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COMVBI NATI ONS OF ECP MEASUREMENTS: COMVB96 EOP(JPL) 97 C 02
& POLE96 ECP(JPL) 97 C 03

R S Goss (Jet Propulsion Laboratory, California Institute of
Technol ogy, Pasadena, CA 91109-8099, USA;, rsg@ogos.jpl.nasa. gov)

A Kalman filter has been wused to conbine independent
neasurenments of the Earth's orientation taken by optical
astronetry and the space-geodetic techniques of LLR SLR VLBI,
and GPS. The approach taken is the sane as that wused in
generating previous such conbinations (e.g., Goss, "Conbinations
of Earth Oientation Masurenments: SPACE94, (COVB94, and POLE94",
J. Ceophys. Res., 101, 8729-8740, 1996) and will be only briefly
described here. Prior to incorporation of the optical astronmetric
nmeasurenments, the space-geodetic mneasurenents were first conbined
together, resulting in the conbined EOP series ECP(JPL) 97 C 01
(al so known as SPACE96), the description of which can be found
el sewhere in this volune. The incorporation of the optical
astronetric measurenents was then done in two stages: (1) the BIH
optical astronetric series (Li, BIH Annual Report for 1984, pp.
D31-D63) was first conbined with SPACE96 to form COVB96, and (2)
the International Latitude Service (ILS) optical astronetric
series (Yum and Yokoyama, Results of the ILS in a Honogeneous
System 1980) was conbined with COVB96 to form POLE96.

Prior to form ng COVB96, the BIH astrometric series was first
corrected to have the same bias and rate as SPACE96, the stated
nmeasurenment uncertainties of the BIH series were adjusted by
applying a constant multiplicative scale factor that nade the BIH
residual, when differenced with SPACE96, have a reduced chi-square
of one; and those BIH data points whose residual values were
greater than three times their adjusted wuncertainties were
del et ed. In addition, in order to correct for systematic,
seasonal ly varying effects in optical astronetric neasurenents,
the annual term of the BIH series was adjusted to be in agreenent
with the annual term exhibited by SPACE96. The corrections thus
determ ned and applied to the BIH series prior to its conbination
with SPACE96 are shown in Tables 1 and 2, with the 1-signa fornal
uncertainties in determning these bias, rate, and annual term
corrections being shown in parentheses.

The result of conmbining the corrected BIH optical astronetric
EOP nmeasurenents with SPACE96 is designated EOP(JPL) 97 C 02 (also
known as COVB96), spans January 20, 1962 to February 5, 1997 at 5-
day intervals, and consists of values of PMX, PM, UT1-UTC their
1-sigma formal uncertainties, and correlations. The new 9.3- and
18. 6-year terns in UT1l have been included in the COVB96 UT1l val ues
for all epochs since the beginning of the series by adding the
correction:

UTl new - UT1l old = -0.176 sin(Qrega) - 0.0042 sin(2.*Qrega) (ns)

which is consistent with the new GST definition (see I|ERS
Conventions (1996), pp. 21-22), but is of opposite sign to the
correction given in | ERS Gazette No. 8.

The ILS optical astrometric series was then conbined with
COvB96 to form POLE96 after first: (1) correcting the ILS series
to have the sanme bias, rate, and annual term as COVB96, (2)
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applying a constant multiplicative scale factor to the stated
nmeasurenent uncertainties of the ILS series so that its residual,
when di fferenced with COVB96, had a reduced chi-square of one, and
(3) deleting those data points whose residual values were greater
than three tines their adjusted uncertainties (see Tables 1 and 2
for the values of the corrections applied to the ILS series). The
result of conbining the corrected ILS optical astrometric ECP
neasurerments with COVB96 is designated EOP(JPL) 97 C 03 (also
known as PCOLE96), spans January 20, 1900 to January 20, 1997 at
30.4375-day intervals, and consists of values of PMX and PM,
their 1-sigma formal uncertainties, and correl ations.

