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Long-baseline laser strainmeter in Kamloka

EAR B oy BN AT R 2 il B 3 KK IR 3 SFH B — 4
TAKAMORI, Akiterul* ; ARAYA, Aklto1 : MORII, Watar? : UCHIYAMA, Takash? ;: OHASHI, Masataké : TELADA,
Souichit

VREUR A IR, 2 BRSBTS, 3 SRGUR AT RIS, 4 PESERANR ST I ZE T
'Earthquake Research Institute, University of TokyDjsaster Prevention Research Institute, Kyoto Universitystitute for
Cosmic Ray Research, University of Toky®ational Institute for Advanced Industrial Science and Technology

BUE, W REFHME A 2O E LT, L—Y TN X2 E IR SCEDORIRR 72 Hi5d TKAGRA Gl | A
HOENTWVD, FELEZZFO—ERE LT, IERERETHOMISA LT k> IV L5 kmOIEBREEZFOL —Y—07
A DOEFRICH DA TVS (FEX), TORKOERRL —F—0 3 HHIERNYIOER D HATH D, 52T U A
BEVSADBNNKE LS, BHERPEL TR LICE> T, RO 100 M7 5 ADRKE L O & 0T AREER 10504
FElE EFRC EMNARETH D, TS K> T WEIEFHIC X % O AOSBROHERNERIREN O K O FEM A BHI A Al HE
Wik DEHEEI NS,

U Rt DOIATLGHINERD 100 m7 5 Z04E LAk, T 7 RZOWIGRZFIH L zikEZEt L ——%2EZTD
UL UTIERIR A 7 VY VT TH S (BX), LA LaMNs, BEOBEDNIEALIZC L& > T, HEETOD
A ARG UCTHEANERII X ONEERE D LD, AFEKLTIE, FIFETHOEEBE O & BRI DOV THE
I %,

FT— R L= O, i
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HL—YHEET — 2T DT b DY T M = 7 DRAFE £ D 2
Development of software for precise LLR data analysis, Part 2

R sulh ) KRB Rad 2 B S (BT Sk
NAGASAWA, Ryosuké* ; OTSUBO, ToshimicHi ; SEKIDO, Mamord ; HANADA, Hideo®

VBB IR ERRE, 2 —RER, B I HOEEITFM, ¢ N R0CH RISE H S ERE MG =
LGraduate University for Advanced Studiésiitotsubashi University?National Institute of Information and Communications
TechnologyRISE Project Office, National Astronomical Observatory

HOHEER 5 K CREGES), &5 CICHMyEROPER N E LT, AL —YlllET— X FETO7z8HDY 7 b
v 7 DFEZITER> TV 5.

HIEDOWIARRE L LT, BHOMET IV EHAEDE A L—HIBEERE TV 2R Lz, BT IVORKREZEIC
3 H OREES I X RN 213 U, HiEREE, HBRE A ORI, T2 —YYEOERREIT & UM%, KRR
AE, MR ERER UK. AOHERIEX NASA ¥ = v MEERFZTINC X % H 35 & DE43Q Z Dt R fEY £
7 )UIX IERS Conventions (2010 ¥l L 72 & D& H LTV 5. HEBOFIAH L EIRY, SEREOZHEITIZ T
ity 7 5 =7 c5++ (REHEA, AFElHE, 2011)0OEY 2 —)LZHVi.

BIHIfEIC 1 Apache Point, Grasse, Matera, McDondldd D O#EHIfFE TH(S & 117z normal point7—X D 5 5, 19964
6 M5 20134E 7 HE TD 3577R AV bR LTz, COBIEZET IICKXZFIEMEIR LT 5, EAEDF
PIEIEH) 5.7 cm BEHE(R A 4.8 cmTh o 2.

AFEXTIE, FIHNCITSTETIVEET =R EDHIRIC DWW T O, L5 CICEHEDY T b o 7 BFIRIIC DOV
THET 5.

F—U—F: AL—YRIEE, Y 7 b 27, HuEE
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Scale parameters of the Earth sensitive to the optical response of spherical SLR targets

RPE #8258 1 ; K32 $h- 2 ; Sherwood Robert A; Appleby Graham M ; Neubert Reinhatt
OTSUBO, ToshimicHi* ; MATSUO, Koji2 ; SHERWOOD, Robert%; APPLEBY, Graham rfi; NEUBERT, Reinhart

L —§8 K22, 2 SUEBRE, *NERC SGF Herstmonceux, UKGFZ Potsdam, Germany
IHitotsubashi University?Kyoto University,>NERC SGF Herstmonceux, UKGFZ Potsdam, Germany

kHz L—YMIEER 72 EDOMERIC K D, 5T SLR (R L—Y ) 1< X5 b5 - #EMOMEEREIEI ) A—
FMIVDIITEL TW5. TORENT, BRED SLREEDO A EZ XICRNT 23050, ERELEYT 2 RAKDERIC K >
TW3. HLEW - LAGEOS: ETALON I DWW TIE 9 Tl Otsubo and Appleby (JGR, 2003DWIZEhH % H, AHIZET
13X ©/NE 7% STARLETTE: STELLA « LARESICHEM LTz, #EOYE#IE % Herstmonceuys « Potsdamm D57 — %
THTIEDDRE DM 21T 14558, STARLETTE STELLA # 2 OO IFEEMEEIX 3 mm/NE 3 &= & AV
Ufz. KT, HUEREHEREERICH L TIE, 0.5pph E/1/3T A—%Z GM IR LTI 1.7 ppbDieEx 52 58 TH 5.

EHICH=% SLREBIITIEDZE(LIX, TNEDRT —)IRTG A—RICRREE 52 BN H 5. MHEMCA S

T OEMWB L, MHEDZAL IV ITWEBAICTN, ZLTCEOMIEMEIINELSE31ETTHE. nNe2EETTICH
MizEf75 &, KR GMICH L TEETELRDWLIVDAL VT "B 5.

