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Abstract This report summarizes the activities ofrable 1 Staff.

the KTU-GEOD IVS Analysis Center (AC) in 2013 Name Working L ocation
and outlines the planned activities for the year 2014. Emine Tanir Karadeniz Technical University,
Determination of optimal weights of constraints on Kayikgi  Dept. of Geomatics Engineering,
VLBI auxiliary parameters as well as estimation inter- Trabzon, Turkey.

T . Kamil Teke Hacettepe University,
val lengths have been our specific interests in 2013. Dept. of Geomatics Engineering,

Ankara, Turkey.

1 General Information
the estimated VLBI auxiliary parameters. The main

KTU-GEOD IVS Analysis Center (AC) is located atPart of this study was conducted during the research

the Department of Geomatics Engineering, Karader§#y of AC member Dr. Tanir Kayik¢i at Helmholtz-
Technical University, Trabzon, Turkey. Zentrum Potsdam Deutsches GeoForschungsZentrum

GFZ from July to September 2013. The first results of
this study were presented at the International Associ-
o ation of Geodesy (IAG) Scientific Assembly held at
2 Staff at KTU-GEOD Contributing to the Potsdam from 1st to 6th of September 2013 [4]. The
IVS Analysis Center proceedings paper of this report was submitted to the
International Association of Geodesy Symposia Series
The staff who are contributing to the research at tHgtill under review process).
KTU-GEOD IVS Analysis Center (AC) in 2013 are  The variety of the parameterizations in VLBI anal-
listed in Table 1 with their working location. ysis causes significant differences in the estimates even
if the same observations (sessions) are involved (c.f.
[2]). The space geodetic technique specific parame-
ters in a least-squares adjustment are not standardized
— e.g., several reduction models are recommended by
the IERS Conventions 2010 ([3]). The current version
During 2013, we focused on determining estimatioof Vienna VLBI Software (VieVS, [1]) in the least-
intervals and the optimal weights of constraints osquares adjustment mode uses a standard parameteri-
- : o _zation for the auxiliary parameters, i.e., a piece-wise
é‘n;irea;ﬁ:gz Technical University, Department of Geomati, o 5 gffset representation with a default temporal res-
2. Hacettepe University, Department of Geomatics EngineerinﬁIUtion of e.g. 60 minutes for clocks and zenith wet
delays (ZWD) and six hours for troposphere horizon-
tal north and east gradients (NGR and EGR). From the
IVS 2013 Annual Report physical point of view, the interval length should be

3 Current Status and Activities
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as short as possible to optimally represent the behaole, during the CONTO08 session WETTZELL stopped
iors of the underlying processes: from the mathematnd performed an Intensive VLBI session of about one
cal point of view, however, the interval length shouldhour duration together with another network station
be long enough to achieve an appropriate redundansge Figure 1). In our investigation, we consider a time
of observations required to obtain a stable (regulad)fference of at least 45 minutes between successive
normal equation system. In this study, three differebservations at a station as a data gap. With our sec-
approaches are investigated for achieving optimizexhd approachapproach, in the case of a data gap
parameterizations of the auxiliary parameters per staetween observations, our method considers the obser-
tion for each session. The performance of the three amtion data in two subsets, the one before and the one
proaches is investigated by analyzing VLBI data withfter the data gap while leaving the data gap empty.
the least-squares adjustment model of VieVS.

