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Displacement of the Okinotorishima Island
From February, 1999 to February, 2002

W &R

BLBUA - EIRER

Geodetic Department Masahiro AIBA, Hideo HAMAZAKI

® FH

E R, W REBOERRMERES 1)
v 7 Lb— MEEOINORE®, FEIZBNT1989
E S GPSBMIZ ML TV %,

AERETCIE, 19994E2 A~20024F2 HOMIZHR 5 iz
EEOBRNUT—2 2 L, FERIOEMRGPSEE IGS)
OERHED S —EFE=AR MM /E) OEEERYD, 2
OEMEEHEH U, 19994F2F~2002F2H £ TOE
AT U R, N70° W 5.0cm/4Erk b, RED
EFEHERELEERER (ITRF) 2B W CHEALTEIC B L
TND I EDPHERR SN :

1. Uz

HE TR T, T SBICBIT D EMERMEBEDR
ERCT 4V L ETL— NEBOMRELEERNE LT,
1989 4Eh» & B IZ BT GPS B2 =BiE L T Do

B, W BBIZR, —F AR W BE RU=E
S=58 TuhE) PERBINTED, B2
V¥ —DERIR O RS L D EHI L, GPSERIZT
S TWB, ZABDENE, E14E1H 23 T
—E= R THEE ) o T BB, Z85=AR
HeE@Es 6 TwhE) TERS N, JOHETR,
ERBEOAMEMHT 5.

BESO=ASORERRICOWTIE, 1989 EE 0T
— % & OB CRENT LR DB ARI TN D, &z,

—SE AR T B TDW Tk, 1998482 HEIO

F—% %, ENOEFEEREZAES UTIIT L,
LV BEOBEVHERRPARIN TN S,

Apsscid, 199942 H~2002452 EOMICHE S
FAED GPS BT —% 2 FHWT, EFEGPSHE (IGS)
OBUED S —EFE=Am W RE1 OEEZERD, £
DENEZEH Uk,

2. W/ BEOHBE

W BB, B SEICH1700km, NEREED
& FEPE I 900 km BN 7= B ARB RIS ISR T 2 A S
THhs (M- 1). ABE, BAEK Ik OEENES
U7=HIEAfE () —7) oo Thh (BE-1), —%
SAEDPRBINTND TENE | (BE—2) RU=%
ZARDPERBIN TS HVNG) (BE—3) 0220

AN BRI Y B B . ZOMIABORAE TS
B4 TSRO T SO 1E & M BIIER, (SEP) (S—
4) RATHETH HEFHAE (55— 5) HHEET D
(E--250, 1999).

y ¥4 AR
L3 Bk

10°N

130°E 140°E 150°E 160°E

/) BBAER

120°E

-1

110°E

M/ B BEER

TE- 1
(BxzmE) -7 Ly b, T/ BEORE] £D)



22 ' FE MRS 2002 No.99

.

\& - , \ ‘\\\\

FEE-3 duhE
HASFEHD &

.

FE—-4 #BMER (SEP)
HFNGIREE - FUALREIh TN S,

R

gx\\\\

%&QN -

hah \\\\ \%i\\? :}\}\\\X:\ ;\§=\ s

FE-5  BMRTEE (RATAH)

BE—-7 {EEMICT N
ARDH N2 BRI S IEEERC T EPE




] HUER R

3. WTSA
3.1 ¥—%

SEERLEGPSBNT—F %, £— 1ITRT,
19994~ 2001 FEIC DN T, Zh2hi2 HS, 20024
DWW TEHIBHADT —F BEENTWD. BHIAH
DMBERR DD, BRI O H IR
& —, ELREEAR RO THRRET & OB T
WEINDEDTHD. £, BIRLIZENDH DD
&, RROHECRBICLET SRkl TH b,

3.2 WIHAREIEE
SRR U= IR EIE R - 20 B v TH b,
ZOOMEIE, 19982 Bl —F =AM T BBl ITBn

THAXNETF—F 2L, BNOBFESE S THES

1 - TREARES - T, - TERMEL Z2EEMRELT

HEFT BT o RHERETH 5 (K- 2) (GLllil, 1999),
WX, DD X S ICEROBFEME R % EE

UTEELUEBRER2AVWED, EFEFicBn T,

R—3RPFE—SWRLEISIZTOUE) - T774L] -

b OEANADIGSEHHBEEEEL Uk, Z0DHEH

&, ROEBYTCH B,

1) # BERHEAORERIZMELTW 280, BN
DEFEEEE T & AV EFTCE, foEINWHhY
BTEEHL IR T LEWEBET RSN 5.

