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3.3 Analysis Coordinator

Introduction

2017 Unified Analysis
Workshop: GNSS

discussion

In this report, we outline the activities of the Analysis Coordinator during
2017. The main activities were contributions to the Unified Analysis
Workshop (UAW) held Paris in 2017 and examining published paper
that use IERS products and earth orientation parameters. The ACC
is still examining the analyses of the VLBI and SLR contributions to
ITRF2014 and the robustness of the estimate of the scale difference
between VLBI and SLR. .
text

The 2017 Unified Analysis Workshop was held in Paris, France July
10–12, 2017 following the IGS Workshop and like the IGS Workshop.
Both workshops were hosted by the Institut National de l’Information
Géographique et Forestière (IGN). Both the IGS Workshop and UAW
were held at the University of Paris-Diderot (15 rue Hélène Brion, 75013
Paris). The organization of 2017 UAW was led by GGOS through its
science panel chair Richard Gross.

The ACC contribution to the 2017 UAW focused on systematics in
GNSS which is the primary source for polar motion values in the IERS
and for densifying the ITRF.

Four primary areas of sources of errors and biases were considered
and the following recommendations reached.

1. The gravity fields used in the GNSS orbit integrations should be
updated to match modern fields to make them consistent with the
fields being used by the other IAG services. The update would
include the static part of the field and a time variable component.
For the GNSS satellite altitudes, temporal variations in only the
lowest degree terms would be needed with just the 2nd degree
terms possibly being the only ones needed. Projection of the
temporal variations past the time when observed changes are
available could use a simple annual sine and cosine fit. Planetary
bodies in addition to the Sun and Moon should also be included
in gravitational force modeling.

2. Other components of the force models for GNSS should also
be updated and validated. The force models associated with
radiation forces are the most uncertain and modeling of these
forces can be made more consistent with the exchange of attitude
information. The IGS plans to develop an attitude format and
make attitude information available so that analysis centers can
validate their models. The IGS has noted the appearance of the
GPS draconitic period and harmonics of this period in time series
of various geodetic products (e.g., positions and Earth orientation
parameters). Long orbital arc analyses (longer than the 24-hrs
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used by most IGS analysis centers) should be investigated to
assess the levels of spurious signals in these analyses and to
better understand the origin of the draconitic signals.

3. An updated short-period (diurnal and semidiurnal) model is needed
and a method to determine whether this is an ocean-tide only with
libration terms added or an empirical model based on VLBI data
needs to be established. (GNSS estimates of short period EOP
terms might by affected orbital modeling errors). The number
of tidal waves to be included and the representation of the tidal
signals needed also be decided.

4. Site dependent calibration of GNSS antennas are needed since
these have a direct effect on the ITRF realization and position
offsets when antennas are changed. Tests of the use of antenna
specific phase center models are encouraged when these values
are available without disturbing an existing antenna installation.
Investigation and potential development of an in-situ antenna
calibration system are strongly encouraged. In-situ calibration
would be deployed at core sites where GNSS sites are tied to
other geodetic systems.

text

This year we looked at the types of publications that used IERS products.
Over all there were 340 publications that appear in Google Scholar
and have keywords IERS, Earth Orientation parameters. Of these
publications, we list below those that have been published in journals
and have been cited at least once. The list may not be complete
but the 44 papers listed cover the range of topics addressed by the
papers. The topics can be divided into four main areas (1) use of the
IERS Conventions; (2) use of IERS Earth orientation parameters; (3)
algorithms for improvements to IERS products and comparison between
products; and (4) interpretation of variations in the EOP products i.e.,
excitation mechanisms of Earth rotation changes. Most of the papers
use the IERS Conventions or IERS EOP series. Only four papers in
2017 discuss excitation mechanism (Haddad and Bonaduce, 2017;
(Naghibi et al., 2017; Winska et al., 2017, Youm et al., 2017). In
2017, most of the use of IERS products were for reference frame
realization (using the ITRF and EOP estimates) and production (using
IERS Conventions). There was little direct uses of the EOP estimates
to directly study the rotation of the Earth. There is ongoing study into
methods of improving EOP estimates (Belda et al., 2017; Haas et al.,
2017; Karbon et al., 2017; Lei et al., 2017; Liu et al., 2017; Nilsson et
al., 2017). The most highly cited paper in 2017 (so far) is Nothnagel et
al. (2017) which discussed the International VLBI Service. .
text
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IERS/EOP literature Abbondanza, Claudio, Toshio M. Chin, Richard S. Gross, Michael B.
Heflin, Jay W. Parker, Benedikt S. Soja, Tonie van Dam, and Xiaop-
ing Wu. 2017. “JTRF2014, the JPL Kalman Filter and Smoother
Realization of the International Terrestrial Reference System.” Jour-
nal of Geophysical Research: Solid Earth 122 (10). John Wiley &
Sons, Ltd: 8474–8510. doi:10.1002/2017JB014360.

Belda, Santiago, Robert Heinkelmann, José M. Ferrándiz, Tobias
Nilsson, and Harald Schuh. 2017. “On the Consistency of the
Current Conventional EOP Series and the Celestial and Terrestrial
Reference Frames. ” Journal of Geodesy 91 (2). Springer Berlin
Heidelberg: 135–49. doi:10.1007/s00190-016-0944-3.