ACKNOALEDGVENTS. The work descri bed here was perfornmed at the Jet
Propul sion Laboratory, California Institute of Technol ogy, under
contract with the National Aeronautics and Space Adm nistration.

TABLE 1. ADJUSTMENTS TO BI AS, RATE, AND UNCERTAI NTY

DATA SET BI AS RATE UNCERTAI NTY
NANVE (rmas) (mas/yr) SCALE FACTOR
Bl H PMX PWY uri PMX PMWY uri PW  PMY  UT1

-0.397 -2.300 -8.260 1.026 0.885 5.235 1.819 1.627 1.894
(0.757) (0.658) (0.699) (0.417) (0.173) (0.279)

ILS PMX PMY uT1 PMX PMY uT1 PMX PWY  UT1
-49.836 -1.477 --- 0.019 -0.204 --- 2.002 1.565 ---
(2.185) (1.717) (0. 444) (0.349)

Ref erence date for rate adjustnment of BIH series is 1980.0
Ref erence date for rate adjustnent of ILS series is 1970.0

TABLE 2. ADJUSTMENTS TO ANNUAL TERM

DATA SET COEFFI Cl ENT OF COEFFI Cl ENT OF
NANVE SI NE TERM ( nas) COSI NE TERM ( nas)

Bl H PMX PMY uT1 PVX PMY uT1
-5.796 -6.457  5.325 -3.383  9.220 -1.052
(0.909) (0.626) (0.732) (0.950) (0.689) (0.778)

ILS PIMX PMY UT1 PIMX PMY uT1
-0.492  7.738 - 9.239 -10.788 -
(3.069) (2.410) (3.075) (2.415)

Ref erence date for adjustnment of BIH series is 1980.0
Ref erence date for adjustnment of ILS series is 1970.0
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ATTACHVENT 1
Techni cal description of solution JPL 97 C 02

Techni que: Conbi ned

Anal ysi s Center: Jet Propul sion Laboratory

Sof t war e used: Kal man Earth Orientation Filter (KECF) OP-B
Dat a span: Jan 62 - Feb 97 at 5-day intervals

Cel estial Reference Frane: Not Applicable

a - Nature:

b - Definition of the orientation:
Terrestrial Reference Frane: Not Applicable

a - Relativity scale:

b - Velocity of Iight:

c - Geogravitational constant:

d - Pernmanent tidal correction:

e - Definition of the origin:

f - Definition of the orientation:

g - Reference epoch:

h - Tectonic plate nodel:

i - Constraint for time evolution:

Earth orientation: EOP(JPL) 97 C 02

a - Apriori precession nodel: Not Applicable
b - Apriori nutation nodel: Not Applicable
c - Short-period tidal variations in x, y, UT1:

When necessary, diurnal and sem diurnal tidal variations

have been renoved fromthe individual EOP series prior to

their conbination into EOP(JPL) 97 C 02. Diurnal and

sem di urnal tidal terms have not been added back and are
therefore not included in the values reported in EOP(JPL) 97 C 02.

Esti mated Paraneters:

a - Celestial Frane:

b - Terrestrial Frane:

c - Earth Orientation: PMX, PMY, UT1-UTC
d - Ohers:
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ATTACHMENT 2

Techni cal description of solution JPL 97 C 03

Techni que:

Anal ysi s Center:

Sof t war e used:

Dat a span:

Cel esti al Reference Frane:

a
b

Nat ur e:

Definition of the orientati

Terrestrial Reference Frane:

(o

- 0 Q9 O

= (]

Rel ativity scal e:

Vel ocity of l|ight:
Ceogravitational constant:
Per manent tidal correction:
Definition of the origin:
Definition of the orientati
Ref erence epoch:

Tectoni c pl ate nodel :

Constraint for tinme evol uti

Earth orientation:

a - Apriori precession nodel:

b - Apriori nutation nodel:

c

Esti

a

Conbi ned

Jet Propul sion Laboratory

Kal man Earth Orientation Filter (KECF) OP-B
Jan 1900 - Jan 1997 at 30.4375-day intervals
Not Applicable

on:

