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The paper presents results of determination of the position of the Borowie SLR (7811) station in

the period 1997{2000. The oordinates were alulated by GEODYN-II orbital program on ALPHA

omputer in Borowie Observatory from LAGEOS-1 and LAGEOS-2 monthly ars of thirteen �xed

SLR stations in ITRF97 oordinates system. The auray of the monthly orbital ars was better

than �2 m. The stability of the Borowie SLR geoentri and topoentri oordinates in the whole

period was equal to �1:5 m. Some vertial systemati variations on the level of a few entimetres

were deteted. A similar e�et was observed in the range bias. The �nal geoentri oordinates of

the Borowie SLR station from 1997{2000 di�er from those in ITRF97 system by a few millimetres.
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I. INTRODUCTION

Determination of the station oordinates is a one of

the important task of satellite laser ranging (SLR). The

Borowie SLR station (ILRS No 7811) performed the

satellite laser observations from more than 10 years

on the good level of quality and quantity of data.

The Borowie SLR geoentri oordinates in the In-

ternational Terrestrial Referene Frame 1997 system

(ITRF97) were determined from results of observations

of two satellites LAGEOS-1 and LAGEOS-2 for the pe-

riod of four years 1997{2000.

II. FIXED STATIONS

Thirteen �xed stations in ITRF97 oordinates sys-

tem [1℄ were used in eah year for LAGEOS-1 and

LAGEOS-2 orbits determination. The hoie of the sta-

tions have been performed on the base of their good

quality and quantity of data, a good ITRF oordinates

stability, and seond spae tehnique on site (GPS or

VLBI). The list of the stations is as following: MDonald

(7080), Yarragadee (7090), Greenbelt (7105), Monument

Peak (7110), Heleakala (7210) to September 1999 and

then Thaiti (7124) from January 2000, Arequipa (7403),

Grasse (7835), Potsdam (7836), Simosato (7838) in 1997{

1998, 2000, Koganei (7328) in 1999, Graz (7839), Herst-

moneux (7840), Orroral (7843) to November 1998 and

Mount Stromlo (7849) from Deember 1998, Wettzell

(8834).

III. ORBITAL ANALYSIS

The orbital programNASA GEODYN-II, version 9903

[2℄ was used for the analysis presented in this paper.

All alulations were performed on ALPHA omputer

in Borowie Observatory. The fore model and parame-

ters used in the alulations were the same as in the pa-

pers [3{5℄. Number of normal points and orbital RMS for

eah ar from results of these 13 stations and Borowie

are presented in Table 1. The Borowie range biases

and orbital RMS independently for both satellites and

eah month were determined in the �rst step of the or-

bital analysis (Table 2). Very good agreement of range

biases between results from satellites LAGEOS-1 and

LAGEOS-2 indiate lak of signi�ant di�erenes be-

tween both orbits and properly work of the orbital pro-

gram. Geoentri oordinates of the Borowie SLR sta-

tion from residuals of both satellites were alulated in

the seond step. The results for epoh 1997.0 for ev-

ery year are presented in Table 3, more detailed results

for every month in topoentri oordinates are shown in

Fig. 1.

IV. CONCLUSIONS

The results presented in this paper show very good

agreement with ITRF97 oordinates, whih are mainly

based on Borowie GPS observations (BOR1). Only in

vertial omponent is visible some wave in the period

1997{1999 but not in 2000. It is probably result of sys-

temati biases of Borowie SLR station. Mean range bias

is below 1 m in the whole four years period. The mean

stability of the Borowie oordinates is equal 1.5 m, but

in the last two years 1999{2000 is observed signi�antly

improvement of oordinates stability due to more num-

ber of normal points and better quality of the data. The

auray of orbit determination is very stable in all four

years 1997{2000 and equal to �18 mm.
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Fig. 1. Coordinates of Borowie SLR station in ITRF97 system for the period 1997{2000.

