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GGOS and contributing efforts in Japan
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The United Nation General Assembly resolution on GI bal Geodetic Reference Frame

(GGRF) and the future vision

o AR PTEE
MIYAHARA, Basara*

U] R S S EEA R
LGeospatial Information Authority of Japan

FEEHNER B O HIFEZE RS IS FRIC B 9 2 MK EES (UNCE-GGIM) 1, Z7'a— )Ll EErRE SR (GGRP
WM Ta—N )N IEWER B DFEMER 5§ 2 1= DIkt B, RSB TR REA VT 5 THB T E2hANAT,
20134E 7 HOH 3 A=A T GGRFMI&‘%B@M&%@% tb@l[@@#%ﬁﬁ@‘%l@f@/‘ﬁ s Hisdc L.
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Precise ocean dynamic topography measurements by satellite altimetry

BT 36
ISOGUCHI, Osamtr

(= VE=] - UV THili Y 22—
'Remote Sensing Technology Center (RESTEC)

A satellite altimeter is an instrument to measure a distance between the satellite and ocean surface from propagating del:
time between transmitting and receiving pulse of a microwave. A sea surface height (SSH) with respect to a reference ellipsoi
is then derived by determining satellite orbit precisely.

Satellite altimetry started observations since Seasat satellite launched in 1978 after the experimental operation of GEOS-3. /
the time, since the accuracy of orbit determination exceeded several tens of centimeters, which is larger than an ocean-dynan
related signal of 10 cm, Seasat had a limitation to detect ocean dynamic topography. On the other hand, it provided valuabl
information to improve bathymetry and geoid as SSH variance induced by them exceeds an order of meters.

The launch of TOPEX/POSEIDON (T/P) in 1992 brought significant changes to oceanography. It was carefully designed to
enable precise ocean dynamic topography measurements: it carried a dual frequency altimeter to evaluate ionospheric path de
and its altitude was set high for rapid changes of gravity fields not to affect orbit determination. These preparations resulted i
improving a measurements accuracy of 2-3cm and T/P yielded many oceanic findings such as the distribution and propagatic
of mesoscale eddies. In addition, altimeters revealed global sea level rise (3mm/year) and its regional distribution, which ar
not an initial scope of altimetry mission, thanks to continual operations by several altimeters and careful cal/val activities. In the
present, the precision of orbit determination drastically improves reaching up to 1 cm due to the improvement of geiod models
by altimeters themselves and other gravity missions.

The next target of satellite altimetry is improving spatio-temporal resolution. Even if the current altimeter observes SSHs at
a 7km interval, its measurements are only along satellite tracks and zonal intervals between adjacent tracks reach up to seve
tens and several hundreds of kilometers in the mid- and low-latitudes. It has also been reported that effective spatial resolutio
of along-track SSHs is roughly 100km due to an instrumental noise. Thus the current altimeters can’t detect relative fine spatic
phenomena such as coastal and submesoscale (10-100km) SSH variations. In order to tackle these problems, state-of-art sate
altimeters use high frequency (ka-band) microwave to improve footprints and/or have a function of 'SAR mode’ to improve
along-track spatial resolution (250m). The next-generation wide-swath altimeters, which observing concept is different from
traditional nadir-type one, are also planned by NASA/CNES and JAXA named as SWOT and COMPIRA, respectively. They can
measure 2-D SSHs based on an interferometric technique using two SAR antennas to be mounted. They are expected to deyf
ocean phenomena which spatial scale is less than 100km and drive greater innovation since the T/P era.

S B W R IERT, 1
Keywords: Satellite altimetry, Ocean Dynamic Topography
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Strategies for Space Geodetic Data Analysis in the Coming GGOS Era
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GGOS (Global Geodetic Observing Systemjg i % FUHIEREI T OALE « ) - RO &R ERE ZIIHT 2780, |
~REHNICERZ XEZ T OH D FICDNWT, BEZX 208D 5.

