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M. R o t h a c h e r , G. B e u t l e r , E . B r o c k m a n n , L. M e r v a r t , R. W e b e r (As t ronomica l I n s t i t u t e , 
Bern) , U . Wild, A. Wige t (Fede ra l Office of Topography, W a b e r n ) , H . S e e g e r ( I n s t i t u t e for 
Appl ied Geodesy , F r a n k f u r t ) , C. Boucher ( In s t i t u t G6ographique N a t i o n a l , P a r i s ) 

C O D E , t h e C e n t e r for O r b i t D e t e r m i n a t i o n in E u r o p e , is a Jo in t v e n t u r e of four 
E u r o p e a n I n s t i t u t i o n s . I t is loca ted a t t h e U n i v e r s i t y of B e r n , t h e c o m p u t a t i o n s a r e 
pe r fo rmed on a Cluster of VAX/ALPHA processors . T h e Software u s e d is t h e B e r n e s e G P S 
So f twa re V e r s i o n 3.6, w h i c h is con t inuous ly i m p r o v e d to m e e t t h e s t e a d i l y g r o w i n g 
d e m a n d s of t h e I G S process ing . 

M a r k u s R o t h a c h e r is t h e h e a d of t h e C O D E p roces s ing a n d d e v e l o p m e n t t e a m , 
Rober t W e b e r i s respons ib le for t h e CODE Solutions since J u l y 1993. We re fe r to ( R o t h a c h e r 
et al, 1994) for a g e n e r a l descr ip t ion of t h e process ing a t t h e C O D E process ing cen te r . H e r e 
we only p r e s e n t t h e deve lopment which took place in 1994. 

A g a i n t h e n u m b e r of s t a t i o n s inc luded in our p rocess ing w a s cons ide rab ly g rowing 
(from 38 s t a t ions a t t h e end of 1993 to 49 s ta t ions a t the e n d of 1994). T h e fact t h a t 17 of "our" 
49 s t a t i o n s l ie i n E u r o p e u n d e r l i n e s t h a t C O D E p u t s t h e e m p h a s i s on E u r o p e in i t s 
con t r ibu t ion to t h e I T R F . T h e E R P ser ies a n d t h e coordinates s en t to t h e I E R S i n 1995 a r e 
ba sed on t h e I T R F 9 3 . T h e s a m e 13 s t a t ions were k e p t fixed in 1994 a s in 1993 to p roduce t h e 
E R P s r e s u l t s ( R o t h a c h e r et al., 1994). 

T h e p r o g r a m A D D N E Q , ou r r o u t i n e s t a c k i n g n o r m a l e q u a t i o n s ( R o t h a c h e r et al, 
1994) w a s cons ide rab ly g e n e r a l i z e d in 1994. Today i t is t h e c e n t r a l tool of t h e C O D E 
process ing cen t e r of t h e IGS: 

- A D D N E Q m a y n o w be u s e d to form n -day a r c s , n >= 2, f rom o n e - d a y a r c s 
( B e u t l e r et al, 1995). T h i s n e w d e v e l o p m e n t s aves m a n y h o u r s of C P U i n the 
da i ly rou t i ne . 

- M o r e t r o p o s p h e r e p a r a m e t e r s (12 pe r Sta t ion a n d day) a r e s e t u p i n t h e one-
d a y Solut ions . A D D N E Q a l lows i t to p roduce Solut ions b a s e d o n 2- , 4 - ,6- ,12- , 
a n d 24-hour t roposphe re in t e rva l s (per Station a n d day). 

- A D D N E Q m a y n o w h a n d l e n u t a t i o n p a r a m e t e r s : F i r s t d e r i v a t i v e s of d e 
a n d d\j/ m a y b e e x t r a c t e d f rom A D D N E Q . T i m e s e r i e s a r e ( i n t e r n a l l y ) 
ava i l ab le since 1 J a n u a r y 1994. 

- T h e c a p a b i l i t i e s to c h a n g e t h e re fe rence f r a m e (e .g . f rom I T R F 9 2 t o I T R F 9 3 ) 
a r e n o w fully i m p l e m e n t e d a n d ac t i ve . As soon a s a n e w r e f e r e n c e f r a m e 
b e c o m e s a v a i l a b l e n e w Solu t ions ( c o o r d i n a t e s , o r b i t s , e t c ) m a y b e e x t r a c t e d 
easi ly from A D D N E Q back to day 200 of year 1993. 

I t i s a lso w o r t h m e n t i o n i n g t h a t s ince 1 J a n u a r y 1994 t h e t r o p o s p h e r e p a r a m e t e r s 
a r e s to red in a user - f r iendly form. They a r e avai lable for a t m o s p h e r e s tud ie s . 

A m b i g u i t y r e so lu t ion on long base l ines w a s s tud i ed b y M e r v a r t (1994) , a Solut ion 
based on about 70%-80% fixed ambigu i t i e s is p roduced i n a fully a u t o m a t i c way in pa r a l l e l 
to o u r official Solutions since October 1994. 
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T h e orbi t mode l w a s s t u d i e d a l r e a d y in 1993 (Beu t l e r et al, 1994). T h e p r o g r a m 
O R B I M P , u s i n g a n improved r ad ia t ion p r e s s u r e model , is u s e d for t h e long a r e a n a l y s i s by 
t h e I G S ana lys i s cen t e r coordinator (Beut le r et al, 1993). At p r e s e n t w e a r e sy s t ema t i ca l l y 
a n a l y s i n g t h e m e a n orb i ta l e l emen t s , t h e ser ies of r ad i a t i on p r e s s u r e p a r a m e t e r s , a n d t h e 
se r ies of s tochas t i c p a r a m e t e r s gene ra t ed since mid 1992. We expect t h a t t h i s a n a l y s i s will 
con t r ibu te to a n e w IGS rad ia t ion p res su re model in 1995. 
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Technical description of Solution CODE 95 P 01 