S

LBI observations at WETTZELL during 24th of August 2008 (CONTO08)
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3.1 Approachl: Solution Intervals
Considering the Time Dependent
Behaviours of the Parameters
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In the standard VLBI least-squares solution, the esti-
mation intervals of the auxiliary parameters are usu-
ally set to be constant for the sake of simplicity, be-
cause there is no a priori information about the varig- 1 Time _differences in hours_ betwee_n successive obs_erva-
. tions at station WETTZELL during a daily CONTO8 session,
ability of the modelled phenomena, e.g. tropospher@SAUGZAh
Consequently, our first optimizatioagproachl real-
izes the idea of a flexible parameter estimation inter-
val depending on the behavior of the parameters de-
termined with a prior estimation featuring an equally
§paqed sta.ndard parameterization. Thu;, if .the .var'@lg Approach3: Solution Intervals
tion is relatively large, the parameter estimation inter-
val will be decreased to allow for a larger degree of
freedom for this specific parameter over an appropriate
duration. With this approach it is possible to flexibly
handle the parameter estimation interval according td/de determine the estimation intervals depending on
first standard solution while keeping the overall nunthe number of observations in our third approaap-(
ber of parameters constant. It would also be possitpgoach3. This approach ensures an equal redundancy
to repeat the application @pproachlin an iterative for each auxiliary parameter. Figures 2 and 3 show
way whenever the session is reanalyzed. This iteratiliew much the total number of observations supporting
optimization will be considered in future, but it is notan auxiliary parameter can vary, in the case of having
treated in this report. equally spaced time intervals for auxiliary parameter
estimation by the standard parameterization. The num-
ber and geometry of observations in equally spaced es-
timation intervals of a VLBI station, specific parameter
should be optimized when, for example, scheduling a
Considering Data Gaps session or the estimation intervals for a specific param-
eter at each antenna should be optimized considering
There is a usual time difference of several minutes #re humber and geometry of observations when ana-
more between successive VLBI observations. A sidyzing a session.
nificant number of VLBI sessions show gaps between
successive observations at certain stations. For exam-
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Considering the Total Number of
Observations

3.2 Approach2: Solution Intervals
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Estimated parameter: clock offsets
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Fig. 2 Total number of observations per clock offset estimation
interval: 60 minutes (as a standard parameterization) durgg se
sion 02NOV05.

1.

Estimated parameter: troposphere north gradients
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Fig. 3 Total number of observations per troposphere gradient
offset estimation interval: 360 minutes (as a standard parame-
terization) during session 02NOV05.

4 Future Plans

Our preliminary results show thagpproachlandap-
proach3 provide better results for VLBI single ses-
sion analysis than the standard parameterization. The
next step will be to practically assess tapproach2
Thereafter we will develop an optimized parameteri-
zation for auxiliary parameters in VLBI single session
least-squares analysis probably based on all three ap-
proaches.

Acknowledgements

We are thankful to all the Directing Board of IVS.
We are grateful to Karadeniz Technical University for
their financial support of KTU-GEOD IVS AC re-

1 search activities. One of the co-authors, Emine TANIR
{1 KAYIKCI, acknowledges Council of Higher Education
of Turkey (YOK) for the financial support of her re-
search stay at GFZ.

References

J. BBhm, S. Bhm, T. Nilsson, A. Pany, L. Plank, H. Spi-
cakova, K. Teke, H. Schuh, The new Vienna VLBI Soft-
ware VieVS. Geodesy for Planet Earth, Proceedings of the
2009 IAG Symposium, Buenos Aires, Argentina, 31 August
— 4 September 200Mternational Association of Geodesy
Symposia Seried436, 1007-1011, edited by Steve Kenyon,
Maria Christina Pacino, Urs Marti.

. R. Heinkelmann, J. &m, S. Bolotin, G. Engelhardt,

R. Haas, R. Lanotte, D. S. MacMillan, M. Negusini,
E. Skurikhina, O. Titov, H. Schuh, VLBI-derived tropo-
sphere parameters during CONTO8urnal of Geodesys5,
7,377-393.

. G. Petit, B. Luzum, IERS Conventions 2010, IERS Techni-

cal Note 36, Frankfurt am Main: Verlag des Bundesariats f
Kartographie und Gedétie, 179, ISBN 3-89888-989-6.

. E. Tanir Kayik¢l, R. Heinkelmann, M. Karbon, T. Nilsson,

V. Raposo-Pulido, B. Soja, H. Schuh, Optimal size of con-
straints and interval lengths for VLBI auxiliary parameters,
IAG Scientific Assembly 201September 1-6, 2013, Pots-

IVS 2013 Annual Report