MONTH 1997 1998 1999 2000

JANUARY 5094 21 8751 20 7475 18 8138 20

FEBRUARY 5473 17 10468 19 6898 17 7279 17

MARCH 6138 18 9739 18 8733 20 6563 17

APRIL 9610 17 7887 16 7829 19 6928 19

MAY 8007 17 7782 14 8666 18 8847 20

JUNE 6742 16 7059 17 7767 17 7863 19

JULY 6985 16 9468 17 8888 17 6807 18

AUGUST 6022 14 9623 20 8479 17 9216 17

SEPTEMBER 8956 17 8023 20 9052 16 8542 18

OCTOBER 9138 18 7838 21 10918 18 6863 17

NOVEMBER 7518 17 5981 19 9499 20 7106 19

DECEMBER 7496 20 5687 17 7273 19 7802 18

TOTAL 87179 17 98306 18 101477 18 91954 18

Table 1. Orbital ars | number of normal points and orbital RMS (mm).
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YEAR SATELLITE

NUMBER

NP

RANGE BIAS

mm

ARC RMS

mm

1997 LAGEOS-1 867 �4 � 9 22

LAGEOS-2 475 �8� 19 26

1998 LAGEOS-1 968 �12� 10 24

LAGEOS-2 656 �14� 10 16

1999 LAGEOS-1 1904 �18� 10 20

LAGEOS-2 1267 �14� 8 18

2000 LAGEOS-1 834 0� 7 18

LAGEOS-2 831 1� 12 17

1997{2000 LAGEOS-1 4573 �9� 11 22

LAGEOS-2 3229 �9� 13 20

Table 2. Results of the orbital ars for Borowie SLR (7811) station.

Year X Y Z North East Up �

mm mm mm mm mm mm mm

1997 841� 13 501� 17 027� 25 4� 23 3� 17 1� 18 19

1998 856� 15 486� 18 033� 14 �1� 13 �15� 19 13� 14 16

1999 862� 7 497� 9 041� 10 �3 � 6 �6� 9 24� 11 9

2000 838� 10 499� 12 023� 8 4� 12 3� 11 �3� 7 10

1997{2000 848� 14 497� 13 031� 17 2� 14 �2� 14 9� 17 15

Table 3. Coordinates of Borowie SLR (7811) in ITRF97 system for epoh 1997.0 (ITRF97: X = 3738332:844 m,

Y = 1148246:498 m, Z = 5021816:023 m).
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VIZNAQENN� KOORDINAT SUPUTNIKOVOÕ LAZERNOÕ

V�DDALEM�RNOÕ STANC�Õ V BOROVC�

S. Xilak

Centr kosm�qnih dosl�d�en~ Pol~s~koÝ akadem�Ý nauk

Astrogeodinam�qna observator�� Borov,

vul. Drapalka, 4, 62{035 Korn�k, Pol~wa

Podano rezul~tati z viznaqenn� roztaxuvann� stan�Ý v Borov� (7811) za per�od 1997{2000 rr. Koor-

dinati rozrahovano v sistem� ITRF97 za dopomogo� programi GEODYN-II na komp�ter� klasu AL^FA

v Borove~k�� observator�Ý za rezul~tatami spostere�en~ suputnik�v LAGEOS-1 ta LAGEOS-2 z trina-

d�ti lazernih stan��. Toqn�st~ orb�tal~nih dug bula ni�qo� za �2 sm. Stab�l~n�st~ geoentriqnih

ta topoentriqnih koordinat stan�Ý v Borov� prot�gom us~ogo per�odu stanovila �1:5 sm. Pom�qeno de-

�k� sistematiqn� vertikal~n� kolivann� v me�ah k�l~koh santimetr�v. Pod�bni� efekt tako� zaf�ksovano

dl� sistematiqnogo zsuvu vim�r�noÝ v�ddal�. Ostatoqn� koordinati stan�Ý v Borov� za per�od 1997{2000 rr.

v�dr�zn��t~s� v�d viznaqenih u sistem� ITRF97 na dek�l~ka m�l�metr�v.
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