KRS, BUEEREE TN TV A AEMEE 1 mm3s X CEERERE 0.1 mm/iyearC ORIBRELHE AR DRI OV TIE, D
HZ B NEFENZ . KRS, EEOTHEIHEMICOWT, ZREFNORERSED LIS RO 5N TW»
5. BIZE,

- i FRO#EEIEE XD, NTHEDEROFH XX TIERICET VLTS &

- fpbtig - eI s L

- i ETHEZWVIIERE Lickr 5, BT — 2PN T A—22itd s &
o fRATRESR D S BIHHARINOE R 2175 2 &

- FIHBZIC L > TR S 2k, FIHE L OREGEZEDIL

HEICDWT, BRNGERAIE & EICHNTT 5.

F—7— F: GGOS, 5 jlfih
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ITRF realization& 7" L — 535Uz TV % E
Realization of ITRF and Problems in Plate Boundary Zone

E3F B — 1
SHIMADA, Seiichi'*

! BRI 2 E AT
INIED

B2 BN T, HIBRDTE & 7 ORFZ kI, S HIEANEH RO 1ITRE (FERRHLOEBEER) 1T K % RS 70 A
& LTEZEN%.

GNSS (SHERTERE S A7 L) BIE, FIAIX IGS (HEEX GNSSHHE) 7 t— L7z BliiliEIc X 2 BIHIHS R
WITRF ETIIVHELICE S L TW5 D, GNSSEIHAROBURHIHZZIC 1) % it HEARENL, ITRF realization (ITRF
JEFREEDOFIT) TH5. HER DL T, HIRNZMR GNSSZERK T GNSSHEBIN AL T, ITRF %M
WMHEE X RO EN TV 2T < O GNSSHERFAE SO T —2 L L BTN 2 T 2ic kb, [Ek ITRF EEEZ
ROBTENTES. TNHBERRIMEANICIT % ITRF realizationT®H % .

COEIIC, FHMHEMCKX > TITRFETIVERMIST ST &L, GNSSEZEMIC K> THIER FD L T T %A
ITRF JEIEEMNS 5% T & (ITRF realization &A%, BRI BN THOMGORE 2Rz L TW5.

REHETIE, ITRF realizationDfEE 752 & - & & KEAMETH 2 B AHEIC K 2 HEBER K CHIEZOZHIC DOV
THLHD P55, HEE N OCHEROZENE, FHC T L — MEFIRICH % GNSSEAERME S D, FEOR NI 55
B 52 % C & RIEFICINEEICT %,

B ZIE, 2011 HAKHIEE TIE HARELOD IGS PEFEEUE TH 5 TSKB (D<K 1F) - MTKA (=) - YSSK (¥
J PN VA7) - DAEJ (#E - KH) « SUWN (i - 7KJED DHIEER K CHEERICIERICRE S EHI L, Z D MEEHHE
RIS LD ERELEH L. FHC TSKB B EE IGSENMOERE a7V A FO—DTH-7H, Imit
ZENZiiik Uiz, O, BT I 7B TIHEHAARKHERICILWHEIP T ITRF BEEEEUE SO 22 A Uz,

£ 9 —DDHf& LT, 2004FEZAX b IHHIEICDONWTEHEED FiIF%. T OHETITYE 1 > Ry Hilic s ZHE—
D IGS FEAEHHE S Th o Tz V HR—)VICH % NTUS B SO HER: N CHIERICIERICRE LB Lizdic, D
BN S 7 ITRF AR S UCRIHT A 2 e TE R Ao Tz, HIEROZH)IE 10FEBROBREE EREZICHNTEH
D, TOEDICWERICA Y Rt ITRF FEAEEME L OZEHIK L > T 5.