2) W BBEROFOREOEBETHEEROBEE, 7L
— MEBNC Lo T, ERN1~5ecmBEDEMND, F
fMahz, LiL, BEFEESE, SAEEHARS
NTWRWED, BEEEBNARIN TN S IGSEHH

F£-1 —E=ALAM/ BEIIBITBEEDGPSHIH
BRANT BT | B kil
1999.02.22 6:00 UT~ 02,23 24:00 UT | 4285FY | #nEie - &% ik
2000.02.18 6:00 UT~ 02,19 24:00 UT | 421$R9 | O35 - # L5
2001,03.01 1:00 UT~03.02 24:.00 UT | 47F5[0 | 7T 7 - VEIGHR
2002.02.03 1:00 UT~ 02,06 06:00 UT | 77W5H8 | T30 - BB

x—2 —FH=AK T/ BB OVIHIEEE

Tokyo97 (Bessel ¥5FIE) ITRF94 EEAEZA
fRE = 20°257 15.0186" N X=—4307245.5900m
FEEE=136° 5" 1.24517E Y= 4147685.1919m

FEFMAE 112.952m 7= 2211923.1500m

2002 No.99 23

BEEERE UTEHT 255, KDBEORNET
PHIR S NS,

3.3 V7hkoxr

FEEHEAMANTIZIE, GAMIT Version 10.04, #HFig5t
#71Z GLOBK Ver 5.051 Global solution Z{#HH L=, £
T2, ATHMER OIS R O PEIE AT E trns99 Ver
1152 @A Uik,

50°N

40°N

30°N

 mxm

ﬁ H

' oy REE 1
ﬁ'\g&/ ﬁ‘ 1
BB

10°N

110°E 120°E 130°E 140°E 150°E v160°E

K—2 WHEEOE S

77 N
140°E

-3 EFEFETOERER

it

120°E

130°E 150°E 160°E

- RK—-3 SEMFERA UL, 1997.0FI2H 1) B EEADITRF2000 FEAZE R UEERIHEE

IGS B4 X (m) Y (m)

Z () Vx (m/y) Vy (m/y) Vz (m/y)

D TSKB —3957199.240 3310199.668

3737711.708 —0.0012 0.0073 —0.0087

77 GUAM —5071312.800 3568363.492

1488904.316 0.0042 0.0105 0.0030

¥ SHAO —2831733.268 4675666.039

3275369.521 —0.0307 —0.0112 —0.0134




24 AR 2002 No.99

AT, JHT— & ENTEIC B 2 Link U —2 AT
—>ayGaa l ZHHALE.

4. FEHSR

fERTIE, £ —HI &IZGAMITIC X 2 EHRRIT 21T
o7z Bk, IGSOMEBEZMM Lk, WIZ, GLOBK
K BHEREE T o /2. BB, AUETT—2H52
HM Ed 2580, £ &OTHPEREZ Lk,

ATRER %, R—4~612mR T,

#— 412k, v avicB0 2HBEEE» SO
PR R LR R R Y. WERDELRE {R>TH

Db, Thik, W/ KD YIEEREEOME
HELUTOBEH L TNWAZEERL TN,

GAMITIZ & ZREEESRERIT I B30T, 2001 4EDEE 60
twdar&2002EDET -ty aricBWT, BT
BIEBIKRT TSR oz, FH60kv I aizonT
K77 LADF—2DEECERTEY, F3Tkvia
YIZoWTH, 2K IEDTF I HEHEFERTERD o
o T, ThHDEYYar Tk, BEMD2MEE
BoTLUE oz, MOMITHREBLTHAS Y, #EH
RKELEBESTVWDRED, Z0220E vy avOiERX
BRBRICEEH Ukb ok, BB, BIrDERICKRT

£—4 Rty a OUHIEASEN S QTS LIS
*ty S a VEGERH. BEMORATAORERE, SMEERICIEHRALTHRL,.

