooboooobuoooooooooooob oo oo bboobobouooon
GOCEO DO ODOODODODODODOEGM: Earth GravityModél 0 000000000000 DOOOO JAREDOOODDOO
oooooooooo

GOCEU EGMO OO0 O0O OO O O direct solution (DIRY time-wise solution (TIMQ space-wise solution (SPW) 3
00000000 DO00DO00oo0do00oo0DoOoDoDOoODIR, SPWODOODDODOODOODOO GOCEDO
0do00o0o0dooooDoDooooooTMODOODOO0O0OO00000oO00OOo GOCED DO oDoOooooooooon
00000000bOO0O GOoCEOODODOOoDOOooo TIMOOODOODOOO0ODOOO0OO0DOODO EGM20080000
O0000000ooooooTiMOOODO RL(Release) 10 30 300000000000 O0OOO0OOOOOOOO
000000000000 00DO0000O00000000DO0000000DO00DOORL-3000000O0000O0O00O0O
gooooooooboood

oooobo:0b000,00000,00,0000
Keywords: GOCE, Gravity Model, Antarctica, Syowa Station

1/1



Japan Geoscience Union Meeting 2012 2 ) ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“ gon

Geoscience
Union

SGD24-03 00:105 00:50 250 09:30-09:45

Towards improvement of geoid model in Japan by GOCE data: Case study of Shikokt
area
Towards improvement of geoid model in Japan by GOCE data: Case study of Shikokt
area
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The performance of the recently released global geopotential models (GGMs) based on 2, 8 and 12 months of data collected |
the Gravity field and steady-state Ocean Circulation Explorer (GOCE) is evaluated using geoid undulations and free-air gravity
anomalies over Japan. The evaluated GOCE and related GGMs include; direct solution (DIR, release 1, 2 and 3), time-wis
solution (TIM, release 1, 2 and 3), space-wise solution (SPW, release 1 and 2) and Gravity Observation Combination (GOCQO
release 1 and 2). Further evaluations are carried out in each of the four Japanese main islands. The performance of EGM2008 &
GOCE-related GGMs over Japan is generally comparable indicating possible improvement of geoid model in Japan by GOCE
data at the end of the mission. The comparisons over the four main islands reveal that EGM2008 performs better than GOC
and related GGMs in Hokkaido, Honshu and Kyushu. However, GOCE and related GGMs perform better than EGM2008 in
Shikoku. GOCO02S, GOCE-DIR3 and GOCE-TIM3 have the best and similar performance in Shikoku. Given that GOCE-TIM
relies exclusively on GOCE data, it is considered for geoid determination in Shikoku for further assessment. To evaluate the
actual improvement of the geoid model in Shikoku area by GOCE-TIM3, the geoid over Shikoku is determined from EGM2008
and a combination of GOCE-TIM3 with EGM2008 (GOCE-TIM3/EGMZ2008). In both cases the same terrestrial gravity data
sets are used and all the necessary reductions are applied. The Stokes-Helmert scheme in a modified form is adopted for t
computations. The first improvement of geoid model over Japan by GOCE data is evident in Shikoku.
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Postseismic gravity changes of the 2010 Chilean earthquake from GRACE gravimetry
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Determination of earth gravity field from SLR analysis
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Gravity surveys are useful in profiling the underground density structure. We propose a hybrid gravity survey method using
gravimeters and gravity gradiometers to detect submarine ore deposits. This paper describes the development of a submersi
gravity gradiometer for this purpose. As compared to a gravimeter, a gravity gradiometer is sensitive to localized density struc
ture, and hence it is well suited to survey on concentrated source such as ore deposits. The required resolution is estimated to
finer than approximately 10E (=1x18/s?), considering typical dimensions of submarine ore deposits and survey altitude from
the seafloor. To attain the required resolution, we newly developed a gravity gradiometer comprising two vertically-separatec
accelerometers with astatic reference pendulums. Because any common noise to the gravity sensors, such as translation accel
tion and thermal drift, is canceled by taking the differential signal, the gravity gradiometer is preferable as an onboard instrumen
in the underwater vehicle.

The instrument should be installed on a gimbal to reduce rotational motion when the gradiometer is mounted in an underwate
vehicle to survey around the seafloor. We have demonstrated a one-dimensional forced gimbal on which the orientation is pre
cisely controlled to be vertical referred to both a fiber-optic gyroscope and a tiltmeter. Laboratory measurements show that thi
gravity gradiometer attains the required resolution and the forced gimbal reduces expected rotational disturbances to require
level. By combining the gravity gradiometer with a two-dimensional gimbal based on this experiment, detectability of the typical
ore deposit can be obtained.

A sea trial observation is scheduled in Suruga Bay using an AUV in September, 2012. Details of the design, the instrumen
performance, and the trial plan are presented.

Keywords: ore deposit, gravity survey, gravity gradiometer, gimbal, AUV
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