Not Applicable

on:

on:
EOP(JPL) 97 C 03
Not Applicable
Not Applicable

Short-period tidal variations in x, y, UT1:

When necessary, diurnal and sem diurnal tidal variations

have been renpved fromthe

i ndi vidual EOP series prior to

their conbination into EOP(JPL) 97 C 03. Diurnal and
sem di urnal tidal terms have not been added back and are
therefore not included in the values reported in EOP(JPL) 97 C 03.

mat ed Paraneters:
Cel estial Frame:
Terrestrial Frame:
Earth Orientation:
O hers:

PMX, PMY



JPL Kal man

37684.
37689.
37694.
37699.
37704.
37709.
37714.
37719.
37724.
37729.
37734.
37739.
37744.
37749.
37754.
37759.
37764.
37769.
37774.
37779.
37784.
37789.
37794.
37799.
37804.
37809.
37814.
37819.
37824.
37829.

50339.
50344.
50349.
50354.
50359.
50364.
50369.
50374.
50379.
50384.
50389.
50394.
50399.
50404.
50409.
50414.
50419.
50424.
50429.
50434.
50439.
50444,
50449.
50454.
50459.
50464.
50469.
50474.
50479.
50484.

MID

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

Submitted to International Earth Rotation Service Annual Report for 1996

Earth Orientation Series : COVB96 19- MAR- 97 17:59: 30 | ERS Series Designator : ECP(JPL)
PV PWY Ur1l-urc SIG X SIGY SIGU COR XY COR XU COR YU
(arc sec) (arc sec) (sec) (arc sec) (arc sec) (sec)
0.0314854 0.2681213 0.0234903 0 O 0.0093347 0.0077901 0.0009265 0 O 0 -0.0077 0.0000 0.0000
0.0326178 0.2698719 0.0246645 0 O 0.0084665 0.0072595 0.0008921 0 O 0 -0.0065 0.0000 0.0000
0.0328629 0.2716567 0.0245233 0 O 0.0081844 0.0071804 0.0009115 O O O -0.0026 0.0000 0.0000
0.0319301 0.2736509 0.0247000 O O 0.0082001 0.0072727 0.0009328 0 0O O 0.0005 0.0000 O0.0000
0.0296989 0.2760848 0.0221900 O O 0.0083090 0.0073787 0.0009359 0 O O 0.0017 0.0000 0.0000
0.0262028 0.2791522 0.0206938 0 O 0.0084070 0.0074565 0.0009340 0 O O 0.0016 0.0000 0.0000
0.0214081 0.2826153 0.0212087 0 O 0.0084543 0.0074866 0.0009421 0 O O 0.0012 0.0000 0.0000
0. 0152656 0.2860918 0.0203012 0 O 0.0084431 0.0074547 0.0009595 0 O O 0.0010 0.0000 0.0000
0.0078328 0.2892928 0.0193967 0 O 0.0083678 0.0073546 0.0009706 O O O 0.0005 0.0000 0.0000
0. 0006598 0.2918806 0.0177023 0 O 0.0082166 0.0071937 0.0009642 0 0 O -0.0007 0.0000 0.0000
0.0097872 0.2934695 0.0136622 0 0 0.0079988 0.0069944 0.0009275 0 0 0 -0.0024 0.0000 0.0000