F—T— R i, f R L— Y, MR E AR
Keywords: space geodesy, satellite laser ranging, terrestrial reference frame
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VLBI JEEEEEADISH & GALA-V > X7 LOBHFE (1)
VLBI application for Frequency Transfer and Development of GALA-V System (lII)

B i s fmiE —2 b B SSRL EHINRSE L SR BRI BRI HE L R — b—<X L, Hi)ll BE—1; /L 48
CING

SEKIDO, Mamord* ; TAKEFUJI, Kazuhird ; UIIHARA, Hideki' ; MIYAUCHI, Yuka' ; TSUTSUMI, Masanoti ; HASEGAWA,
Shingd ; HOBIGER, Thomak; ICHIKAWA, Ryuichi! ; KOYAMA, Yasuhiro?

UIEHOBEIIOENE BTN 2 —  REETENISEE, 2 (SHOE SN ERRSE =
INational Institute of Information and Communications Technology, Space-Time Standards Labdtasional Institute of
Information and Communications Technology, International Relations Office

NICT (&, JEFREE B DO—D> & LTV L B 1 Z{lio 7 JEIR A OBFR 2D T %, ZTOEELREHET
B B E R/ ML OV L B | faid. KRl VLBl SO EBFEHEL k& U TR ETHRENTITHENTY
% VGOS(VLBI2010 Global Observing SystertifRICER 7 HEML L 72 [RH7 D VLBl A7 L (Gala-V) & U CHFEZ#ESD
TW3, TOYAT LIEEBREED A2 HIE LTWBH, &5 A ARMIBHE [FEEICARETH B,

KRBT > T F DIEAHIR T + — FHIF]

BETERPTTOHENTNS VGOSY AT LTlE. 2-14GHzD LI D121 C— LA DJEWT « — R
LTEBO, UKL LTIZY T T +— I A NSRRI R ERA L TV 5, ThUd 347 Z—T1HB IRV
WO RE R DT 4 — R —RICE—LADNLNWTDTH D, TOODHERDIEEHT + — Rid. BMEOHRYT
L7 VT FANDEEDPNEETH > Tz BAREBIEE T L VRO 34m T T FITHE# AT REA# LWIAH Y « — R
ZMERMFELTED ., 6.4-15GHZBRIAIHER 7 « — REAESRZ 2013FKIC 34m 7 >/ 7 HIcfE#k L. 6.7GHz,12.2GHz
DRAZR ) — ) A= DIERFBINC K LTz,

[(Ca BRI —X ALY MY T T

NICT DFA%d % Gala-VI AT LTk, 2-14GHzOF N 5. 1 GH z gD 4 DDy R ol Ry & %5
JEPERIBR CHS 9 %, T AUS & O AEM: (Ambiguity) D75 WIEIEMEREE 2 B, /ERK D 1 M7k R O
WA[REEL 75 %, Gala-Vy AT L TRIERD T F 0 J I EZE G Uz T, @diy > 7' 5 & fli> TRERZE R LIC
T=RERETZEA LT N T IRMEN, TIRIVT ¢ )V R TRIED B RETE 2 BS 9% 5 2 ik BRI B L
TWb, ZALZ YTV T HADBHTT U, VAT LISHE M « I X R HDEIRE - HlikcE %,

UL g5 55 el D B 7]

VGOS Y A7 LT, 2-14GHzDJLAHEDE 52N E R U T rkEEOBEAEZ GG % TERICEWBINTIEOES
BT BT, RO ZE UTANHRIER S & EEEEIC X 2 IFEMRIED AL E 2 H#EE La 5. BEEBIEZ @ikl
JEWTROZH LWL 7 by 2 7 IR L TR %,

F—U— N BRIARER TR, VGOS, JH L
Keywords: VLBI, VGOS, Frequency Comparison
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£t VLBl BHAERR DR ~7 T F O5epk & allih » fiFE~
Ishioka VLBI Observing Facility - Telescope Completion and Setting up the System -

SRJ T A A T RE RER I SRt AL G
KURIHARA, Shinobu* ; FUKUZAKI, Yoshihiro! ; KURODA, Jiro' ; KAWABATA, Ryoji ! ; WAKASUGI, Takahird

U IE A A R
LGSl of Japan

E - HEEGE . FEEE VLB ¥ (IVS) HWHEET 2 XX VLBI B> 27 L (VGOS) IZHRHE L72#T L VLBI BE
D D T E Tz, 20144 3 A F TR ANTHIC 13.2mDE§Z D VLBl 7> T FH 5k L. BloEH I
FCT TS T—ZEIGEEE TITXRTOY AT LOER « FRIEEI D BN TS, HETIE, 58K L7z VLBI
BUIER & A EEDOHEPIRIUC DOV THE T %,

F—7T— R EEE VLBl $52, XA VLBl Bl A7 L
Keywords: IVS, VGOS
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< )UF GNSSIC X % ke BRI B D Bl 3 — fn S i O F2HIC [a) 13 T —
Development of a new precise posmonlng technlque using multi-GNSS signals

R R AR L oA ok Y it DI AER L BB L Rk B L M R L e s I B
ik

FURUYA, Tomoaki* ; SAKAI, Kazuki! ; MANDOKORO, Motomu ; TSUJI, Hiromicht ; YAMAGUCHI, Kazunori! ; MIYA-
GAWA, Kohei' ; YAHAGI, Toshihiro® ; HATANAKA Yuki ' ; MUNEKANE, Hiroshi' ; KAWAMOTO, Satoshit