1 - Technique: GPS 

2 - Analys is Cen te r : CODE 

3 - Software used: Bernese G P S Software Vers ion 3.6 

4 - D a t a span : 19 Ju ly 1993 (doy 200) - 1 March 1995 

5 - Celes t ia l Reference F r a m e : 
a - N a t u r e : d y n a m i c a l 
b - Definition of t h e or ientat ion: 

6 - Te r r e s t r i a l Reference F r a m e : SSC(IERS) 94 C 02 
a - Relat ivi ty scale: Local E a r t h 
b - Velocity of l ight: 299792458 m/s 
c - Geogravi ta t iona l cons tant : 398.6004415101 2 m 3 / s 2 

d - P e r m a n e n t t ida l correction: yes 
e - Definition of origin: origin of I T R F 9 3 
f - Definition of or ienta t ion: non- ro ta t ion c o n s t r a i n t 
g - Reference epoch: 
h - Tectonic p l a t e model : ITRF93 velocity field 
i - C o n s t r a i n t for t ime evolution: ITRF93 velocity field 

7 - E a r t h or ienta t ion: EOP(CODE) 95 P 01 
a - A pr ior i n u t a t i o n model : IAU 1980 
b - Shor t -per iod t ida l va r ia t ions in x, y, U T l : none 

8 - E s t i m a t e d P a r a m e t e r s : 
a - Celest ia l F r a m e : 
b - Te r r e s t r i a l F r a m e : coordinates of free s t a t i ons 
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c - E a r t h Or i en ta t ion : 
d - O the r s : 

x, y, UT1-UTC drift, a n d drif ts in x, y 
z e n i t h t r o p o s p h e r e d e l a y s (4 p e r d a y a n d 
Stat ion) , orbi t p a r a m e t e r s (8 p e r s a t e l l i t e ) , 
a m b i g u i t i e s , s t o c h a s t i c a c c e l e r a t i o n 
p a r a m e t e r s for ecl ipsing sa t e l l i t e s . 

Technical descript ion o f Solution CODE 95 P 02 

1 - Techn ique : 

2 - Ana lys i s Cen t e r : 

3 - Software used : 

4 - D a t a span : 

5 - Celes t ia l Reference F r a m e : 
a - N a t u r e : 
b - Definit ion of t h e or ienta t ion: 

6 - T e r r e s t r i a l Reference F r a m e : 
a - Relat ivi ty scale: 
b - Velocity of l ight: 

c - Geograv i t a t iona l cons tan t : 
d - P e r m a n e n t t i da l correction: 
e - Definit ion of origin: 
f - Defini t ion of or ien ta t ion: 
g - Reference epoch: 
h - Tectonic p l a t e model : 

i - C o n s t r a i n t for t ime evolution: 

GPS 

CODE 

Bernese G P S Software Vers ion 3.6 

01 April 1993 (doy 091) - 1 March 1995 

d y n a m i c a l 

S S ( X C O D E ) 9 5 P 0 2 
Local E a r t h 
299792458 m/s 

398.6004415 1 0 1 2 m 3 / s 2 

yes 
origin o f I T R F 9 3 
non- ro ta t ion c o n s t r a i n t 
16 March 1994 
h o r i z o n t a l c o m p o n e n t e s t i m a t e d , ver t ica l 
componen t u s e d from I T R F 9 3 
W E T T fixed on ITRF93 velocity, s t a t ions w i th 
a shor t Observation per iod a r e c o n s t r a i n e d to 
ITRF93 

7 - E a r t h or ien ta t ion : EOP(CODE) 95 P 02 
a - A pr ior i n u t a t i o n model : IAU 1980 
b - Shor t -per iod t ida l va r i a t ions in x, y, U T l : none 

8 - E s t i m a t e d P a r a m e t e r s : 
a - Celes t ia l F r a m e : 
b - T e r r e s t r i a l F r a m e : 
c - E a r t h Or i en ta t ion : 
d - O the r s : 

coordinates a n d velocities of al l s t a t i o n s 
x, y, UT1-UTC drift, a n d drif ts i n x, y 
z e n i t h t r o p o s p h e r e d e l a y s (4 p e r d a y a n d 
Stat ion) , orbi t p a r a m e t e r s (8 p e r s a t e l l i t e ) , 
a m b i g u i t i e s , s t o c h a s t i c a c c e l e r a t i o n 
p a r a m e t e r s for ec l ips ing , sa te l l i t e s . 
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Distribution of the 60 s i tes of the terrestrial frame SSC(CODE) 95 P 02. 
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Distribution of the uncertainties (quadratic mean of Ox, ay , o z ) for the 69 stat ions of the 
terrestrial frame SSC(CODE) 95 P 02. 
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EOP(CODE) 95 P Ol From Jul 1993 to Jul 1995 

N u m b e r of measurements per year and median uncertainties 
Uni ts : 0.001" for X,Y; 0.0001s for U T l 

YEAR 

1993 
1994 
1995 

X 
Nb Sigma 

166 0.04 
365 0.04 
210 0.02 

Y 
Nb Sigma 

166 0.04 
365 0.03 
210 0.03 

UTl 
Nb Sigma 

166 0.03 
365 0.03 
210 0.02 




