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ABSTRACT GNSS and VLBI antennas were connected to the identical hydrogen maser clocks at seven sites

2. Combination Strategy

during CONT11, which means that clock parameters can be regarded as common parameters at those sites as
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well as troposphere parameters. We construct GNSS single differences between the ranges from two stations

to a satellite, using corrected phase measurements with the c5++ software. Combining GNSS single difference _
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partial derivatives for VLBI

and VLBI data during CONT11, we estimate station coordinates and site common parameters, i.e. zenith wet
delays, troposphere gradients and clock parameters, with the Vienna VLBI Software (VieVS). Local tie vectors,
which contribute to the combination of terrestrial frames between GNSS and VLBI, are introduced as fictitious

observations. We compare combination solutions with single technique solutions, assess the impact of the v’ Zenith Wet Delay (ZWD)
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Especially seven sites use the same clocks for VLBI
Fig 1 Global network: CONT11 sites using the same clock for both | 3nd GNSS during CONT11 (Fig 1)_ While we take
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Fig 4 Clock rates of each site which are derived from single v' The combined data (CONT11 VLBI + single differenced GNSS) were successfully analyzed in modified VieVS.

Meanwhile, clock rates look comparable between two technique solutions (red: VLBI, blue: GNSS) during 15 days of

techniques (Fig 4). Thus, we apply a loose constraint CONT11 campaign. Clocks of HRAO and TSKB are excluded from

(10 cm/day or 333 ps/day) for clock rates. We do not the combination because of the big differences in some days.
The clock of WTZZ is set as a reference clock. v' The combination solutions improve station position repeatability in comparison with single solutions.

v' For combination, ZWD, troposphere gradients, clocks, and antenna coordinates were constrained using
local ties between two techniques.

consider quadratic terms in this study.

v" The GNSS geometric model in VieVS needs be improved.
2I'T. Hobiger and T. Otsubo. (2014) Combination of GPS and VLBI on the observation level during CONT11 - common parameters, ties and inter-technique biases. J. Geodesy, 88(11):1017—- 1028

v" The partial derivatives w.r.t. EOP for GNSS will be implemented in VieVS and EOP will be also estimated.
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