U E - mgm A A
LGSl of Japan

TG Clk, PR 234EE R D B IZGESRAERMRE T oY 2 7 b TEEaE T EHO = OB OfE RN
VAT L (RIVF GNSS 1T K 2 EkE RN HEAfOBFE ) (CFRK 23~264F%) & LT, TN T GPSHIENKN#ETH -
TEeIVESZZ S, E T EEIC AR SN ORI REED 2D, KED GPSEIZ U, HADHEKE#HE, 1
27D GLONASS, EU @ Galileo & W -5 7z ZEDO#EERIN S AT LOT— X AR T % < )UF GNSSE RS H
PNFT O BEFE K G LIS [T Teiat 2 D TV B,

R 254E . ZEEORHEEREREOBEEICGER U THRET 22 EMN—R T 27317 7 A (ISB) IZDWTH
BOZEHE - BIISE CRGEEFRGE L., B 282 /M TONMHARIS AT GEENT) OFEBUI MY T ISB DAHIE
TR Uz, Mt OFEE. GPS-GLONASSE TIKIRER T VT T HOBNEMFDOENT ISBHAE L ZF L. GPS-
HERTEE R, GPS-Galiledf] TIXZE L TWA T EDHIH LTz, Fiz, HuGERZETHEEINA—T 2V —ZX Dl
£V 7 b7 =7 CH% RTKLIB v2.4.2(Takasu, 2013 X— A, Galileo*® 3 JEE it aRE/RIE MY 7 v 2 7
(GSILIB) ZRiFE LTz,

o, ERHEEZ BT~ )IVF GNSSOBHIMN A RERZERZFH L T, HA2E 8HIK (H/hMi. D<IE, Bk, K
. R KB, HF. THE) I8V T GNSSEHE OB ZTTV. ZNSENMEHA G DY TTE 24 HHRIC
DWT. GPSIESDOATHIREZT 555G, HXIEHRE « GLONASSZINZ TEZ I 256, EEOEHEOZE/KE T
WTHIEZ T 25808 GEICB O T ZFE L., < IVF GNSSORN LR Z 3T U7z, Frc R HIXIC BT,
BN D UNEROREFT TEIIZ I L, #mEBic B % <)V F GNSSD A HEM: 2 31l L 7z,

tc:lb Tyl FOEMECHIzo T, INTEREEESZRME L, KEPBFRBEREDT RNNA A ZFT05, £

. PR 254E . ISB O IETEORFE « EHC H 7z > T HVIERI S - BT, GSILIB ORFICH
7":9 TR =ZFAR=Z « V7 b7 HREE, AlBRENC H 72 > TEIHR S SR aH E GO TEEREIC KD
i L7z,

(Fay 7 bR—LX—= © http://www.gsi.go.jp/eiseisokuchi/gnssain.html)

F—7— F: GNSS, &, ISB
Keywords: GNSS, Geodetic survey, ISB
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GEONETHIN D ME & FIH EOMERICDONT.
Notes on the quality of GEONET coordinate solutions

SREER ETRR T s R AR T SRl R
IMAKIIRE, Tetsuro'* ; KAGAWA, Akira' ; HATANAKA, Yuki ! ; MUNEKANE, Hiroshi'

[ - PR
LGSl of Japan

[ T HUERREAE A LN LTV % GEONETDRINfRIZ, HyRAE>T 7 b =7 ADWRIC L > THANGT—2 L L
TILKIEHENTEB O, FIHEIE GNSSERISCELR RN 2175 T &7x <. WM ZFIH U THGRZES) - 77 =7 X5
DFEMRZITOTLEAREL K> T W5, LA LAN S, GEONETORINARICIZ, 77 ¥ T FED R Az v Bl BB D
Zib, [RELLOF B Y. GPS (GNSS HINICH AR /A X« INA 7 A%, B - fRHT O CREICET 5%
MRATZIEEND B8, ZOFHICHTz-> T, TISICHEETIZREND D, EHETIE. ThHD /A X -3 A
7 A DRI RS RIS OV THE ARSI % & & &I, FEHERIC X % R AR 350 2 [N RO SE O
HRHIEIC DV THENT %,

F—17— R: GEONET, GNSSHlIfii, 77— & &
Keywords: GEONET, GNSS positioning, Data quality
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KFERERT— 2 T2 GNSST ¥ T F ANDEEIC K 5 RN . .
Positioning error estimation due to snow accumulation on GNSS antenna using winte
experimental data

1S A NN R 5t 3 R LN - i
YOSHIHARA, Takayuki* ; MOTOYOSHI, Hiroki ; SATO, Takeshi ; YAMAGUCHI, Sator? ; SAITO, Susumt

VIS AT BOE NEFHUERIZET, 2 M ATBAE NG R AR e
IElectronic Navigation Research Institut&ational Research Institute for Earth Science and Disaster Prevention

GPSH EHREMIEY AT L (GNSS ZRHWIEEHIMNICBWN T, GNSST VT FIcNELESE (BE) Ick-> Tl
NfRICERAEDNE TS C LR BIEMEN, HISNTW5S [1], TOFEIT T F\DESDIREE L f# 2 A E T 4
e EeZBTZEDOEEZSNDED, TEWTIEIZEETH S, AWK TIE. TDXI7E GNSST VT F\DEED
BT OWT, GNSSZET—RICBI 22 EMEILT., SHoBEZ ERMNCHE L., 725 TN A MEPERAZ DR
A A HEZR B 7 — 2 2 HUS§ 2 & F 2 I U Tz, AN TBGE NS SRR AR 2E T 25 oKBE SEtoEt >
Z—BIGNT, K[SREE (KU, &OR. R, EmEE, ks, BEFES) HHH somiin/ziisiic GPST > 7
FRBE L. 7 VT F\OEZORT2EEKEA X 5T 10 7MFICH LT 20114 201244 Z= N UF 20124,/ 2013
EAZED 2 A LTz, D GNSSZE T — X \DFEEOFH /774 & LT, GNSST V7 i1 LIz E D NItk
I ZET—ROEE 2RI LT [2l, T OFE, 20114 20124EKFHERT— 2 H 5 7 7 F FIT 40cmisE
DEIETHRELESHE FUIEBIC, ZEME (CINO) M dBZEd 2 & & &ic, Wk D X7 TR
DOEFH SEFIC KD GPSH RTINS AcmIEEDIEHOEIENEC T Wz EWHLN E o Tz, BETIE, Thb
KT — R 2FIC LTBEHORE LN EZOBGRERT & &I, GPSHEBOILEHOELE & # 2 A E OB R 5 &
NZYVIaL—yaVICXBMEHERERT TETH D, Tz, 20124F 7 2013FERFITIIE T OWERTINT % R
ELTT VT U R—LICB/KBRZEAG LD, COMGHERICDOVWTERNT %,
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NI B B GPSEUEELIIAN DR 5 O K 5 HZZE i o) D5 2
Perlodlc displacement on continuous GPS observation in coastal area due to long ter