Gamit Globk TEEEE A b OFFEE (m) EHEZ (m)

F ryvay T Postfit prefit H =
N =] , dx dy dz dx dy dz

nrms chi**2
1999 53 18 0.22147 | 0566 |-0.0025 | 00020 | 0.0342 | 0.0059 | 0.0051 | 0.0030
1999 54 24 | 021927 | 05% |-00100 | 00875 | 0.0326 [ 0.0060 | 0.0052 | 0.0031
1999 [ 53+54 0585 |—-00062 | 00898 | 00335 | 0.0043 | 0.0037 | 00022 | 2HSOEEELA
2000 49 18 0.22209 | 0512 | 00334 | 01297 | 00521 | 0.0083 | 0.0077 | 0.0045
2000 50 24 0.21366 | 0598 | 00437 | 01223 | 0.0488 | 0.0071 | 0.0069 | 0.0039
2000 | 49450 0555 { 00393 | 01256 | 0.0501 | 0.0055 | 0.0052 | 0.0030 | 2H45®NEHEERH
2001 60 23 0.23207 | 3.701 [-00701 | 03838 | 0.1322 | 0.0131 | 0.0147 | 0.0091 | 277 L5—% (FHRA
2001 61 24 | 021785 | 0765 | 00660 | 0.1486 | 0.0679 [ 0.0045 | 0.0044 | 0.0026 | $&F
2002 34 23 | 021137 | 1225 | 00886 | 01944 | 00933 | 0.0044 | 0.0042 | 0.0025
2002 35 24 020864 | 1.082 | 0.0998 | 0.1801 | 0.0856 | 0.0045 | 0.0044 | 0.0026
2002 36 24 0.21397 | 0975 | 01037 | 01792 | 00819 | 0.0041 | 0.0040 | 0.0024
2002 37 6 022471 | 0.287 | 00820 | 01970 | 0.0871 | 0.0142 | 00115 | 00065 | ©IFF—% FEERT
2002 | 34+35+36 1.087 | 00973 | 01852 | 0.0877 | 0.0026 | 0.0025 | 0.0016 | 3HADELIEREA

%—5 Kty aYIZBIFBITRFEEEZRDX - Y - 7E4EE
Cip

& | wyvay ?é‘;g e ’%f(m) > W o=
1998 — 43072455900 4147685.1919 2211923.1500 WA (1998462 H)
1999 53 18 — 43072455925 - 4147685.2839 2211923.1842
1999 54 24 — 4307245.6000 4147685.2794 2211923.1826
1999 | 53+54 — 4307245.5962 4147685.2817 2211923.1835 2 B0 EERR
2000 49 18 —4307245.5566 4147685.3216 2211923.2021
2000 50 24 — 43072455463 4147685.3142 22119231988
2000 |  49+50 — 43072455507 4147685.3175 2211923.2001 2 B30 EERA
2001 60 23 — 4307245.,6601 4147685.5757 22119232822 277 15— B ERAA
2001 61 24 — 43072455240 4147685,3405 2211923,2179 RA
2002 34 23 —4307245.5014 4147685.3863 2211923.2433
2002 35 24 — 4307245.4902 4147685.3720 2211923.2356
2002 36 24 — 4307245.4863 41476853711 2211923.1524
2002 37 6 — 4307245.5080 4147685.3839 22119232371 DT —F HATTE
2002 | 34+35+36 — 4307245.4927 41476853771 2211923.2377 3 HAO R




ElTHIEEPRERR 2002 No.99

#£—6 HREDOBESSELFEMMAS LU GRS-804EMF tOEE - F - BHES

25

& fRtr Tokyo97 Tokyo97 s GRS-80 GRS-80 GRS-80

Wi | (BESSEL) #% | (BESSEL) &% (BESSEL) g RE ErHEE
1998 20 25 15.01860 | 136 05 01.24510 112.9520 20 25 31.97751 136 04 52.14166 47,2627
1999 | 42 | 20 25 1501886 | 136 05 01.24302 113.0262 20 25 31.97777 136 04 52.13957 47.3369
2000 | 42 | 20 25 15.01946 | 136 05 01.24104 1130246 20 25 31.97837 136 04 52.13760 47.3353
2001 | 24 | 2025 1502004 | 136 05 01.23983 113.0277 20 25 31.97895 136 04 52.13638 47.3384
2002 | 71| 20251502061 | 136 05 01.23817 113.0373 20 25 31.97952 | 136 04 52.13473 47.3480

N70° W5.0cm/#

—4 KFEMEIE
Ah S OFEIA EBFOENBETT

Lo EREEIZ DV T, RIATE R =,
F—5HIclE, &EvializBIF3ITRFEERD

X Y ZEEEERLTCH B, £— 610, BED

BESSEL#EFAE L XGRS0 FHE LK - &BF -

HIMEARERLTH 2. BE - BEOE(ED»S, WEike

HEZHEH L TN DI LD 5.