F—U— R SR, Realization of ITRF, GNSSUKHIEE, 7' — FEE5K
Keywords: ITRF, Realization of ITRF, GNSS, Huge earthquakes, Plate boundary zone
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Abrupt changes in drift trend of the earth’s geocenter and rotational pole in 2012-2014

FRFE Th— 1 ORI fi 2 5 Ral vl ' HiE 20 2
MATSUO, Koji'* ; OTSUBO, Toshimicti ; MUNEKANE, Hiroshi ; HEKI, Kosuke’

UE R, 2 —HE KR, 2 dGEE R
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HBRERLO (BB OHUL) & [EE (R & 36 & D38 M) OMiEk., HERORE N TN T 2 B8O X -
THATEHNTWV S, TOXIZRELEMOBHIE, BRIEFHAEJGOXE 1 & 2 DM ORFHZ(LNSEIET 2 2 &0
T&%, Thidz, Satellite Laser Ranging (SLRY & 2 {XXE/IIHBIINC K o TEASEICHEE T 5 T &N TE %, AWI%E
Tld. SLREM 72 & &I EOBEN & MBI OTEDBIMIC DOV TIHE T %, HTICIE. —FBACE & IEHOmE I h T
[ CRIF D 2 Tt T — X2 Y 7 b =777 c5++" ZffHT %, 6 DD SLR#E (LAGEOS1&2, STARLETTE,
AJISAI, STELLA, LARES)D T —Z B2 L. 1994-2014F & TOE.MEEN N U8 28\ 7z, T T Tld, 1994-2002
fE, 2003-201%F, 2012-2014F0 3 DOHAMIC B 2 FE R EMZ LIS DOV THERTS %,

93, 1994-2002FIC BT 5 NG EEE L Finze 5, 2T, BOBEIZ (T8, RE T, BH)
Jim). MRS B (FEEYEEE, RRETIA) TERET %, FoNEREZENEN, EOBEIE (0.5mm/lyr, -26 ,59° ). Hi
BEE (1.3mmlyr, -73 ). &7x-oiz, ThUE. BODT A AT Y FEHHEO JFIaANE) & | MDY 7 D5 EANEINT
Wl EREKT 5, MBENCEIL TIE, VLBl A 6EHIE Nz EOPsT— X2 L &N TH -7z, TNHDOBENIE
I, AEKKPE - AA VPV FETHE - FEil TR C 2 ORISR (BKEARIE) ICKk > ThlERc TN TniceE
ZBHN% (e.g. Wahr et al., 1993; Greff-Lefftz, 2000)

RiT, 2003-2011F% 75, FEHOBHIE (0.8mmlyr, 111 |, -61° ). #FEE)E (5.4mmlyr, 14 ) LW S ERME SN,
U, EODFERMRO SFIAANE)E | WD T 5 A A DTNV TN\ &2 EKT 5, 1994-2002F L [ERNB &, B
BENCDWTIE, HEAK LSO, A Emitic Kis, 00K 135 O, MBI DWW TR, HEAH 445
DN, JiifA 13K 90° DI TH D, DX D AEAZ kIE. 20004FEED SR E - T2 MUK IR O RKHIRRIHREIC K -
THELFHTZ % (e.g. Chenetal., 2013; Dong et al., 2014)

RBIC, 2012-2014FICEHT %, BHOBENS (3.4mmlyr, -84 |, 44° ), WiFEENE (8.9mmlyr, -62 ) &Z/RL7z, Th
E. EODICKKRRED TN Z | D TESRY 7 OFFANEINTW e L2 EK S %, 2003-2016FE & HhNB & Hh
B, HEDK 465, H0A - ADAIKIZIERE, BEEEIE, HEENK 1645, AOiAIEHK 75 2kl T3,