0.0191372 0.2936958 0.0128621 0 O 0.0077688 0.0068271 0.0008931 0 O 0 -0.0041 0.0000 0.0000
0.0283603 0.2923411 0.0117275 0 O 0.0075861 0.0067317 0.0008752 0 O O -0.0047 0.0000 0.0000
0.0373540 0.2893985 0.0095965 0 O 0.0074926 0.0067206 0.0008709 0 O 0 -0.0040 0.0000 0.0000
0. 0460603 0.2850077 0.0084010 O O 0.0075058 0.0067905 0.0008853 0O O O -0.0024 0.0000 0.0000
0.0541841 0.2794965 0.0042659 0 O 0.0075990 0.0069049 0.0009069 O 0O O -0.0009 0.0000 O0.0000
0.0614943 0.2733974 0.0009562 0 O 0.0077441 0.0070515 0.0009361 0 O O 0.0002 0.0000 0.0000
0.0679282 0.2671935 -0.0003235 0 O 0.0079155 0.0072106 0.0009632 0 O O 0.0012 0.0000 0.0000
0.0734941 0.2610586 -0.0031207 O O 0.0081084 0.0073696 0.0009883 0 O 0O 0.0022 0.0000 0.0000
0.0782241 0.2550807 -0.0053292 0 O 0.0083208 0.0075302 0.0010214 0 O O 0.0027 0.0000 0.0000
0.0821457 0.2492718 -0.0080140 0O O 0.0085219 0.0076735 0.0010495 0 O O 0.0026 0.0000 0.0000
0. 0853267 0.2435474 -0.0131284 0 O 0.0086714 0.0077725 0.0010599 0O O O 0.0018 0.0000 0.0000
0.0879435 0.2376916 -0.0149918 0 0 0.0087543 0.0078284 0.0010664 0 0 O 0.0009 0.0000 0.0000
0. 0901060 0.2314774 -0.0169403 0 O 0.0087816 0.0078535 0.0010765 0 O O 0.0007 0.0000 0.0000
0.0918342 0.2245992 -0.0193181 0 O 0.0087674 0.0078338 0.0010698 0 O 0 0.0013 0.0000 0.0000
0.0931604 0.2169874 -0.0201422 0 O 0.0087316 0.0077633 0.0010418 0 O 0 0.0020 0.0000 0.0000
0.0941753 0.2088712 -0.0227932 0 O 0.0086803 0.0076636 0.0010022 O O O 0.0015 0.0000 0.0000
0.0949339 0.2006384 -0.0237196 0 O 0.0086190 0.0075801 0.0009780 O O O -0.0003 0.0000 0.0000
0.0955468 0.1926172 -0.0220751 0O O 0.0085613 0.0075498 0.0009906 0 0O O -0.0023 0.0000 0.0000
0.0960158 0.1851101 -0.0212127 0O O 0.0085271 0.0075752 0.0010259 0 O O -0.0030 0.0000 0.0000
2501 records not shown
0.2903197 0.2960679 0.0980549 0 0 0.0001211 0.0000653 0.0000159 0 O O 0.0134 -0.1011 0.0549
0.2838254 0.2753484 0.0892498 0 O 0.0000870 0.0000505 0.0000068 0 O O -0.0172 -0.3088 0.0401
0.2802019 0.2574759 0.0809966 0O O 0.0000975 0.0000707 0.0000184 0 O O 0.0210 0.0643 -0.0160
0.2720276 0.2388846 0.0697801 0 O 0.0001607 0.0000739 0.0000151 0 O O -0.0129 -0.1040 -0.0204
0.2637495 0.2207214 0.0603256 0 O 0.0000880 0.0000439 0.0000070 O O O -0.0344 -0.2806 0.0191
0.2539789 0.2034706 0.0522374 0 O 0.0001185 0.0000627 0.0000158 O O O -0.0093 -0.0086 0.0011
