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ERROR ANALYSIS OF THE STATION COORDINATES
OF THE MEDOC 2 NETWORK

Zhu Wenyao A. Piuzzi
(Shanghai Observatory, Academia Sinica) (GRGS/CNES, France)

Abstract

In this paper, We have reviewed the establishment of the MEDOC 2 Coordinate
network, derived the transformation parameters betwcen MEDOC 2 and DMA Coordinate
system, and using MEDOC 2 precise ephemeris recomputed the coordinates of MEDOC 2
stations by means of point positioning method. Then, according to these results, we havc
analysed the accuracy of the station coordinates of MEDOC .2 network 3gnd pointed out
that there is an error of about 3-4 meters to MEDOC 2 station coordinates. At the end
of this paper, The unstability problem of the MEDOC 2 coordinate system is diccussed.

Since 1984 the MEDOC has made some modification for the earth gravity model and
some other mechanical models and recomputed the station coordinates when processing the
Doppler tracking data during MERIT main campaign Semi-dynamical method is  used
at 2-day interval for about one month data, to determine the station coordinates in
which some station coordinates are hcld fixed. The standardj derivation of the solutions is
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about one meter.
In order to derive the transformation parameters between DMA and MEDOC 2 coor-

dinate system, through various ways, we have collected and computed the coordinates of
seven stations belonging to MEDOC 2 network in the NSWC 9z-2 system
Table 1. shows the rectangular coordinates of thsre seven stations in the DMA and

MEDOC 2 system.respectively.

Tablé 1 the rectangular coordinates of samoa and other §
’ stations in the DMA and MEDOC 2 system

DMA | MEDOC 2
X Y V4 1 X Y Z
Somoa - 6100059.01 — 997168.66 — 1568317.82 ‘ - 6100058.38 -~ 997197.85 - 1568316.49
Anchorage - 2656171.89 —1544365.38 5570652.14 - 2656166.14 ~—1544377.87  5570649.62
Hernden 1090121.90 - 4842531.61 3991976.09 ‘ 1090121.90 —4842523.80 3991978.04
Mizusawa - 3857186.82 3108678.65 4004047.41 3 - 23857198.,01 3108662.02 4004045.66
Uccle 4027871.60 307012.20 4919512,20 4027872.00 307030.24 4919516,22
Shanghai - 2830932.01 4676471.10 3275114.20 ‘ —2830952,53 4676458.10 3275117.20
New Mexiqo ~1556231.38 —5169447.35 3387236.64 : ~1556206.,93 -—5196449.89 3387241.22

The obtained solutions of seven and three transformation parameters between DMA
and MEDOC 2 system by transformation formula (1) are shown in Table 2.

X AX 1 -0, Qy X
Y| = | AY |+ (1+K)] O, 1 -0 Y (1)
Z DMA Az - QY QX 1 Z MEDOC2
Table 2, Transformation parameters between DMA and MEDOC 2 system
AX(m) 1 AY (m) i AZ(m) K(ppm) z Qx(rad,sec.) ! Qy(rad, sec) \ Qy(rad. sec)

0.0176" 4 0.0142 [ 0.0029" i0.0136‘i— 0.905" +0,0143
]—0.890”10.0143

0.174+0.35/-0.6040.35/~1,2940,35/0.0288+0.055

|- 1.37+0.35, 0,0390.055

From Table 2., it can be seen that the longitude of MEDOC 2 system is increased
about 0%79(east) and the coordinate center of MEDOC 2 system is lifted about 1.3 m along
z-axis in comparison with the DMA system. Other four parameters are smaller, their
magnitudes are as much as their standard deviations, thus they are senseless.General spea-
king, the MEDOC 2 system is closed to BIH system.

Table 3. shows the biases of the computed station coordinates by seven transforma-—
tion. parameters in Table 2. -

"Table 3. Biases of derived station coordinates by seven
transformation parameters in Table 2.

Samoa i Anchorage { Hernden Mizusawa i Uccle Shanghai | New Nexico
' ]
dX(m) -3.80 ) l —0.80‘ -0.39 2,56 2.10 0.15 1.99
dY (m) T 2.82 | -1.96 ( 1.94 -0.52 ~0,68 -1.32 3.29
dZ(m) ~0.34 [ -3.72 ©0.30 -2.55 2.86 2,24 2.99
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From Table 3. we can sce that the station coordinates errors of about 3 m exist in
the MEDOC 2 system.This is also verified by the results of the point positioning with
MEDOC 2 precise ephemeris as shown below

In order to further analyse the accuracy of MEDOC 2 station coordinates, we have
recomputed the station coordinates of MEDOC 2 network by means of the point positio—
ning method using the MEDOC precise ephemeris of the satellite 30140 during September
1984 Table 4 shows the differences of the solutions between the point positioning and
semidynamical method

Table 4. the differences of the solutions between the point
positioning and semi-dynamical positioning
| DX DY { DZ
Samoa ‘ 117 1.20 | ~0.22
Anchorage 0.77 [ -0.29 i -0.98
Smithfield 2.07 -2.85 ! 0.55
Hernden 2.64 | 3.43 : -0.53
Mizusawa , 1.88 i 0.84 ‘ - 2.65
Ucele -2.13 t -0.14 | -3.93
Kerguelen 1.02 | 1.42 | 1.95
Puprle Mountain 3.32 ‘ -1.17 | 0.97
New Mixico ~1.06 -0.94 { -0.92

From Table 4., we can also sce that an error of about 3—-4 meters exsisted in the
MEDOC 2 station coordinates.

On the other hand. the stability of coordinate system is worth notice. It should say
that the coordinate center and longitude origin of MEDOC system are defined by the
averages of the coordinater centers and longitude origins of all MEDOC stations. Because
the MEDOC station coordinates are not perfect, the number of participant stations is
limited, while the stations which provide the datw to MEDOC network are variant dur-
ing different periods and the numbers of satellite passes over each station at 2-day inte-
rval aren’t the same, all these results in the dependence of the MEDOC coordinate system
oa the station combination and data distribution, So in the strict sense, the MHDOC co-
ordinate system is unstable, This unstability of MEDOC coordinate system is big enough
to affect the results of determination of pole motion The ways of resolving this unstabi-
lity of the coordinate system are following

1. to perfect the MHDOC stations coordinates continually;

2. to increase the number of participating stations and to get a good wouldwide
distribution of stations network;

3. to keep the stations network stable during the different periods.
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