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Status report on ITRF 2004 Combination

Outline

1. Analysis of input data

2. Accumulation of epoch data to multi-year solutions and 
analysis of time series

4. Selection of co-location sites

5. Remaining questions and recommendations



Analysis of input data

Te c h n iq u e In s t itu t io n Tim e  s p a n P a ra m e te r

G P S NRCan 19 9 6 -2 0 0 4 s tatio n c o o rd inate s
fro m  June  19 9 9 EOP  (p o le + rate s , LOD)
fro m  Marc h 19 9 9 g e o c e nte r

GFZ 19 9 6 -2 0 0 4 s tatio n c o o rd inate s
EOP  (p o le ,UT1+ rate s )

S IO 19 9 1-2 0 0 4 s tatio n c o o rd inate s
EOP  (p o le ,UT1+ rate s )

S LR ILRS 19 9 3-2 0 0 4 s tatio n c o o rd inate s
EOP  (p o le , LOD)

VLB I IVS 19 8 4 -2 0 0 4 s tatio n c o o rd inate s
EOP  (p o le ,UT1+ rate s )

D O R IS IGN 19 9 3-2 0 0 4 s tatio n c o o rd inate s
EOP  (p o le ,UT1+ rate s )

INA o c t 19 9 2 -jun 2 0 0 4 s tatio n c o o rd inate s
EOP  (p o le ,UT1+ rate s )

LCA 19 9 3-2 0 0 4 s tatio n c o o rd inate s
EOP  (p o le )



Analysis of input data

T e c h n iq u e In s titu tio n C o n s tra in ts C o n s tra in ts  S T A T IS T IC S  ?
re m o ve d ?

G P S NR C an unkno w n? no  no

G FZ lo o se no t necessary yes

S IO lo o se yes yes

S L R ILR S lo o se  (*) no t necessary yes

V L B I IV S f ree  NE Q s

D O R IS IG N lo o se (*) no t necessary yes

INA lo o se (*) no t ne c e s s ary num b e r o f  o b s .
is  m iss ing

LC A lo o se no t necessary yes

(*) : C o ns traints  no t d o cum ented , b ut a p o s te rio ri s ig m as  sho w , that lo o se  co ns traints
are  used



Analysis of input data
Analysis of the datum information:

T e c h n iq u e In s titu tio n D atu m  in fo rm a tio n
Trans la tio ns [m ] R o ta tio ns [m ] S ca le [m ]

G P S NR C an x= 0 .0004 rx= 0 .0009 sc= 0 .0003
y= 0 .0004 ry= 0 .0009
z= 0 .0007 rz= 0 .0002

S L R ILR S x= 0 .001 rx= 0 .25 sc= 0 .0008
y= 0 .001 ry= 0 .25
z= 0 .003 rz= 0 .6

V L B I IV S x= 5 .1 rx= 3.3 sc= 0 .001
y= 6 .5 ry= 3.7
z= 7 .0 rz= 2 .7

D O R IS IG N x= 0 .002 rx= 0 .7 sc= 0 .001
y= 0 .002 ry= 0 .7
z= 0 .007 rz= 0 .7

INA x= 0 .002 rx= 1.8 sc= 0 .001
y= 0 .002 ry= 1.8
z= 0 .007 rx= 1.8

LC A x= 0 .001 rx= 0 .1 sc= 0 .001
y= 0 .001 ry= 0 .1
z= 0 .007 rx= 0 .1



Accumulating epoch normal equations
GPS- IGS Additional discontinuities?
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Accumulating epoch normal equations
Does estimating annual signals influence the velocities?
(example: 5 years of GPS-IGS)

-> see Poster: Influence of time variable effects on the reference frame in Session G1



Selection of co-location sites

based on multi year solutions

two critera have to be fullfilled:

selection was performed for co-locations between GPS and VLBI
conclusion: the „best“ results were obtained using only a few consistent ties 

see  Poster: Strategies for the analysis and implementation of local tie
information within inter-technique combination (Krügel and Angermann),
Session G1, Thursday

1. the consistence of the realised reference system should be maximized
offset between the pole coordinates of combined station networks

should be minimal

2. the deformation of the networks should be minimized
RMS of the transformation of single technique solutions to the

combined solution should be minimal



Remaining questions and recommendations
� Input data:
- which input solution should be used for the inter-technique
combination? (GPS: IGS, SIO?, GFZ?; DORIS: three individual solutions?)
- additional solutions for validation (combined SLR solution from DGFI?)

- official IERS file for  local ties information
- discontinuity information (provided by the services, format, update?)

� ITRF cobination:
- intra technique co-locations: ties should be introduced by the 
Combination Centers not by the Technique Centers?

- time span individual for the techniques?
- EOP also for the time before mid of 1999 (without GPS contribution)?
- reference epoch: 2000.0?
- what are the official ITRF products?



die folgenden Folien könnten sind die ausführliche Variante
von Folie 4



Analysis of input data

T e c h n iq u e In s titu tio n C o n s tra in ts C o n stra in ts  S T A T IS T C S  ?
re m o ve d ?

G P S NR C an no  no
Trans lat: xy= 0 .4 m m ,z= 0 .8m m
R o tation: xy= 10m m ,z= 2m m
S c ale : 0 .3m m

G FZ lo o s e no t necessary yes
s tat.co o rd : 0 .2 -0 .7 m
po le : > 50  m as , rates :150m as /d
UT 1: ~ 30  m s , LO D : ~ 15m s

S IO lo o s e yes yes
s tatio n c o o rd inate s : 1 m  
p o le : 10 0  m as
po le  rates : 10  m as /d
UT 1: 6 .6  m s
LO D : 1m s

S L R ILR S lo o s e  (*) no t necessary yes
S ig m a s tat.co o rd : 0 .2 m
p o le : 4  m as
LO D : 0 .0 2 m s

(*) : C o ns traints  no t d o c um e nted , b ut a p o s te rio ri s ig m as  s ho w , that lo o s e  c o ns traints
are  used



Analysis of input data

T e c h n iq u e In s titu tio n C o n s tra in ts C o n s tra in ts  S T A T IS T C S  ?
re m o ve d ?

V L B I IV S f ree  NE Q s

D O R IS IG N lo o se (*) no t necessary yes
S ig m a s tat.co o rd : 0 .2 -0 .7 m
p o le : 20  m as , rates :2m as /d
UT 1: 0 .02  m us , LO D: 2m s

INA lo o se (*) no t necessary num b er o f  obs .
S ig m a s tat.co o rd : > 1m is  m iss ing
p o le : 60  m as , rates :2m as /d
UT 1: 0 .02  m us , LO D: 2m s

LC A lo o se no t necessary yes
s tatio n co o rd inates : 10  m  
p o le  10  m as