0.2423645 0.1888501 0.0422058 0 O 0.0001159 0.0000800 0.0000146 0 O O 0.0025 -0.0135 0.0038
0.2302556 0.1746587 0.0321972 0 O 0.0001464 0.0001021 0.0000300 0 O O 0.0034 -0.0161 -0.0064
0.2174128 0.1617176 0.0214935 0 O 0.0001042 0.0000794 0.0000093 0 O O 0.0295 -0.3193 0.0734
0.2046132 0.1467793 0.0099401 0 O 0.0001352 0.0000964 0.0000251 0 O O -0.0016 -0.0151 -0.0070
0.1914333 0.1322056 0.0014309 0 O 0.0001094 0.0000809 0.0000107 O O O 0.0056 -0.0118 -0.0890
0.1740400 0.1212473 -0.0081874 0 O 0.0001262 0.0000639 0.0000166 O O O 0.0305 -0.0220 -0.0501
0.1544331 0.1125122 -0.0188193 0 0O 0.0000929 0.0000721 0.0000063 0 0O O -0.0520 -0.3225 0.0468
0.1342074 0.1047720 -0.0284576 0 O 0.0001485 0.0000963 0.0000211 0 O O 0.0078 -0.0972 0.0275
0.1190350 0.0989244 -0.0389859 0 O 0.0001441 0.0000785 0.0000351 0 O O -0.0232 -0.0257 0.0226
0.1012143 0.0947762 -0.0478046 0 O 0.0000809 0.0000633 0.0000094 0 O O 0.0101 -0.2363 0.0214
0.0822369 0.0919345 -0.0558825 0 O 0.0001788 0.0001077 0.0000227 O O O -0.0013 0.0077 -0.0008
0.0624116 0.0887751 -0.0647377 0 O 0.0001495 0.0001069 0.0000111 O O O 0.0093 0.0016 -0.0005
0. 0429524 0.0852075 -0.0731280 0 O 0.0001092 0.0000850 0.0000140 O O O -0.0024 -0.1046 0.0115
0.0276158 0.0873450 -0.0828684 0 O 0.0001157 0.0000802 0.0000340 0 O O -0.0026 -0.0456 0.0039
0.0123330 0.0905967 -0.0930926 0 O 0.0001404 0.0001052 0.0000112 0 O O -0.0030 -0.0055 -0.0008
0.0022211 0.0928515 -0.1016505 0O O 0.0001121 0.0000905 0.0000978 0 O 0 -0.0001 0.0023 -0.0011
0.0231703 0.0954258 -0.1110462 0 O 0.0001140 0.0000731 0.0000268 0O 0O O -0.0207 -0.1036 0.0152
0. 0405720 0.1011851 -0.1208449 0 O 0.0001676 0.0000826 0.0000260 O O O 0.0017 -0.0465 0.0097
0.0562117 0.1071397 -0.1304272 0 0O 0.0000743 0.0000796 0.0000253 0 0 O 0.0003 -0.0023 0.0017
0. 0680877 0.1146437 -0.1413328 0 O 0.0001783 0.0000866 0.0000237 0 O O -0.0040 0.0064 -0.0070
0.0797434 0.1248415 -0.1498013 0 O 0.0000996 0.0000890 0.0000105 0 O O -0.0043 -0.0001 -0.0002
0.0936832 0.1340412 -0.1571365 0 O 0.0001153 0.0000937 0.0000094 0 O O 0.0029 0.0000 0.0000
0.1086139 0.1434542 -0.1651593 0 O 0.0001484 0.0000662 0.0000102 O O O -0.0010 O0.0000 0.0000
0.1224708 0.1546974 -0.1718991 0 O 0.0001551 0.0000916 0.0000166 O O O 0.0010 O0.0000 0.0000