INBDFEFHRER — 4R U THE. 19994F2H
~2002F 2 ECOEMBE YU EMFR, N70°W
5.0cm/EDENH S NI=o

2P, VB VTR LB, ST 2T
7219992 A~20024F2 H F COME LI, EEMAPEA
LV 7 "o F7ON—=UarviESehs, Eiig
DOFFICEZORDP > Tz BAIIZ 1998 42 HH 51999
FE2HOEMERERDDENEL W6.2cm 27D,

5. BROEE
EHEORER, 199942 H~20024E2 H £ T DAL
E-LT, N7O°Wh0cm/EL WS ERIEH SN,
W EBD LI Z74VEVIBT L — FOBEICD
WT, TNETIBN L ODWEDD B,
DLIEOBEE AT B BEOMEE (ITRFI3)
IZN68.7 (+16.1) ° W2.97 (£ 1.02) em/yr, ZE 21—
P TU— MRBIINT A BEOHEEEE I
N59.9° W 5.98cm/yr L WS RERIPIME TN TWD (N
M, 1996).
HoBBLRAIULZ 4V EVETL— EEHIRED
BERIEIZOWT, BESOVLBIEMAR2EHEL Uk &

Bl—5 - VLB & 3 BEORRNTHER

DR E VLBIERRI A OREIEL, 1987E~19894Em 242
BTNG67° W74+ 0.8cm/24ECH 5 (Matsuzaka et al,,

11991)

BAED VLBLIZ X 2R, ELILHEROR—L
NR—=PIZBNWTABINhTWSE (M—5) (hitp://
vidh.gsl gon/sokuchi/vi/global /) o BRI O
DVWTE, THLHDHR—AR—IYEBRTWEREEEN,
X S T2 &, REDPHEAEA~K4.0cm/E
TRELTWEZ EDPHEARND, Z2 T, Vra—N»
IR DFT DR TN D78, D DN T SN
HANDBEHBROSND,

I id, SEEPREERDMID I B B J= S HTIT g
T2 LXTERNY, SHESNEFHREMNEROREE
CHRRTH B LEZ D,

6. SEDORE
FABOZS=44 MM KD, mwﬁzg



26 E AR 2002 No.99

EIRESEOBNRERE DA ~ 5L Dz, g
WETE T2 E CILBEL BP0z, ZFZAROEMNER
HahiE, —S=ARDEMEED TE 2728, 58O
BB N D,

BERDBME LTY 4 ) BV DIGSEBRIFEE FE L
e, 7“““—& DRADEE 2 H SN, SEEEMLRP-
2o G, MOEEER LY « VEVOBARBHHERAL
EADBRVWEEDbNS,.

T. F&8

A2H 5#1,700km #EN =i BEBIZBWTCERE R
HHEZREOATE 2 8H T 3 =iz, VLBIZH O
HE LW, RBZEEZ) — 7 ICHENEE5ETH D
= DEH DAL HR IR T C OMEFFEIIC NI
FHEIN, VLIBIFHITRENICHE LY., 20D, £
R - SR OB - 2HHALED, BERICEE

HOBRRER =S EEREREBRT 2T, GPSD
BEERIET 2175 ODPBERRCTERRROAETH L &
HEZ Do

W BB, 74 e L — b OREHRRICAE
LU, AbDT7L— MERDPS HESHEN TN 2. /60T,
TV— MERED 7L — bR OERIC X DR Y
ZEEZITY, 71UV E BTV bOEEERELT
WBEHFEZLNTWD (N, 1996). 71 V&g
7L —bOEIEEMD LI, BHAPSOREECES
LTCHAIHEDAN =X LT =ODERRHZIZ
BBEEZLN, SHBOEIEHEGPSBMZEML T,
W BROEMBEEHRT 205D H 5.

FMERELODDBITHED, 19994FE~2002 41
BEAEMU RS, ECBU HirnzREniziges
Bl > ¥ —, EhZBEAARE RO TR TEERT
DEIRHEBIDIRE D 412, Z I E#HT %,

& Xk

IR - IMTSEF - BB — - SRANA=RS - BIRE—

- ZHEHE - RIE I (1996)

Y RESIZ BT B GPS Bl

ZEoTEBNET 4 UV L — FOEFNIOWT, HHizeaEE, No. 42, 233-243,

E+amE (1999) : ) B EMERRRKIRAIE.
WIS - SEHEERE - BHRBUR (2002)
HEE,

SuL—# - EERA (1999) -

¥ BB BT B LR (CPE10FEE~ 1348[8), FEMbBEbeHel

W BBIIBIT 2 —F=AR (RBE) ORREHIIOWT, BT HbIER e

Matsuzaka, S, M. Tobita, Y. Nakahori, J. Amagai and Y. Sugimoto (1991) : Detection of Philippine Sea Plate motlon
by very long baseline interferometry; Geophys. Res. Lett., 18, 1417-1419.