2012-2014FIC BV 3 BEE S ENELDIRINZRFE T 5 728, B2 GRACE. [F/KET /L GLDAS, FEMiY R
DREA « #BEET IV AODIB 7z Wz MG 21T 5 72 753, GRACET—2Z MWV 3B/, SLRT7—X & DM xR
72, JIHRTFEOBE A 3709 EOEICDWTIIFHEE T IV B HEE T N745 R (Swenson et al., 2008% i
Lizo ZORGHE, BllS Nz EOBE) MBI OZZIE. 7V —2 T Y FIKIKOTEISEED 20129 FK LRI 2386E L T
Wl EICERT BT EDNHEMNCE ST, TV —2 T FIKIROIEGEE X, 2003-2012F TIEHFII#) 300Gt TH >
Fehd, 201 24F KLU I AETH4Y 30GE TR 103D 1 DEIC IR > Tz, &3, MIUKIKRICIE, KRERZENR SN
Motee TOXKS BRAGTHEBIMOFND, HIEKE.OZILEERANEHIN L, Wz 7Y — 25 2 R HEEN B 7N
EEIMLIZEDEHEHIZ NS,

F—7— R: Satellite Laser RangingE .08 8, #ifsd), K228, GGOS
Keywords: munekane-h96nu@mlit.go.jp, Geocenter motion, Polar motion, Climate change, GGOS
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GGOSH & peMi « HE AT E: N _ .
GGOS Network and Syowa Station, Antarctica

ey Mk v AR ISR A ke
SHIBUYA, Kazud* ; DOI, Koichiro' ; AOYAMA, Yuichi !

Bz RyR
INational Institute of Polar Research

GGOS is one of the principal components of GEOSS. GGOS network station is defined to be equipped with DORIS, GNSS
VLBI and SLR at the same site. Although Syowa Station (SY) does not have SLR, operation of other instruments has beer
continuing for 15 years. Other than space geodesy programs, precise gravimetry and tidal observations have been done at 1
same site. | present mainly history of these observations and briefly describe perspective for future developments.

Geographically Syowa Station is located at 39?3%, 69?00 S, in East Ongul Island at the mouth of Lutzow-Holm Bay,
Eastern Antarctica. Geologically it is placed on the bedrock of metamorphic granitic gneiss of 500 myr in age. Sedimentary
layer which induces unfavorable groundwater effect does not exist; this provides very stable geodetic observation environment

Japanese Antarctic Research Expedition (JARE) is a long-term national project. NIPR organizes geodesy/geophysics progra
with one (+1-2 depending on season) winter-over geophysicist from NIPR, one summer-season surveyor from GSI, and on
summer-season hydrographer from JHOD, every year for the maintenance including the above facilities.

Modern facility installation actually started from 1990 (JARE-32) by the construction of the gravity observation hut (GOH),
and ended in 1997 (JARE-39) at the start of the regular VLBI observation. After this first-epoch, there were step-wise progresse
to strengthen Syowa status every 7 year. To realize installation/start of SLR observation, now is a planning stage. We prese
history and current of each component below.

VLBI: Construction of an 11 m S/X band antenna, and installation of a front-end (including 22GHz) was made in 1989. Pre-
liminary experiment between Syowa, Tidbinbilla and Kashima was made by CRL in 1990. Integration of a K4 back-end and
H-maser was made in 1997. The first regular VLBI experiment (1998) was SYW. Syowa patrticipated in the OHIG session undel
the coordination of IVS in 1999. Data processing has been done by the Bonn correlator afterwards. SYW session ended in 20C
and a K5 back-end was integrated.

Observation itself became a routine. Syowa-Hobart, Syowa-HartRAO, SyowaH@gins baseline solutions have been ob-
tained regularly without severe problems. In 2015 February, OHIG96 session was finished normally.

Syowa IGS SYOG: Syowa participated in the SCAR GPS campaign at SYOW (geodetic marker N0.23-16) during 1993-1999.
In 1995, a permanent pillar was constructed by GSI. Data acquisition is being made by a Dorn Margolin T antenna placed a
28.933 m above asl.

Sporadic outlier solutions appeared frequently until 1999 when rubidium frequency standard was used, but change from ru
bidium to cesium solved this problem dramatically. Formal registration to IGS network (hamed SYOG) was made in 1999.
Near-real-time data transfer of 30 s sampling raw data via Intelsat link to GSI, and then to IGS Center was realized in 2004.
Hz sampling by dual Trimble NetRS is continuing from 2008.

