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Introduction Introduction / / History History 

October 1998: discussion of CODE/AIUB and BKG 
about sharing of tasks

First informative talks to EUREF TWG and president
January 1999 training of BKG staff in Berne 

UNIX scripts
Approval of switch at EUREF-meeting in Prague, 

June 3 to 5, 1999
Parallel processing from GPS week 1000 till 1020. 
Since GPS week 1020 processing at BKG
Close contact to AIUB maintained



European European Combination Combination SolutionSolution
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BKG / CODE
• Combination
• Integrity
• Quality
• Products 

for IGS/IERS



Weekly Combination ProceedureWeekly Combination Proceedure

Combination of  12 loosely constrained subCombination of  12 loosely constrained sub--networksnetworks
Equal weights Equal weights for all for all solutions solutions by by covariance rescalingcovariance rescaling
EUNEUN: Combination : Combination with with Helmert condition Helmert condition 

(3 (3 translationstranslations) for ) for quality assessment quality assessment 
=> => EUREUR--SummarySummary ((rmsrms))

EUSEUS: Combination : Combination withwith ITRF97 ITRF97 fixingfixing of 14 of 14 sitessites
=> => EUREUR--SINEXSINEX solutionsolution

EUWEUW: Combination of last 7 : Combination of last 7 weeks weeks for for quality checksquality checks
Iterative Iterative proceedureproceedure
Products available Products available at ROB and BKG (AIUB no at ROB and BKG (AIUB no moremore) ) 
Results distriubuted Results distriubuted to CDDIS, EUREFto CDDIS, EUREF--Mail Mail 
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Status of Status of NetworkNetwork

GPS GPS week week 1022, No. of 1022, No. of sitessites:: 77 77 
Total in 7 Total in 7 week comparisonweek comparison: : 8383
ITRF97 ITRF97 datum sites fixeddatum sites fixed 14  (1214  (12--1+3)1+3)
RMS of RMS of combinationcombination:: .8 / 1. / 3.5 mm.8 / 1. / 3.5 mm
SitesSites evaluatedevaluated byby twotwo Analysis CentersAnalysis Centers 2121
SitesSites evaluatedevaluated byby threethree Analysis CentersAnalysis Centers 5050
SitesSites evaluatedevaluated by by fourfour Analysis CentersAnalysis Centers 44
No. ofNo. of eliminations dueeliminations due toto large rmslarge rms:: 11--3 3 
No. of No. of eliminations due eliminations due to to site problemssite problems .5.5
((antennaantenna changeschanges, data, data--gapgap, ... ), ... )



IGS IGS Core Stations Core Stations in ITRF97in ITRF97



FILE 1: ITRF97 EPOCH 1997.0 GENERATED FROM ITRF97_GPS.SNX       
FILE 2: EUREF COMBINATION GPSWEEK 1021, EUROPE                 
RESIDUALS IN LOCAL SYSTEM (NORTH, EAST, UP)
---------------------------------------------------------------------
| NUM |      NAME        | FLG |     RESIDUALS IN MILLIMETERS  |   |
---------------------------------------------------------------------
| 101 | GRAS 10002M006   | I N |       -1.3       -.8     -10.2 |   |
| 103 | REYK 10202M001   | I M |         .3      -1.3      23.1 | M |
| 105 | TRO1 10302M006   | I M |        4.3       4.5      14.2 | M |
| 107 | NYA1 10317M003   | I N |       -1.7       3.6      -8.7 |   |
| 111 | ONSA 10402M004   | I N |        1.5        .9      16.5 |   |
| 121 | GRAZ 11001M002   | I N |        -.1       1.0      -3.7 |   |
| 128 | BOR1 12205M002   | I N |        -.2      -2.9      -3.4 |   |
| 135 | ZWEN 12330M001   | I N |        3.0       2.4       -.4 |   |
| 144 | MATE 12734M008   | I N |        3.2       -.9      -1.1 |   |
| 153 | VILL 13406M001   | I N |       -3.0      -1.4       -.6 |   |
| 157 | KOSG 13504M003   | I N |        -.6       -.7       7.2 |   |
| 159 | ZIMM 14001M004   | I M |       -2.4      -3.4      16.9 | M |
| 160 | POTS 14106M003   | I N |        -.1       1.6       6.2 |   |
| 161 | WTZR 14201M010   | I N |       -1.8        .7      -2.1 |   |
| 431 | THU1 43001M001   | I N |       -1.3       -.6        .4 |   |

---------------------------------------------------------------------
|     | RMS / COMPONENT  |     |        1.9       1.8       7.2 |   |
---------------------------------------------------------------------
NUMBER OF PARAMETERS:7 NUMBER OF COORDINATES:36  RMS OF TRANSFORMATION:4.7 MM

