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A COMBI NATI ON OF ECP MEASUREMENTS: SPACE96 ECP(JPL) 97 C 01

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

A conbination of Earth orientation nmeasurenents has been
generated from space-geodetic observations spanning 1976-1996.
The approach taken is the same as that used in generating previous
such conbi nations (e.g., Goss, "Conbinations of Earth Oientation
Measurenments: SPACE94, COVB94, and POLE94", J. Ceophys. Res., 101,
8729-8740, 1996) and will be only briefly described here. Si nce
it was desirable to conbine only independent measurenents, only
those series listed in Table 1 were used. Note that only
nmeasurenments fromthe Scripps GPS series through May 31, 1992 were
used, with neasurenments from the JPL GPS series ECP(JPL) 95 P 02
used from June 1, 1992 through Decenber 31, 1994, neasurenents
fromthe I GS conbined series ECP(1GS) 95 P 01 used from January 1,
1995 t hrough June 29, 1996, and neasurenents from the |1 GS conbi ned
series EOP(1GS) 96 P 02 used thereafter. Simlarly, only the USNO
RIS Intensive UT1l determ nations nade after January 1, 1995 were
used, with the NOAA I RIS Intensive series being used before then.

Prior to their conbination, the bias and rate of each series
was iteratively adjusted so as to be in agreement with the bias
and rate exhibited by a conbination of all other series; the
stated uncertainty of each series was adjusted by applying a
nmul tiplicative scale factor making the residual of that data, when
differenced with a conbination of all other data, have a reduced
chi-square of one; and those data points whose residual values
were greater than three tines their adjusted uncertainties were
deleted. In order for the final conbination, SPACE96, to be given
within a well-defined terrestrial reference frane, an additional
conmon bias-rate correction was applied to each series so that
their conbinati on, SPACE96, would be aligned with the IERS Earth
orientation series EOP(IERS) 97 C 04 during 1987-1996. The UT1
val ues of the entire SPACE96 series have also had the new 9.3- and
18. 6-year terns included 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 |IERS Gazette No. 8. The total bias-rate
corrections and uncertainty scale factors that have been applied
to the individual series prior to their conbination into SPACE96
are given in Table 1 in the natural reference frame for each data
type: the transverse (T), vertical (V) frame for single baseline
VLBl rneasurenents; the variation-of-latitude (VQ.), UTO frane for
single station LLR neasurenents; and the wusual UTPM (PMX, PM,
Url) frame for all other mneasurenents. The uncertainties in the
bi as-rate corrections (given in parentheses in Table 1) are the
formal errors in determning the increnental bias-rate corrections
during the last iteration.
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TABLE 1. ADJUSTMENTS TO DATA SETS PRI OR TO CQOVBI NATI ON

DATA SET BI AS RATE UNCERTAI NTY
NAVE (nmas) (mas/yr) SCALE FACTCR

LLR (JPL; O04FEB97) VoL uro VoL uro VoL UTO

McDonal d Cl ust er 0.209 -0.336 -0.028 -0.112 1.458 1.209
(0.121) (0.107) (0.041) (0.035)

CERGA 0.258 -0.008 0.132 -0.003 1.828 1.349
(0.057) (0.038) (0.021) (0.014)

Hal eakal a 0.942 -1.518 -0.126 -0.121 2.015 1.703
(1.146) (0.715) (0.231) (0.152)

DSN (JPL; 96R01) T Y T Y, T Y

CA- Spai n C uster -0. 452 0. 490 0.117 0. 165 1.348 1.102
(0.027) (0.063) (0.012) (0.028)

CA- Australia Custer 1.153 -0.117 0.047  0.037 1.392 1.115
(0.021) (0.059) (0.008) (0.024)

NASA SGP (GE.B1057c) T \Y T Y, T Y,

Westford-Ft. Davis 8.370 4.775 0.830 0.477 1.304 0.837
(3.758) (6.301) (0.378) (0.630)

West f or d- Moj ave 0.432 -0.077 0.121 -0.050 2.564 0.858
(0.232) (0.428)

NASASGP( 1057¢c) PMX PMY url PMX PMY url PW  PW  UT1
Ml ti - -1.024 -1.331 0.008 -0.073 0.026 -0.063 1.586 1.428 1.687
basel i ne (0.013) (0.011) (0.018) (0.005) (0.004) (0.007)

NOAA (95R02) PMX PMY uTl PMX PWY uTi PW  PMWY  UT1
IRIS Inten. --- --- 0. 296 --- --- -0.013 --- --- 0.934

(0.021) (0.006)

USNO (19FEB97) PMX PMY uTi PMX PW uTi PW  PMy  UT1

IRIS Inten. --- --- -1.004 --- --- 0.084 --- --- 1.048
(0.044) (0.018)

UTCSR (96L01) PMX PMY url PMX PMY url PW  PW  UT1

LAGECS SLR -0.047  0.792 --- 0.053 0.109 --- 0.982 0.835 ---
(0.014) (0.011) (0.004) (0.004)

GPS (SI ®3P01) PMX PMY uTl PMX PMY uTl PW  PW  UT1

Scri pps -0.968 -0.716 --- 0.129 0.100 --- 1.879 1.932 ---
(0.034) (0.039)

GPS (JPL95P02) PMX PMY url PMX PMY url PW  PW  UT1

JPL -0.100 0.512 --- 0.110 -0.067 --- 3.007 2.677 ---
(0.024) (0.022) (0.020) (0.018)

GPS (1 GS95P01) PMX PMY uTl PMX PMY url PW  PW  UT1

I GS 0.175 0.412 --- 0. 145 0. 241 --- 2.578 1.424 ---
(0.086) (0.068) (0.031) (0.025)

GPS (1 GS96P02) PMX PMY uTi PMX PWY uTi PW  PMWY  UT1

| GS -0.887 -0.477 --- 0.129 0.100 --- 3.591 1.060 ---

(0.025) (0.016)

REFERENCE DATE FOR Bl AS- RATE ADJUSTMENT 1S 1993.0
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Techni cal description of solution JPL 97 C 01

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: Cct 76 - Feb 97 at 1-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 01

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 semidiurnal tidal variations

have been renmoved fromthe individual EOP series prior to

their conbination into EOP(JPL) 97 C 01. 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 O1.

Esti mat ed Paraneters:

a - Celestial Frame:

b - Terrestrial Frane:
c - Barth Orientation: PMX, PMY, UT1-UTC
d - Ohers:



JPL Kal man Earth Orientation Series
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