Syowa DORIS SYPB: The first generation SYOB was installed on a 10 m pylon tower in 1991. The tower might have been
declined gradually WSW under the prevailing ENE winds; the tower was broken down in May of 1998 by a heavy blizzard. The
second-generation

SYPB on a concrete pillar was installed in Feb. 1999. It has the best stakiltynin) among the DORIS network-@0)
stations. Replacement of the beacon transmitter was made twice until 2012.

SLR: To satisfy the GGOS requirements, JARE-57 which departs Japan this year (November 2015), will make feasibility study
to install the SLR site. Because of optical instruments, SLR favors non-cloudy condition. The initial stage may be to perform
observations for one month in the summer season when day-time is 24 hours and weather condition is mild. Preparation fc
winter-over observation to accumulate return shot counts to obtain sub-cm variability of the geo-center location is considered.

F—7— R IFF5EH, DORIS-SYPB, IGS-SYOG, IVS OHIGZ v 2 3 2/, IAGBN(A) 51, SLR i
Keywords: Syowa Station, DORIS-SYPB, IGS-SYOG, IVS OHIG session, IAGBN(A)#0417, SLR
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Local Tie Survey at the Ishioka Geodetic Observing Station

Gik2 B NI R L SR Y R IETE L SRR ORER L RO 5O Y
WAKASUGI, Takahird* ; KAWABATA, Ryoji 1 KURIHARA, Shinobu ;: FUKUZAKI, Yoshihiro! ; KURODA, Jiro' ;
WADA, Kojin'

L[] - i P
LGSl of japan

AR 1, IR D < IXHOIEER 17kmic 3 % 47 W NI T 7= il E% iGOS (ARl fR) #E3Rd T
%, IGOSEHINICIZHT 7275 VLBl 7 > 7F KT GNSSHIfFEIH AR L. ENENNRESHBERT ST ETH S,

7 VT F 3t iGOS D VLBl Bl IE. EER VLBl F3¥ (IVS) WMEEd 2 a@illa> &7 b VGOSITHEL L
TW3, VGOSIE., GGOSDOE KA 729 Tz DICHIEREE 1mm N O EFEE 0.1mm/yr, 3 REE BT 24 BRI O
AR BI 2 ER T B e 2EHEE LT3,

iIGOSIE. DL BR & OREENBRREMENL L%, DRI b > THARDMIMBEHER R « #2205
REFG | T LICRD, TOHMNEERT 5 72DICiE, EECFHE R OM AL E R fROHIE & JEFICEE &
%%, Z T T, 20154 1 HIZ VLBl 7 7 F OHuly Okl & SREHIODAS M) & GNSSHEIKEIH s M O E A7 E R R 7%
Ko BilE (aur—y g Villg) ZFEMLE,

LA, ETHEGEOTE T AMO7 T A FTHRELTCEzansr—y g VAEADOE S —Z2HWEkERLD
OHlE GllfFA, JIFE, KRR, GNSSHIR) IcAx. 7T F iz XD @ksEICRD 5 T8O 7275 1E & i L
Too AFETIE, IGOSOME L O — 3 VillEOYIHIRE RIS OV THET 5,
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D VGO SE i D i fT i DUV T
Recent Status of the VGOS Network in the World

JI 55—
KAWABATA, Ryoji !*

IE AR A R
LGSl of Japan

EFS VLBl H2 (IVS) Tld. GGOSEIHIT %728, VGOS (VLBI Global Observing Systein & K IE1 2 /7% VLBI
B AT LOES 2 HEHE L TV %, VGOSIE, HIERBIEDOBEAR ONETERE Imm N, BHAIR A S O HIERZEA
IS5 A—% (EOP) DR HEELHEIN, KU 24 BRI AN O WA R SRt 2 B LT W3,