Fit to Datum Sites in ITRF97 Fit to Datum Sites in ITRF97 



EffectEffect of of fixingfixing on Network on Network smallsmall::
1   OLD SET OF FIXSTATIONS, 12 INCL ZIMM                     
2   NEW SET OF FIXSTATIONS, 14 INCL REYK, THU1, TRO1
3   NEW SET OF FIXSTATIONS, 12 NO     REYK, TRO1 

North East Up
F F F WTZR   .0   .0    .0 .0    .0    .0 .0     .0  
.0 
F MM  ZIMM     -1.3   .8    .5       -2.5   1.3   1.2 13.5  -7.0 -6. 5 
MMM ANKR       .1    .0   -.1         -.6    .5    .0 .0    -.3    .2
MMM VENE      -.1    .1    .0 -.6    .4    .2 .9  -.6   
-.3 
M F F THU1     -.7    .4    .4 .4   -.2   -.2          -1.8 
.9 .9 
M FM  TRO1       -.9  2.2  -1.2       -2.5   3.9  -1.3      -3.7   8.5  -
4.8
M F F NYA1 1 4 7 7 4 2 2 1 2 1 4 3 2 1



Differences between Differences between AC‘sAC‘s
EUN

BZRG N    1.9   2.2  -1.4   ...  -.1
E    1.7   -2.4   -.3   ...  -.2
U    8.1   -1.0  -2.3   ... 11.2

CAGL N    1.2  -1.3    .0        1.1
E    2.6    3.6   -.3        -.9
U    4.3    3.5  -1.4       -4.7

VENE N     .4     .2   -.5   ...   .3      .4
E    2.9   -4.9  -1.4   ...   .3      .3
U   11.2   -1.8 -15.9   ...   9.6   -5.0

WTZR N     .5     .3         -.4  ...     .6    -.2
E     .7     .8          .1  ...     .9    -.5
U    4.5    5.7   1.1  ...    -1.3    5.0

ANKR N     .7           .1  -.2   -.9
E    1.4          1.7  -1.0    .2
U    2.5          2.6   2.5    .6

LooselyLoosely
constrainedconstrained
solutionsolution
EUN1021EUN1021



Differences between Differences between AC‘sAC‘s
EUS10227 
BZRG N    2.5  3.5   -.8   ...   .5

E    5.6  -7.8  -1.4           -.1
U    9.0  -3.6 -11.1        5.0

CAGL N    1.6 1.4    .2        -1.8
E    1.9   -1.1  -2.0         1.4
U    9.0   5.0  -7.7        -8.9

VENE N    2.7    2.3   .5   ...   -3.7      1.7
E    6.3  -10.5  -2.7         ... -.4    .0
U   16.9   -3.7  -24.1         ...   12.8       -10.1

CASC N    5.7          1.8        -3.3        -7.1
E   10.6         -1.2          .7       -14.9
U   18.8        -10.3        -5.4       -23.9

MARS N    1.8          1.7                     -.4     -1.8
E    3.0         -3.6                   -2.0      1.1
U   16.2        -11.8                19.4     -3.0

Fixed Fixed 
solutionsolution
EUS1021EUS1021



ProblemsProblems

Site Site specific problemsspecific problems: e.g. VENE , : e.g. VENE , Nordic Nordic Sites, HERSSites, HERS

AC AC specific problemsspecific problems: : 

offsetsoffsets of AC of AC solution solution ??

processing processing strategy strategy of AC of AC 
( Orbits ( Orbits usedused, a, a--priory sigmapriory sigma, , elevelev. . cutoffcutoff))

fixing sites includedfixing sites included (1,2, ...)(1,2, ...)

Quality controlQuality control: Helmert : Helmert transformation not always oktransformation not always ok

Processing Processing timestimes, time , time delay delay in SNX deliveryin SNX delivery



Delivery of Delivery of ProductsProducts: : 
Arrival time at BKG Arrival time at BKG after after end of GPS end of GPS weekweek

CodeCode--OrbitOrbit

EUREUR--SolutionSolution



ChangesChanges / Outlook / Outlook 

BasicallyBasically no no changes changes in in strategy strategy at at presentpresent

ImprovementImprovement in in quality control quality control 

Feedback to AC‘sFeedback to AC‘s
ImprovementImprovement in delivery, 4in delivery, 4-->3 >3 weeksweeks-- if necessary if necessary ??

Future Future issuesissues
Subdivision of EUREFSubdivision of EUREF--Maximum Maximum numbernumber of of sitessites? ? 
Inclusion Inclusion of of other other permanent permanent networksnetworks

((tide gaugestide gauges, , meteorologymeteorology...) ...) 
New New productsproducts, , new new software, software, relation relation to GNAAC‘s to GNAAC‘s 
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