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Evaluation of uncertainty in distance measurement by GNSS surveying instrument ant
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[ 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«
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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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Equqtorial flattening of the cylindrical outer core

fam Bt
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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
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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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