VGOSZHEEIT 57z, VLBl 77 Ficid, mdiiE) (R 12/%) MCIAaEAZE (2-14GH2 LW\ 5 HRED RS
5N5, HE. 4DEICBWTVGOSICHEIIL 727 > 7 FHEEREINTE D, #Hilzic 7 »ET VGOST 7 F D#rat
ENH B, Flo, HFAEET VGOSICHM L SEEBRINEmEN TV S,

TR T, 201448 3 A, 7V T HE TII WIS T &85 VGOSICFERMENLL 728 LW VLBl 7 > 7 F & IR A
R Uiz,

AFETIE, D VGOS DEHIRIICE T 2 RFTEMEZILET S & &I, D VGOST v F DEALIRIICD
WTHIE T %,

Keywords: VLBI, GGOS, VGOS
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LAt N RIS RIS DOWT (20D 2)
On a wide-band bandwidth synthesis Il

TR PR B R
KONDO, Tetsurd* ; TAKEFUJI, Kazuhird

MGt AR

INational Institute of Information and Communications Technology

1. lFC®IC

ZEHED 10GHzLL Fic & 15 2 8) 55 VLBl Bl 7 — X O3 RIESRRICE U THE 2> TV, BIENNV RA
ONFIFFEAIIE. 73> R OPRAEH F 35 K O BRI 1E 2 & 1z X 0 BRI RIS OV THRE 217> TV
50

2. N FLLAEMHIE

WERDINY RIREKY 7 b T 27 DF v 2 3V OAARFIEICAH Y 2 MED N RAOMFIETH B, T TR
—DO/NY ROt e UTIRKR 2GHZIEEZE X TV 5, 1EROY AT L EFRBICAAIRIEE SZ 71> F I REh
HBIEAENED, —fRIC 10GHzZIB A % & 5 @O AR CTIRNAHEIERE 5 O BB EN S LT %, T5 Licls
ACERISTE D K S HHANMAHRIELEE LTRUTOAZEZ TS

1) BOEEBIR O 7 — 2 o 5 BN AR D 7 2 SRONHAEIRIER 7 — 2 £ 5 %,

2) HHKN O] 53D DN S 5 OWFHZEE) 25K, 1) TRO ZAET — X DREZEh Z#iiEd 2,

3. NV RIEBEAEAHE

BN RN Y > T 5—TY ) V7 UG AN Y RIEE RIS B W TSR 2 f1E T 2 081 D
%, ERHGOLA I EIEERE L BEEHEEDO TN TER Y, 1 0 0 k mAEDORIRE CIIEBEEELEDO I MH T X
5 eET B ELLROFNET/ N RREEBIEA IEAAAEE BEZ 5N 5,

1) BOVEEPETROEIE 2 )N Y REICHNTICRD T, BN RIS 2 ZBIIEIED R KD S, TDFRIC/NY RNO
PiFEAH IR TR > TH <,

2) NN Y RIEE RIS 1) TROIZBIEZIET 5, O, /N RREIONMHAIZ 0 &9 %,

)NV RIEEHRED 7 O AARYT R VTN ROERF A TOHRMEN Y RICH$ B0t E KD S,

4) 1) TRDOTNY FREEIE & 3) TROIAHHZAEZHIE U CILHE N Y RIS Z T8 9,

4. TEBEREEAEDORRH

TR A P D-2 BT 2 T2 D FBMENE T DFGIE R E 5%, BRWEREUSY R (124 GH z
PUR) & 2. T L7e/ Ny FNGAHARIEIC & 082 RIE T, 3. Thftam L 72/ FREBEAEIC & 82 RIET T Licin b,
COYGE. LUNCHANS & 5 755k CREEELZ AL T X AWM RETZED TV 5,
D%%X$W7(EM)T@%ﬁ%&iﬁf@ﬂ/%ﬂﬂﬁﬁﬁ%&@ﬂ/F%EE@E?—&%%%O