97 C 02
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JPL Kal man Earth Orientation Series : POLE96  7- MAR 97 21:40: 38 | ERS Series Designator : EOP(JPL)
MID PV PWY SIG X SIGY COR XY
(arc sec) (arc sec) (arc sec) (arc sec)
15039. 67361111  -0.0072828 -0.0088656 0O O O 0.0193783 0.0161063 O 0O O O 0.0021 0 O
15070. 11111111  -0.0063474 -0.0412608 0 O O 0.0191262 0.0159486 O 0 O O -0.0013 0 O
15100. 54861111 -0. 0291165 -0.0587655 0 O O 0. 0190619 0.0159157 0 O O O -0.0010 0 O
15130. 98611111 -0. 0593779 -0.0695287 0 O O 0. 0190612 0.0159125 0 O O O -0.0002 0 O
15161. 42361111  -0.0831713 -0.0774402 0 O O 0.0190507 0.0159134 0 O 0 O 0.0005 0 O
15191. 86111111  -0.0971493 -0.0783962 0O O O 0.0190368 0.0159163 0 0 O O 0.0005 0 O
15222.29861111  -0.1096954 -0.0668536 0 O O 0.0190319 0.0159174 0 0O O O -0.0001 O O
15252. 73611111  -0.1223654 -0.0434042 0 O O 0.0190378 0.0159151 0 0O O O -0.0007 O O
15283. 17361111 -0.1278988 -0.0135316 0 O O 0. 0190467 0.0159116 0 O O O -0.0006 0 O
15313. 61111111 -0.1213463 0.0122975 0 O O 0. 0190486 0.0159101 0 O O O 0.0000 O O
15344. 04861111  -0.1022536 0.0249952 0 O O 0.0190413 0.0159114 0 O O O 0.0005 0 O
15374. 48611111 - 0. 0743322 0.0276392 0 O O 0.0190317 0.0159137 0 0O O O 0.0004 0 O
15404. 92361111 - 0. 0462426 0.0357577 0 O O 0.0190282 0.0159145 0 0O O O -0.0001 O O
15435. 36111111 - 0. 0194914 0.0422962 0 O O 0.0190328 0.0159128 0 0O O O -0.0005 O O
15465. 79861111 0. 0066400 0.0448033 0 0 O 0. 0190395 0.0159101 0 O O O -0.0004 0 O
15496. 23611111 0. 0341533 0.0241694 0 O O 0. 0190410 0.0159090 0 O O O 0.0000 0 O
15526. 67361111 0.0540820 -0.0197452 0 O O 0.0190355 0.0159100 0 O O O 0.0004 0 O
15557. 11111111 0.0627361 -0.0716313 0 O O 0.0190282 0.0159118 0 O 0 O 0.0003 0 O
15587. 54861111 0.0454748 -0.1212297 O O O 0.0190255 0.0159123 0 O O O -0.0001 O O
15617. 98611111 0.0067280 -0.1454532 0 0 O 0.0190290 0.0159110 0 O O O -0.0004 0 O
15648. 42361111 -0. 0393572 -0.1436467 0 O O 0. 0190341 0.0159090 0 O O O -0.0003 0 O
15678. 86111111 - 0. 0856945 -0.1284842 0 0 O 0. 0190352 0.0159081 0 O O O 0.0000 0 O
15709. 29861111  -0.1273149 -0.1000124 O O O 0.0190311 0.0159089 O O O O 0.0003 0 O
15739. 73611111  -0.1533937 -0.0493615 0 O O 0.0190255 0.0159103 0O O O O 0.0002 0 O
15770. 17361111 - 0. 1549456 0.0212388 0 O O 0.0190235 0.0159107 O O O O -0.0001 O O
15800. 61111111 - 0. 1321026 0.0949102 0 O O 0.0190261 0.0159097 O 0O O O -0.0003 O O
15831. 04861111 -0. 0851675 0.1581493 0 0 O 0. 0190300 0.0159082 0 0 0 O -0.0003 0 O
15861. 48611111 -0. 0155454 0.1936585 0 O O 0. 0190309 0.0159076 0 O O O 0.0000 0 O
15891. 92361111 0. 0620165 0.1866248 0 0 O 0.0190277 0.0159081 O O O O 0.0002 0 O
15922. 36111111 0. 1256731 0.1344591 0 O O 0.0190235 0.0159092 0 0O O O 0.0002 0 O
1105 records not shown
49586. 23611111 0. 0360945 0.1687944 0 O O 0.0001290 0.0001184 O O O O 0.0055 0 O
49616. 67361111 - 0. 0399316 0.1868732 0 O O 0.0000982 0.0000844 O O O O -0.0168 0 O
