g i
A
ﬁ\_\_/'
TECHI —

FECHNOLOGIEN

Local Tie Results from the CONT 02 Campaign

Markus Rothacher, Daniela Thaller, Ralf Schmid
Forschungseinrichtung Satellitengeodasie, TU Munchen (FESG)

Manuela Krugel, Detlef Angermann, Volker Tesmer

Deutsches Geodatisches Forschungsinstitut, Minchen (DGFI)

IERS Workshop 2003 on ,,Site Co-location*

October 23-24, 2003
Matera, Italy

Content:
« CONT‘02 Campaign
* Local Ties
- Systematic Biases (troposphere and coordinates)
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Analysis of the CONT'02 Campaigh

CONT'O2:
- 2 weeks of continuous VLBI observations:
October 17 - 30, 2002 TEE
-> 8 VLBI stations ALGONQUIN,
> Analysed at DGFI -
*KOKEE

For comparison and combination
with GPS:
- 150 GPS stations; analysed at TUM
- Local tie information for the 8 co-location statson

Ny-Alesund: Terrestrial measurements of GIUB, 2002

Others: Files from ITRF2000
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Use of identical models and parameterization for

GPSand VLBI analysis
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Selection of local ties
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Antenna phase center variations:
GPS receiver antenna
GPS satellite antenna

Thglma{iunsnfthgl_ﬂLm_c AEREAEEEE AR E R SRR R R R LC +n_msm

phase centers above the

-d-..-—..-..-. amn el o l.-.- -I-..-. =TTy Ill
IGISIEILEES SUlTaces 10 Ui DLn 1

Antenna Test #164

Javad

CSFA

Model: Legant £ ' A\ 1T ‘l“ n-— - - _....#- lemel =
s/n:LADDST 8 4 N i e e Vol o ALK i RS __2 +0.449 m

- : ol BLKNA
20 Jan 99 to 1 o s “;._‘; "IF l'l i F _a rw,fﬂ' {1k U PP Reference
22 Jan 99 ol ~ 5 T Surface

Test Antenna - i . '

é: _i; {'-;} IERS Workshop on Site Co-location, October 23-24, 2003, Matera, Italy [I-NEI
ll - il UNIVERSITAT

MUNCHEN



# Stations

# Stations

# Stations

Histogram for absolute PCV: Cut—off 15° — Cut—off 3°
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GPS: Elevation Cut-Off Effect
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Change of station
coordinates due to a
change in elevation
cut-off angle

Most up-to-date
absolute phase center
variations used for
receivers (robot
measurements) and
satellites (global
estimation)

Antennas are a critical
error source !
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GPS: Absolute-Relative Antenna Patterns ——— w

Histogram for cut—off 3 °: relative PCV — absolute PCV

Change from relative
(now in use) to
absolute antenna
information (to be
used by IGS in
future)

Absolute phase
center variations only
derivable with fixed
ITRF scale.

Systematic change in
scale to ITRF
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Troposphere Zenith Delay (wet): Algonquin

GPS point
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Comparison of GPS & VLBI Troposphere
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Troposphere Zenith Delay (wet): Ny—Alesund
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5.21564 ‘ 5.2:566 5.2I568 5.2IS7 5.2I572 5.2I574 5.2I576 5.2:578 5.2:564 5.2I566 5.21‘368 5.2I57 5.2:572 5.2:574 5.21576 5.2I578
MJD x 10° MJD x 10°
« CONT'02 Campaign (14 days)
* Very nice agreement in temporal variations, but large systematic
biases between VLBI and GPS, indicating some unmodeled effects
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Comparison of GPS & VLBI Troposphere

AHeight | AZTD | AZTD
Station | (local tie)| Theory | Estim.
[m] [mm] | [mm]
ALGO 23.11 6.9 14.0
FAIR 13.08 3.9 6.8
HRAO 1.54 0.5 7.8
KOKB 9.24 2.8 14.2
NYA1 3.07 0.9 1.7
ONSA 13.71 4.1 5.1
WES2 1.75 0.5 11.7
WTZR 3.10 0.9 4.5

AHeight = 10m — AZD = 3mm
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Difference between GPS and VLBI
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Conclusions

ITRF position/velocity solutions not ideal to check/validate local
ties:

« Many changes of GPS receiver/antenna equipment
« Time series not available to check for jumps and consistency

Even with coordinate time series available there are problems:

« GPS results dependent on elevation cut-off

« Large systematic effects due to antenna phase center corrections
(receiver and satellites)

« VLBI telescope deformation (elevation dependence ?)
« Especially problematic for station heights and global scale

Combination of troposphere zenith delays instead of station heights
and constraints on horizontal local ties

A |

IERS Workshop on Site Co-location, October 23-24, 2003, Matera, Italy TI-["

TTTTTTTTTTT
MUNCHEN