sea level elevation

Kifi —75 1
OICHI, Kazuyoshi*

Uig R TE RS
'Hydrographic and Oceanographic Department, Japan Coast Guard

YT IR Tl 199940 SRR H O T ATE BRI AT IC 3@ L T\ % GPSHEE st CHRZZ B L BT 2 ke 52
ML THD, FEARTFEUESICHKE Uiz GPSHEE i & DO RFARAHTIC X O HIEREE L2 JE & U 7 W3 NE TR e 2 5206 L
TWVBD, WL OLDOBNBICBO TS RICEZ RERLZIHNROENS, —H. TOHICBWTIdiE LRZT
RGBT ORE U =Bl Mg 2 s O B 2325 L T 0, BT — 2 NHAREYET— X222 Z—Ic B0 TR
INTWB, TO GPSIRNTHEROZEFK TN U, BpT O mEIc X > TE SN ziEm s o i 5 BRI S
ZHh U CHIBIRI 2 SR D . I B B RIEZED GPSEIEIC T 2 B O Z A =D TN EZRET 5,

20024ELAR%, WEPEISHREE T3 BiHEK O GPSEIERIC DWW T 30RO BIHIE & 1IGS R#& %4/ L C Bernese
IZ K% FE/KEEBIIFT O GPSR & OISR 217\, HUDEREERIC I % 24 BEPEE O R EALE A #ki I ke, [A]
WHERIC 350F 2 MRS B 2 Bt LSS D7 O O EBEEIE L TEB L TW3, LM LEND., GPSOMHHESICIZE T
&ﬁﬂﬁﬁuﬂ®m\ﬁain1kb\%mﬁﬁk%%uomfu%kﬁm®¢%§ﬁﬁﬁ%ﬁﬁéo:@E@@ﬁ%

RE X NI EHBEED 4 FHFTOEFREMESOMBEF L AHNTH D, BXZEOFYTHRIN HF T RER2E
#H%aﬂﬁ%ﬁbﬁbfw%ﬁ¥#“ﬁ

L@anigl&Lf%ﬂ%&f%@fkb%KQM%ﬁ W TH 2 12D FEOHKOBENT K 5 Kah Kk
TVETHTES, YZBE O GPSIC X 2 N ALE I H I TH 2 728, O THR ) TH % HEHB X TEH
IO O BFEEH T E DD, EFHE EOERPOBINC OV TIEHRICEEBENTOERY,, Fi, TR
FTNC B 2w EBENIC X % & ERHOZTE T cmBEEOIRIEZ K-> TH D I BT % EREHOUE/KETEO
ZEIREVEHHENS,

GPSIC & % H5RZA B D B E R ZBR ZHLO R 728, MmO S WEZFICEH U T Zid#a Tz,
fEfrid, FEKER. ZEER. EER. /USRI 4 &0 GPSIHICIST % 20024 LU D HEEFERNIE DR %
FE Lz, D55, ZFER., MEERE. /CCERIZBEATICIRER SN TV A T2, RNEICIT 2 i m2 s L
OB EE RD Tz, FERKEBBIT OV TR EICHRTH S8, FEMNICHRE S NIRRT OMBREATNC BT %
M A S & ORI S R T2,

F—T—F: GPS,liyBIA, MRZE T, g2 Eh, 4225

Keywords: GPS, tidal observation, crustal deformation, sea level change, annual oscillation

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SGD21-10 215413 FFRd:4 A 28 H 11:30-11:45

50HzY > 7Y 7 D GNSSEHNC X > THUS X N7z HEERENC OV T
Seismic waves detected by 50Hz sampled GNSS observatlons

e L T = 1 2 AR R 3
KATO, Teruyuki'* : MIURA, Satosh? ; IKUTA, Ryoya®

VOO AR ISR, 2 SRR AR ARG ISR, 3 b K2 H 2ok
LEarthg. Res. Inst., the University of TokydGrad. Sch. Sci., Tohoku Universiif-aculty of Science, Shizuoka University

FSEEE D GNSSEIZ1TS T & THIUENBIZ RS Uz 0 7 T h S HEORIE AR T EZH LM T D Tb N3
J: 217z -7z (e.g., Larson et al., 2003; Mlyazaki et al., 200¥okota et al., 2009; Ohta et al., 2012 GEONET T#& ki

OIS T IHZ Y > 7Y /7@7—%@2 INBZEIIRD, SHTDOK S IREHEY > ) ¥ T OB E
k95 }:fJ‘ﬁ;H ENG. IHZEETREZNEEMEICIZRS R0V, E5IC5Hz 10HzE, KO ESHEOY VY
VI RITo TR, GNSSZEREDRHEIC X 2 ZMDIRELNHICTNNET 2 EAHISN TS (e.g. Ebinuma and
Kato, 2012. TN 5D EITFERE L DODOBNZTIT I L ENH 5.