49647. 11111111 -0. 1124962 0.2379215 0 O O 0.0001981 0.0001675 O O O O 0.0462 0 O
49677. 54861111 -0. 1528593 0.3104770 0 O O 0. 0001101 0.0000886 0 0O 0O O 0.0546 0 O
49707. 98611111 -0. 1583756 0.3897084 0 O O 0. 0001108 0.0000998 0 0O O O -0.0025 0 O
49738. 42361111 - 0. 1244904 0.4648867 0 0O O 0.0001668 0.0001074 0 O O O 0.0147 0 O
49768. 86111111 - 0. 0822987 0.5190979 0 O O 0.0000997 0.0000959 0 O O O -0.0122 0 O
49799. 29861111 - 0. 0023689 0.5523449 0 0O O 0.0001072 0.0000935 0 0O O O 0.0709 0 O
49829. 73611111 0. 1007409 0.5545347 0 O O 0.0001184 0.0000996 0 0 O O 0.0684 0 O
49860. 17361111 0.2016626 0.5059682 0 0 O 0. 0000989 0.0001031 0 O O O 0.0221 0 O
49890. 61111111 0.2718712 0.4150583 0 O O 0. 0001376 0.0001045 0 O O O 0.0330 0 O
49921. 04861111 0. 2870705 0.2991072 0 O O 0.0001364 0.0001150 0 O O O 0.0268 0 O
49951. 48611111 0. 2461990 0.1906841 0 O O 0.0001118 0.0000767 O O O O 0.0083 0 O
49981. 92361111 0. 1654162 0.1181658 0 O O 0.0001008 0.0000833 0 O O O -0.0376 0 O
50012. 36111111 0. 0609091 0.0854850 0O O O 0.0001581 0.0000804 0O O O O -0.2370 0 O
50042. 79861111 -0. 0531033 0.0968703 0 O O 0. 0000636 0.0000720 0 O O O 0.0390 0 O
50073. 23611111 -0. 1573172 0.1612279 0 O O 0.0001188 0.0001186 0 O 0O O -0.0283 0 O
50103. 67361111  -0.2075640 0.2552184 0 0O O 0.0001124 0.0001034 0O O O O 0.0007 0 O
50134.11111111 - 0. 2209758 0.3650049 0 O O 0.0000801 0.0000832 0 O O O -0.0033 0 O
50164.54861111 - 0.1760253 0.4804156 0 O O 0.0001645 0.0000997 O O O O -0.0089 O O
50194. 98611111 - 0. 0946800 0.5579900 0 O O 0.0001114 0.0001380 O O O O 0.0089 0 O
50225. 42361111 0. 0228332 0.5952430 0 O O 0. 0001026 0.0000839 0 0O O O -0.0019 0 O
50255. 86111111 0. 1487514 0.5665498 0 0 O 0. 0001425 0.0001286 0 O O O -0.0937 0 O
50286. 29861111 0. 2415666 0.4885105 0 O O 0.0000867 0.0000806 O O O O -0.0061 O O
50316. 73611111 0. 2935643 0.3850778 0 O O 0.0000875 0.0000680 O O O O 0.0174 0 O
50347. 17361111 0. 2818797 0.2632629 0 O O 0.0000884 0.0000551 O O O O -0.0554 0 O
50377. 61111111 0. 2210852 0.1654348 0 0 O 0.0001160 0.0000813 0 O O O -0.0251 O O
50408. 04861111 0. 1218995 0.0996639 0 0 O 0. 0001401 0.0000742 0 O O O -0.0107 0 O
50438. 48611111 0. 0137607 0.0903206 0 O O 0. 0001619 0.0001041 0 O O O -0.0045 0 O
50468. 92361111 - 0. 0795266 0.1246827 0 O O 0.0001017 0.0000869 O O O O -0.0041 O O
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COMBINED EARTH ORIENTATION SERIES: COMB96

Submitted to International Earth Rotation Service Annual Report for 1996
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COMBINED EARTH ORIENTATION SERIES: COMB96

Submitted to International Earth Rotation Service Annual Report for 1996
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COMBINED EARTH ORIENTATION SERIES: POLEYO

Submitted to International Earth Rotation Service Annual Report for 1996
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