| TRF2005 residuals and co-location tie issues

» Somefeatures of | TRF2005 residuals
e ITRF2005 vs I GS05 in regional analysis ?
e Discontinuities

o Assessment of tieerrors & impact on I TRF
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Some Geophysical Events May Also Occur

* e.g., central Europein l,
winter 2003 Ll Vi s ki o I

POTS =

Al ]

* might also occur at

BORI1, MATE, others

10 1

+ not at ONSA WIZR =

16

* mount types are "

distinct .

— POTS, WZTR: GRAZ o

antennas over pillars 10 ]

— GRAZ: 2-m steel

pyramid *

— ZIMM: 9-m mast ]

ZINMM =

* or a different 10
technique error ? oo UP(mm) , , | | ,

186E gLil]] 2000 2001 2uo02 2003 2004 2005

Ray et al., 2005

z Workshop, Miami, June 2008



WTZR_14201M010

EPN Analysisresults

-20

1450

1400

1350

1300

1250

1150

GPS WEEK

WTZR_14201M010

1100

Residual behaviour | GSvs EPN

| TRF2005 results

1050

1000

900 950

850

iz
B
H

HATIOHAL

N

GrocRaPNIQUE

1007

200

ZIMM_14001M004

200%

4096

1400

1300

1200

GPS WEEK

1100

1000

900

g,
0

“op,

ZIMM_14001M004

g, |

Lo

CATREF combins

1450

1400

Workshop, Miami, June 2008

1300 1350

50

1150 80
GPS WEEK

1100

1050

900 950 1000

850

STRING DEF



o Residual behaviour | GSvs EPN
I TRF2005 results EPN Analysisresults
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O North
B East
O Up
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Mean differences:
N=-0,2 mm 1.0 mm E=-0,4 mmz*+1.4 mm U=5.3mm+ 6.5 mm
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Example of an EPN cumulative solution
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| TRF2005-1 GS05 differences
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| ocal tiesin co-location sites

How to deal with GPS discontinuities
IN co-location sites ?
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Threats: I TRF on “shaky ground”:
current co-locations
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A Co-location site with Discontinuities

Tieisused whereit fits better !
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L ocal ties at GPS co-location sites
Ex. GPS—-VLBI ties

 Tie= GPSto-VLBI-external-ref-pts
+ VL BI-internal-ecc + GPS-Iinternal-ecc

 Takeinto account
— GPSdiscontinuities
— VLBI & GPS phase centersto physical points
— VL BI antenna defor mation
— GPSPCV

o Total tieerror budget probably no better than 3-4
mm per component
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Number of | GS sites: 258
Number of stations: 303
Number of breaks: 197

RMSover 74 siteswherethere should
not be any position change

Statistics for discontinuitiesat | GS sites (I TRF2005)

Stats over dX dY dZ

74 Sites mm mm mm
M eans 3.0 3.3 3.95
Medians 2.1 2.2 3.35

Assuming total tieerror =4 mm

==> 16 minimum well distributed co-location sites are needed for

1mm global frametie

==>|deally 32 sitesfor redundancy and reliability
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| TRF2005-Like Combination: Datum Definition

Technique Origin Scale Orientation
GPS Free Free Fixed
SLR Fixed Free Free
VL BI Free Fixed Free
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Local TiesUsagein | TRF Combinations

e Local Tiesin I TRF2005

— ~45% of tiesarein SINEX with known measurement epoch
— Othersarewith unknown variance

]2 0, = 3mm
Oeomputed = |/ 07 + 07,

2

0y =107 x »v-*"m.rifﬁ + (AW + (Az)

e Local Tiesused in thisstudy
— Tievectorsasobservations with appropriate weighting
— 22 GPS-SLR vectors
— 29 GPS-VLBI vectors
— ==>SLR & VLBI aretied mainly via GPS
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Conclusions

o Significant differenceswhen using |GS05 vs I TRF2005 in regional
analysis, esp. in UP component

e ThelGS05isthebest we can do for theinterim period

o Should werecommend regional analysisto include global RF
stationsin their analysis ?

* Reprocessing isobvioudy needed

 Local tieerrorson | TRF are mitigated via appropriate weighting
o Local tietypical error isabout 4 mm per component

 For 1 mm global frametie need minimum 16 well distributed co-
locations, probably 32 for redundancy & reliability

e Current quality of local ties: 4—5 mm (RM S analysis), ignoring
dubiousties.

e 15-20 % of availableties are dubious
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