BLiE, @HEY 7)) 2T nRER O GNSSZEHZ FIW T 50HZ TOBIIZIHMEL CE . TNETIC, #l
HSOE B TRAE LTe KRERMBICIHE S T— 22 HEEIG L TCERED, TORTHEIHEEZ SNLIEEIERZIZ T LM
TERDTHNT %, GNSSZEHKIX Trimble 14! Net R8HIZEHE 3BH V2. ThE 3HDSE 15% 20114 10
JHICERARAREPNTRE L, 580 D 2513 20124 3 AND, 2011 R LT A ErE B O RETEFOTE R AR - 18
BRI RIS N ORA BRI R E Uz, B 50Hz D7 — & 7% 2 JARFEOF £ — 2 AE ) FRIC K> THRELDD
B 5, 0MBOBINILIMEL TW5. 3 s TOBLAIBAMG LR IIR LSO 18 B IR I D #5556 TRl 5 9500 L OHIEE
WA LTz BRI Wb E 1l BEE N O HEE TR FEBR O MBI OV TIIIIRED S ZEBICHR LIV —2 2N L T%
BHATVICERED T A 2 LT 50HZY > ') V75— LTz, FRZOBRE T TENC X b 77— 2 2251
MWoRoa—Rg 55k o, TNETICBIADOERE 5 WU EOMBIC XS T —2ZBST 5 &N TER. C
NS OHEFIZROFEZ RTNetY 7 b U = 7l &> Tﬁ@*ﬁb“(b\

CNHOMET—205H, 201349 F 20 H 2 2557 (IST) tﬁk%ﬂ%w%_b THRAELME GBI : Jb& 37.1
FE, BEE 140.77 ; M5.9; EEH) 20km; WINEXEYTICK D) ROBEIEHRZ 2 LI Lz, TORORKERE
BOWbENTEESMTH > 2. WHEKIL IGS Rk V-, %ﬂ()ﬁb\%%@ 106kMDIFIZFGICNiE LTV iz KEIH, M
U 308km g PHIC NI L TV e B SE 2 Z N NEUES & UC, BIROIEIFE FICHiE U Tz s B Ei o fEr
ZlezEH Uiz, KEH— R ORLRIC IO T 3 B AR IR ORE) & & 2 SN D EEN M S Nz, iR
INE W ERR K2 ME ORISR D ST MR E 2/ E, E NI A TIEH S0, KFED 2 B TR R HREI
2ENTVS.

NG BSOS B, @i N O KAEHRIZNAARORE FICT T FHARE SN TED, FKZETIEL DT
HWEFIHELONZENBICT > T FHARE SN TV, TFEICRESNZEEI TR EORE E 2B RVDOD,
VIOIREN D E: ERFHINCHRET LTz EEZ TS, & 51213 GNSSZEHRE 2258 U T 4RIE « NiARREO#IE T
FICOWTEREIZED TV BENH B.

F—7— F: GNSS,@#EY > 7Y 7, GPS, GPSHE#, 50Hz
Keywords: GNSS, high-frequency sampling, GPS, GPS seismology, 50Hz
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FARRT 1y 7 PPPT—ZIC K 2 AR L DA _ _ L
Detection of eruption column by using the kinematic precise point positioning

OKHE BEESR Y5 H BN 2 KR BN 5 T R
OHTA, Yusaku* ; IGUCHI, Masatd ; UEKI, Sadatd ; DEMACHI, Tomotsugu

VAR AR EBH A RIS « NPT > 2 —, 2 SRR SERZE i
'RCPEVE, Tohoku University DPRI, Kyoto University

We investigate the ability of kinematic precise point positioning to detect volcanic plumes at Minami-dake of Sakurajima
Volcano. In Houlé et al. [1], the authors processed the GPS data obtained during the eruption of Miyakejima volcano, occurred
in 2000, and found anomalous values in the ionosphere-free linear combination of the L1 and L2 phase measurements (LC). The
related these anomalous values to the path delay effects caused by the presence of a hot volcanic plume; by applying techniqt
of seismic tomography. Another test was carried out during the eruption of Mt. St. Helens on March 9, 2005, and again the GP*
signal showed a clear signature of the volcanic plume presence [2].

In this study, we describe the July 24, 2012 activity at Minami-dake of Sakurajima Volcano. We analyzed the data from 18
continuous GPS stations (3 GEONET sites and 15 Kyoto University sites), which located on the volcano flanks. For the GPS
analysis, we used GIPSY-OASIS Il version 6.1.4 software [3]. We estimated the post-fit phase residual in the ionosphere-fre
linear combination for each pair of GPS satellites and ground stations for the detection of eruption column. We applied absolut:
IGS phase center corrections for satellite and receiver antennas. The wet zenith tropospheric delays and its gradient at all tl
GPS sites were estimated at all processing epochs (every 30 seconds) under the assumption of a random walk stochastic mot
Firstly, we analyze the all of the GPS data in July 21, 22 and 23, 2012 for the reference. Obtained post-fit phase residual ¢
the reference days showed the noise-level for the path delay effects caused by the volcanic plume. This reference post-fit pha
residual contained many noise sources such as multipath effects, local atmospheric disturbance, and so on. The noise level of 1
post-fit phase residual strongly depends on the each GPS satellite and ground station pair. Finally, we analyzed the data of t
July 24, 2012. The post-fit phase residual clearly shows large disturbance just after the eruption. For example, the phase residt
between SVN34 satellite and GEONET 0720, which located in the east coast of Sakurajima, suddenly increased just after th
eruption. The obtained residual amount reached 80mm. It is clearly larger than the noise level measured on the reference day
Furthermore, other GPS satellite and ground station pairs also clearly showed significant amounts of disturbance. These resu
suggest that the eruption column moved to the westward by the wind after the eruptive event.