2) DA v Tl 1) 70 & DZANT ) 72 BBEEE M IE & 272 U THIIES %,

5. BbOIC

PUEARANRT &z X 5 IRt N RIEEREFO /N RANAHAIE,. 23> RREDEEME, SR [ o 2R Tk
KB LU COMETEED TN D, EHEBOGEICDWTIEET — 22 W TOIRFE N RIEEHRICT TSI L TV 5,
A CIIEMERIEOMHE FD THRETETH 5,

F—T—R: TAT)VE—T A, [LAFEN Y FigSE
Keywords: VLBI, wide-band bandwidth synthesis
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GGOSHE L ke L—VIEERh DOFE
SLR technical issues and challege confronting GGOS goal

AR A
KUNIMORI, Hiroo'*

WGE AR

INational Institute of Information and Communications Technology (NICT)

GGOSOFHiFAiD—D, SLR(Satellite Laser Rangingdgk #4241 D 1 CHE—E R D EE R 2 W T #iEKR D S
FTDT 4+ k2D TOF (Time of Flight)  J7ab bH#tOfHEZERNET % & W5 FHZ E D, BESNCIEA Ry 7
A FOXIIHHEAFNCHAZ S SLRICEW T, GGOSDIETF 2 RDONMERSE 1 mm & ZDZEFH D% 0.1 mmly
FETROS VS HEBEOG ML, TNETCHEICEL RS EEEREDL SO TRE LR NIE RS RV,
JRONEREE &R T — X DREEIXZRICEE T RWD, VAT LICHNET 2H 505314 7 X & ZDEHEN DK
7z 1mm, 0.1 mmiEE TLUR) ICiiZ2 2 e, DEOREFERNZY T I VAL TKRIET S VI HLWHEZD
TTIRRICASTZE VS TE,

FERR L —HHEEEZ (LRS) Tk, O X5 iy U TEMICEBEE#R T —F > 7 J I —TTiEmDL % &
BEEHELTCER, TT TR, SLREVD EEEHR L —Y R EMEET A LRZA A—VF2H0, T2 TRy
ATLELT, b7 AV (2O Ly bT—2), FHET AV M, BRXOEZOMOEHOY (KX) HdH D,
FEFEVITH BT — ZANDHEN S UEN\D B L RIERZH A IED SR LD R S N TV S D, AGEE T LR,
ZFDxy NT—7 OFENHFILE RS,

KIES DS B2 a— 37 SLR % v R U= WMEHEMET 27— 2 h SHERER RN S 2NN 5 O-CHh 5E5//D
BRINA T R BN LEME T AT LB %, TNHIE SLROHFEOMEMICKERFEZ L TW\W5, ik
JAWNOINA 7 ZBER Tl L—YLEM. A5 (Zaw?), BHRROESHERANE. BT EoHEs B
L. WHRLCTE . L—YH, T 7 b a7 Z0RBICKD, BHFERTIIRNORBEIZY 7 I A—MUEEEL
TWAEDEEIXONE 2 mmZRZ SRV REIZ WV, THET AV T, 1970FE8ICRFIENZ2H0a—FF 2 —
TERBEHUERIE, omA—X ORI E EE TR BEEIC A Saho b, BETIBESLORERER &> TV
%, ThZE mmA—Z0 CoM (BREELE L—YRGHEEDOKRIE) TR 2 0#EmRMN BT hbnTER, Tk,
VTN F =TIV EISIWVAEE I Y TIVT F b VORI ORM & IVF T+ b VRGO RED R
TNTWVB, THICGGOSTIESHIi O anr — g Y TEEMBEDONA T AL T2 — LRKiRAZIRET 572X,
Wbhid B a—)V 2 A F b B HERES R D 3B E Y T IV A—2 THEINCHIET 2 LW HERELETT
W5, i Tk, GGOSICIF, Ffiic BEHMICEHLWLF v LY, AHAREIADEIRZL 2 —7 %,

F—TU— R R L—YHIEE, 17 AR, KR
Keywords: SLR, bias error, calibration
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GNSSOELIR & 1GS DiEH) L
Present situation of GNSS and recent activities of IGS