[1] Houlié et al. GRL, 2005. [2] Houli et al. Eos Trans, 2005. [3] Lichten and Border, JGR, 1987.
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B A T U HIEIT A B IR ZE AR 2 o A T LAN\DREATIC R % 257 A & 1
Airport survey method for transition to the new CNS/ATM systems in east Mekong area

PR RE— 1 ; A B 2 B Bk 3 EEARE @K 3 e L O LA YRR Rz !
NAKAGAWA, Yuji L=+ OKADA, Kaoru? ; SHIMADA, Seiich® ; SATOMURA, Mikio3 ;: SHINDE, Yohet : ITOH, Hirokazu
; UKEI, Kazuyukit

ikt B, 2 NTATEOE NEIBEL RS, 3 1 SR AR, * w43 1 U SR AR 2 T
INippo Co.,Ltd..2Japan International Cooperation AgentyJED, “Hot Springs Res. Inst, Kanagawa Pref.

WNTATEGE NEB MRS (JICA) ORMTH S TH A T USRI 2R 2 S AT LANDBITICR S HE I3 T
0y b (20114 1 A~20154 12 ) ORWEHFAIIAWV T, MRS HED 2011455 AH 5 28T 246, 6 EIC
I > THRAH S NIz Ze g B AR O X5 2T %,

N T 22T U T2z Ot S OiizeE il 4R 2 HiHdi T 2 TAWZR L s X7 LB AN 19914 X D
[ PR REITZEARE (ICAO) 1T K o THEE S NASINREIZHT Y AT LANDOBITHRDEN TS, TOERICEZ SICIE
WGSSAHIER D ZE L NN TH %, SHOTaY 27 Tk, T4 A, HVRY T NEFLIHRWTHIEZ H i
L. ZOFEZFEHiEEE LTz,

PR IR D NRIE 22 N O3 E RS b, 2R, BRSO TEEYZNE T2 L ThB, L
U. FE3 7 EICIEAE SN TV D IEMER WGSSABEER DEME SN0 G, — RO REME 2k IcRE L, —
KREHE S GPSERMZ 3 HIETTW, BAED IGSEHEL N SINT V ARER LTS, 6 5E RN LERGENT (Bernese
Ufzo “OOEMESIE— RS R G b UTz GPSHIIRIC K D Rl E Uizo RIS TD DR LT 5 AN B (5
fiiZe b —2)VAT—>a VKO HE Uiz, WERRZEEERO Y o 7 MABWNICIRE T 2 08035 D 2O
HEEEZ . IR EH Gamitlc & 5 fks 3 REIC K B i CHI OSSR 2 WA Uz, HIBRTFELHRREOHE 1,
JEOMGRETHE, T — 2= 2B 1R & O Tk L B NRIC OV THRR S,

F—7— F: WGS84, GPSKIMAUZIREL S AT L, 24V RS, BRA 3
Keywords: WGS84, GPS, CNS/ATM, Airport coordinates, East Mekong area
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— P — 2 v F—Ic K HEHPE LD b REZEORIE
Vertlcal deformations revealed by laser scanning surveys in the Murono mud volcano

R RS AR R i 2
TAKAHASHI, Atsushi' ; FUKUDA, Yoichi! ; KUSUMOTO, Shigekazt

P RUSRAER B ARTFERE, 2 B LR A A

!Graduate School of Science, Kyoto Universttepartment of Earth Science

BT HETTIC & 2 BRI LIS T, e kI LDOTEBENCAE S #RmOZE ZHicE 52 % 2 &2 HAYE L, TOPCON
#1:%4 Imaging Station IS-30% iV /2 2175 7z, 1S-30LIFAE 7)) AL ZREE X SHIET S b—2)VAT—2 3D
BEREIChnZ ., HRE O 3 XKoehiEERE HEMICHE T2 A+ vy F—E— REEHL TV, Z2HAITIE. Sk
IR D 6LERDKEELMFREINTED, TNEX TICBENGKEBRIDNEREN TN S, FEIZ, 201346 HE
10 HD ZFEOWEZITV,. AF vy F—F— RICKBMEITMA T, KELSTD b— 7WXT—VH/%%Li5ME%
FO, FEEFHME S HbETiT- 72

AF v F—F— ROUETHLNIZ 2RIDOLRET— 205, £, KTHNOT—X2 VT % 51k L dRElirE
a&LTWﬁ?%ZﬁD@E&%%wT ZTNZIUE TIROMEZEIE L, 2 BOREEOEN SETEmZHE T Uz, ZD

R, WIRIC K 27 —2DEs & UTHEEBO—H TRIDFPROBEERZ /RS> 7 F IV e 5 2 5Niz, 2RI T DRz
HH@“%TJ)LC?S%K%T}D%H%VT7 + I —RitEZETo728 T A, AT 1L.5emEEOREENTRIE N, chid. &
EREOKMESTOREME B —B U, BT — 234 ORIEHE IS % D ZERIE BN TEHE D .. B+
HHEHNCE DA BT ENTES RS, BEOEHEDOHEE L WoBMNICERATH 5 EAREI NI,

F—TU—F: b—=2VAT—Y g Y, L—P—=ZAF v F—, ki, ETRES, KRET IV
Keywords: LaserRangeFinder, LaserScanningSurvey, Mud Volcano, Vertical Deformation, Mogi Model
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IO HIBR DAEFRAY TR ZSTE — 0 8 C i\ O REY T D iz e il _
Asymptotic solutions to the quasi-static spheroidal and toroidal deformation of the SNREI
earth

RORET 1 A 15
OKUBO, Shuheli* ; TAKAGI, Yu'

L RRUR A MRS
!Earthquake Research Institute, The University of Tokyo

[1] ZL®IC

RARERMEIC K > THELREE (F) —VBED (&, HIHPEAIC & B2 2N & EREAREIZ R LT E e, fi
ZIX, BRRFRERD X mICEI N mETE T2 MR Z29F (Farrell, 1972 (&, HGRZEhEGEHSC = B B0
T WVERIYTHEOMIER EITEHENTWVS, FmERIC K> THEU S, BRaFhERD T 282 — VB
(Sun and Okubo 1992}, E AHIFEIC & & 7% 5 HRAHPENLEFOMNTIHEE L TV, ThE5DOREEICHT
200 — VEBEFET 5123, BRIEFAIBEBUBB OB n HlooliaD L&D, (R TOAT zaA X)L T A
AZNVER (78 DB Lz, ZHUTDWTIX Okubo (1988)c k> TE5Z 5N T\ 5,

—J7. R TOEEIT Tida <, HERNERICAE U201 E 2R T 2113, fIBRNEBDZNL, W61, AT
JVOBREFIRIEFIRE (Wb 2 y BE) ZEDLDTEHORE (KB n>ET~807) TRDODZBEHRH 5,

21 Fik

HOEN 25 Z T EROEBICH U Tld. £z EREFafBEEUERRZ VT, A7 a4 Z)ViGE haA 2V
KT Cilmd 5T ENTED, TNHOMHE. Love (1911)D—fikfiEs 52 CTH D, Zhid Takeuchi and Saito (1972)
WKE-TEEDONT NS, BRI, BRI icB 2 y BIBO—fiid, BRXy )VBIE [ (K, 1), Nu(K, 1]
EREMAL [, 1~ (D] EEFWEIE TRRTE %0 5 LR U 2 Ay wVBIEOE 8k, r ik, KB n IS KfAa LAl
LTARELEZETHD, TTIHRLEZEL T, @4 RS 2l T N TE S,

MR CIURS e LTIE AR, MEZEM., 7 —EBMR) HHH (Saito 1974) ZNZUH LTI,
RT VT vIVDFRMENEX > TVD, —F. TNERUENREMZIGZLDDE, HERFUC D > THRBT 2 X5 &
F2MRE DD, 2R, SRR TE U SHIBERNIRATE 2ok % L ZICRBE LR B DT, HHTZT LI TER,

3] #E%
L EDFIEICE & DWW T, Okubo (19880 HiGZz —HFE L LT, A7 A X)NVEEO—KE 6 FE, b1 X)VE
TED i 2 fiAE T LN TE, HBETIE. T5HICTNSDOBOISHEICOVWTHERT 2 T ETH S,

F—T— F: WEHRIELTE, 7'V — »BI%L, SNREIET )V, Wi &R
Keywords: Internal elastic deformation, Green'’s function, SNREI earth, Asymptotic expansion
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[A]—FARIC 1T B GNSSH|ERE S CHIER#IC & %%E(E'JEE%EO)H:ﬁ
Evaluation of uncertainty in distance measurement by GNSS surveying instrument ant

EDM

o R e AT
YOSHIDA, Shigerd* ; SATO, Yudat

U E AR A R
LGSl of Japan

[ T PERE T ld, GNSSHllEREZ Wz EEEEIIIC VT, EEEL O N L—T 8V 7 ¢ WIS % 12D DOWSE 7%
LTV, il (EX) ORBEIIEOMIZITICERINTED, EBEHEES ORI TIROENTVS. ML—
YV I TR 51, [EFREETE & BSOS NI E (EDM) ZHTHE RV, L Lahs, ITfE,
HoWAHMEIHH TN TS GNSSHIERE, BNEEEHCEBREELDO N L—Y B 7o BRI NTWERWYL. 20
728, SREOWIZEE, [Fl—EFRCIBN T GNSSHIER & MEREIC X 28 ZFHAE L, WE S niziztikd s & T,
GNSSHIEIC B 2 BHIEEELC F L—Y U T o 285 L RHBEE LTV 5.

BAEE, £, EXOEBEAEIC N L—Y 7IVAEDM 2 LT R L—Y YU 51 ZEOEMZED, X, %
DT GNSSHIER & /] L 72817217, EDM TE S N7l & bl U THRBERHED S &K S T & T, GNSSHIE
BICHBI ABIIEEHC P L—Y Y T o iR R & Uie. BFEDTHIC, 2km DR & Wit OER %
TR S FIRE) SR o) S FH E R I 3RiE Lz,

EDM D R L—H VU F 213 TREEENZILLUEVENITBWNT 200mE T FHEENTWADT, TEXAHETZ0D
mﬁhﬁﬁ”&?k 2km DEFREDEIL, ZNZNOED TASMIEEZRB UNEAZBC/Ro7z. ZTOREN S, &

DT EDREBHEEMWH R BN E ZRDTS 2T, RAEHIC 2km EHR 2K OHEEREN & 23R T-.

GNSSHllERIC K 2 8NE, SBIHS T 6 ROBNZITo7z. D55, 2kmIEREAICH S 3 2 41T 3M1ES
N7-BEEE L, EMD BIICE b N BHEEMEZ T, iR EILERNEN S OHEEREB T Ko Tz,

ZORER, ShEOFFROEEX, 1,999.9828m EDM I X KRN X 13, 1,999.9828+ 0.0014m GNSSHIEHEIC
K BHIEHEAEN X 1E, 1,999.9828+ 0.006mEFiH, 2kmIEHRICH T2 F L—Y U 7 ¢ OfF SRRV & HIE L 7z,

F—7—F: GNSSHIER,, el (EDM) , AN E, FL—Y YT«
Keywords: GNSS surveying instrument, EDM, Uncertainty, Traceability
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%&%QE {ﬁ%@;’ﬂ”ﬁ%’é%ﬁiﬁﬂé TV LT AR IR R O JPY /5 1R DA Ui

ZIiC DN

Char%es of E-W observed by the Quartz-tube Extensometer in the Matsushiro extendin
after the 2011 Tohoku Earthquake