R R ST R TR R
FURUYA, Tomoaki* ; KAMAKARI, Yuki ! ; MANDOKORO, Motomu

U IE A A R
LGSl of Japan

BIE, BRI Y AT LDO—DTH % GNSSIZ., KED GPSEIZ U, HADAEKERE, 1T 7 D GLONASS, FX
A D Galileo, H1ED BeiDouZHEHFEE L. 75 GNSSHID H MDA FEMA M 2T L DD, i, EANED SN
T3,

[EBX GNSSH2E (IGS) Tlk. ZMN 5 GNSSZ W 7z [ I HE AR RSO Hh 22 - HUERY) PR 27 S DG EIS R % H
e LT, BRERE O Nc D Z, Bl v b7 — 27 OREERDBINIT— Z D42, FEEHUE TR - HEREFE/ (T A —
ZEDFHE - TRMEEZ1To TH D, GNSSEHW @M ERRINICIE, HEARRRGHEE H> TW\b, iz, IGSIIEL
WCERDSE T LTW5 GPSE GLONASSZ IFR A —E A L LTV, 20114EH 5 GPSE GLONASSLIAL D GNSS
R - I - T 21T 5 Multi-GNSS ExperimenttMGEX) ZB#E L. < ILF GNSSICRIT 275 EitHTEHE D, T C
HBED S BIC MGEX /)31 By Y —VC AICBITT A ENHEEINTVS, T5IC, IGSIZ 20135 7 IV A
Loty hY—UAEIT->TED, U T7IVEA LTRELES N2 I OB T — X Dt B OR S ARG « REHEaid.
FEEEEINL (PPP REEHHDOKL ST SV r—a VICHHT 5T N TES,

F—7—F: GNSS, IGS
Keywords: GNSS, IGS
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GGOSIC 1) % DORISDOE L
Contribution of DORIS to GGOS

FIIL B 1 s O R T AR RURE T R B2 R I 2
AOYAMA, Yuichi* ; DOI, Koichiro! ; SHIBUYA, Kazud ; UEDA, Isad ; FUKUZAKI, Yoshihiro?

U EN R, 2 AR
INational Institute of Polar ReseardGeospatial Information Authority of Japan

HEOPE I’ LR ONEZEHICIRE S 5 2O OFHAMEAR DT L DTHEM. HATIER CHDHE DORIS
(Doppler Orbitography and Radiopositioning Integrated by Satellite). T/ T3 %, DORISIE, EEG s &D AN THEIC
BRLU2EEEE, M EOBEKRE—a 2 THEKEI N, BHETZELLEEBRDO Ry 75— 7 b b 1-2cmDEETAL
FEHE L FRONBEERE TE %, 19864ELIH, CNES (Centre National D’Etudes Spatialés)iGN (Institut national
de l'information geographique et forestiek€)k 0 & &N, BIEIZ IDS (EFE DORIS $3E) OEFREINIHE & U ThiE Dl
H5NTWD, RERICEEICHH LK 60 Dl ERjxy T — 71, MIOFHIAMEANCIZ B WG TH O, HIBREERE
FEROMRICEEIL T3, ZD7H. GGOS @Bk AHIMENIHI S X 7 L) OBIHIHBICE TN TV 5,

DORISOHl 52 A7 L&, BAOD 2 &1k (2036.25 MHzE 401.25 MHz)E — Y, JEIREZE2EE ., UPS, Iriduim
ZAr LTV £— MIEEEE, &5 CICENORRM Y 77, K&illd (K. 5. 2E) 1555, gillidasts
NTHO, HFE HH, EHOLRTWEETH S, ICEEDLT, EAICEH ERNRW D, JidkOmd ., HATE
IR CANEN, 22T, HADHEFAL TV 2HE—0 DORISHI ERENH %, misiEfEzflic, DORISY X7 L., #
B, thoFHiltEfie oanr—y a ViR EERNT 5,

F—7— F: DORIS, IDS, GGOS
Keywords: DORIS, IDS, GGOS
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