REAS TR 1 Ak 92 1
HASHIMOTO, Tetsuoé* ; FUNAKOSHI, Minoru*

LG T R R =
I'Matsushiro Seismic Obsevatory JMA

MR OMfEEHT, WAk 234F (20114F) HALHGASFEAEDRRICIE, IV A AI Y I A7y T LT58%X 1077 D
WIAMOMUNEIE NIz, Z0%, 1 7HEIZE, RZFHEHS5N% 5 ZITHOMUD 0.4 X 1077 OZFHET
INTED, THICFDHRD2011EI0HTAD 5, ES5EDRH 2L DOOMUFE T A2EHHEHNENTED, 05x 1077
DEF L7 >TW0 5B, FREOMERD, COHMOBIEEENFHCBHIEN TS (5, M3 CrEEETSE, C
DHUEINIRATEEDTIERL, RBROMBEHEZHEIIL TS0 Ebhd,

KIS 20104E 5 OfffERE, ERGEE, YOENOSIR, BXT, MfEstomBERS O b E/RT, SR, O
T, BEZ0.03COFANH BN, AGEEOREKEN 54X 1077 THBT LEEET S L, MULBRICKIROZEZ
FEAEENTWEREWEERDNS, T, EEENETHRURT2HESENPEALNTVWE T L8, EROZbLEHRTNS
TEERLTNVD, 5T, ERFHIHBW T, HHBMEEDD DBV T WS, MifEsHcBNT, HZEDRH (X
IEFRRENTVEY) DDHZOBROPNEEHK, kA dz—H LU TH—MEFHIERE LTIRA ST ENTE T,
COMUBISIE, HEPZBEERO—RZRLTV2D0E LNEW,

AHEE KRBT O S Tath— B D 5, X & pit] OE(EE T 5 O B A AL ACE R = L%,
DFFTVB T e ETERWEIZEE L,

F—U— R st GURE, RIS, TAK 234 (20114F) AL AT R E

Keywords: extensometer, tiltmeter, aftereffect, the 2011 off the Pacfic coast of Tohoku Earthquake
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MBS IR 1B D -5 o
Equqtorial flattening of the cylindrical outer core

fam Bt
KAKUTA, Chuichi'*

Lzl
hone

Zhong et al.(2007) PangedB KAk (330 Ma)if & 7 < 7 7V A KBEDFERMMHEL L, (KRR FREERZA T, 5
PEPERE SR EFFRA L U, TRERICIE 1 ORMEZR R LIz &2 Uiz, BoEOWZEh 5 CMB(core mantle boundary)
33T OC(outer core)d mantleh SETTEMNRA U, ZEKEZ R L. BFENREAERIE  1x10-3Km-1&£72 0, K724
RERIE 1x10-3Km-1& 750, BYfidid  100mwm-2L, L& 7% %, —75 mantled® CMB {3 Tl EiliEh (perovskite:pv)
K CMRIRER (post-perovskite:ppvIE Z4if Bl 100mWm-2(pv), 50mWm-2(ppvi 7% D . (RIREBTl1E OC H 5 DB A
FEZHBN%, OCHTWVHERE LT, HEZO XD DICHELS Bk L 5, AIIMLEROES) 279 & L, ZDKI-
JTRIDIENZE T A ISR BIE S 750 &9 %1 (Subseismic Approximation;Smylie and Rochester, 198 1§
9%, OCDERIE CMB {3 THULEEEE AT AN FREBIE . LTI 282 E 2 %, TNMBRT VT v ILD
IRENZRD B KT V2 v )IVDFN D ZACIIRE R FROZb 2K T, ZDHRAMHEIF CMB ICEIT 2 FEE TR
TR IICH U, CMBIZHEWT  1.1x10-50Zb (i 1) Z27~9 . T DfEld Szeto and XU(1997PD:K& 7z OC DAk
%25l 6x10-6 & L TE %,

F—T— R 5 FTOMHEBRIML, BURHR, < ¥ MVNOERHR, BT 22 v, BT 22 v )IVEL, SO FRiE T2

Keywords: thin cylindrical outer core, heat flux, heat flux in the mantle, potential, variation of potential, equatorial flattening of
core
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A bias correction method for improving regularized solution in linear inverse ill condi-

tioned models . . . o . . .
A bias correction method for improving regularized solution in linear inverse ill condi-

tioned models

SHEN, Yunzhong* ; XU, Peiliang ; LI, Bofeng'
SHEN, Yunzhong* ; XU, Peiliang ; LI, Bofeng'

11. College of Surveying and Geo-infomatics, Tongji University, Shanghai 200092, P.R. €hisaster Prevention Research
Institute, Kyoto University, Uji, Kyoto 611-0011, Japan
1. College of Surveying and Geo-infomatics, Tongji University, Shanghai 200092, P.R. @hisaster Prevention Research
Institute, Kyoto University, Uji, Kyoto 611-0011, Japan

Geodetic downward continuation and inverse problems are often ill conditioned, and regularization is used for deriving stable
and better solutions. However, the regularized estimates of parameters and residuals are well known to be biased. Theoretica
the biases of the estimated parameters and residuals can only be computed with the true values of parameters. Since we do
know the true values of parameters in practice, we attempt to improve the regularized estimates by using the regularized estimat
themselves to replace the true parameters for estimating the biases and then removing the computed biases from the regulari:
estimates. Furthermore the biases are also removed from the residuals, and then the variance of unit weight of the observati
noises is estimated with the bias-reduced residuals. We derive the analytical conditions for bias correction and show that th
bias-corrected regularization performs better than the ordinary regularization in terms of mean squared errors. However, fc
estimating the variance of unit weight, the biases still need to be full removed from the residuals. We then present the numerice
examples of gravity downward continuation to demonstrate the performance of our bias correction method for improving regu-
larized solution. The results show that our bias correction method can successfully reduce the absolute biases of the regulariz
estimates, and improve the accuracies with more than 5 per cent. Moreover, by removing the biases from the residuals, tt
derived variance of unit weight is almost unbiased.

F—7— I Linear ill-conditioned model, Regularization solution, Bias correction, Gravity downward continuation, Variance
of unit weight

Keywords: Linear ill-conditioned model, Regularization solution, Bias correction, Gravity downward continuation, Variance of
unit weight
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