Chatzinikos, Miltiadis, and Athanasios Dermanis. 2017. “Interpreta-
tion of Numerically Detected Rank Defects in GNSS Data Analy-
sis Problems in Terms of Deficiencies in Reference System Defini-
tion.” GPS Solutions 21 (3). Springer Berlin Heidelberg: 1239–50.
doi:10.1007/s10291-017-0608-7.

Devoti, Roberto, Nicola D’Agostino, Enrico Serpelloni, Grazia Pietran-
tonio, Federica Riguzzi, Antonio Avallone, Adriano Cavaliere, et al.
2017. “A Combined Velocity Field of the Mediterranean Region.”
Annals of Geophysics 60 (2): S0215. doi:10.4401/ag-7059.

Virgilio, Angela D. V. Di, Jacopo Belfi, Wei-Tou Ni, Nicolo Beverini, Gior-
gio Carelli, Enrico Maccioni, and Alberto Porzio. 2017. “GINGER:
A Feasibility Study.” The European Physical Journal Plus 132 (4).
Springer Berlin Heidelberg: 157. doi:10.1140/epjp/i2017-11452-6.

Ding, Hao, and Benjamin F. Chao. 2017. “Solid Pole Tide in Global GPS
and Superconducting Gravimeter Observations: Signal Retrieval and
Inference for Mantle Anelasticity.” Earth and Planetary Science Let-
ters 459 (February). Elsevier: 244–51. doi:10.1016/J.EPSL.2016.11.
039.

Dong, Guangliang, Dezhen Xu, Haitao Li, and Huan Zhou. 2017.
“Initial Result of the Chinese Deep Space Stations’ Coordinates from
Chinese Domestic VLBI Experiments.” Science China Information
Sciences 60 (1). Science China Press: 012203. doi:10.1007/s11432-
016-0195-9.

Gondelach, David J., Roberto Armellin, and Aleksander A. Lidtke.
2017. “Ballistic Coefficient Estimation for Reentry Prediction of
Rocket Bodies in Eccentric Orbits Based on TLE Data.” Mathemat-
ical Problems in Engineering 2017 (December). Hindawi: 1–13.
doi:10.1155/2017/7309637.

Gualandi, Adriano, Jean-Philippe Avouac, John Galetzka, Joachim F.
Genrich, Geoffrey Blewitt, Lok Bijaya Adhikari, Bharat Prasad Koirala,
et al. 2017. “Pre- and Post-Seismic Deformation Related to the
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2015, Mw7.8 Gorkha Earthquake, Nepal. ” Tectonophysics 714–715
(September). Elsevier: 90–106. doi:10.1016/J.TECTO.2016.06.014.

Guo, X., P. Ditmar, Q. Zhao, R. Klees, and H. H. Farahani. 2017.
“Earth’s Gravity Field Modelling Based on Satellite Accelerations De-
rived from Onboard GPS Phase Measurements.” Journal of Geodesy
91 (9). Springer Berlin Heidelberg: 1049–68. doi:10.1007/s00190-
017-1009-y.

Gurzadyan, V. G., I. Ciufolini, A. Paolozzi, A. L. Kashin, H. G. Khacha-
tryan, S. Mirzoyan, and G. Sindoni. 2017. “Satellites Testing General
Relativity: Residuals versus Perturbations.” International Journal of
Modern Physics D 26 (05). World Scientific Publishing Company:
1741020. doi:10.1142/S0218271817410206.

Haas, Rüdiger, Thomas Hobiger, Shinobu Kurihara, and Tetsuya Hara.
2017. “Ultra-Rapid Earth Rotation Determination with VLBI during
CONT11 and CONT14.” Journal of Geodesy 91 (7). Springer Berlin
Heidelberg: 831–37. doi:10.1007/s00190-016-0974-x.

Haddad, Mahdi, and Antonio Bonaduce. 2017. “Interannual Variations
in Length of Day with Respect to El Niño – Southern Oscillation’s
Impact (1962–2015).” Arabian Journal of Geosciences 10 (11).
Springer Berlin Heidelberg: 255. doi:10.1007/s12517-017-3049-2.

Hofmeister, Armin, and Johannes Böhm. 2017. “Application of Ray-
Traced Tropospheric Slant Delays to Geodetic VLBI Analysis.” Jour-
nal of Geodesy 91 (8). Springer Berlin Heidelberg: 945–64. doi:10.
1007/s00190-017-1000-7.

Jiang, Nan, Yan Xu, Tianhe Xu, Guochang Xu, Zhangzhen Sun, and
Harald Schuh. 2017. “GPS/BDS Short-Term ISB Modelling and
Prediction.” GPS Solutions 21 (1). Springer Berlin Heidelberg: 163–
75. doi:10.1007/s10291-015-0513-x.

Johnson, Christopher W., Yuning Fu, and Roland Bürgmann. 2017.
“Stress Models of the Annual Hydrospheric, Atmospheric, Thermal,
and Tidal Loading Cycles on California Faults: Perturbation of Back-
ground Stress and Changes in Seismicity.” Journal of Geophysical
Research: Solid Earth 122 (12). John Wiley & Sons, Ltd: 10,605-
10,625. doi:10.1002/2017JB014778.

Karbon, Maria, Robert Heinkelmann, Julian Mora-Diaz, Minghui Xu,
Tobias Nilsson, and Harald Schuh. 2017. “The Extension of the
Parametrization of the Radio Source Coordinates in Geodetic VLBI
and Its Impact on the Time Series Analysis.” Journal of Geodesy 91
(7). Springer Berlin Heidelberg: 755–65. doi:10.1007/s00190-016-
0954-1.

Karbon, Maria, Benedikt Soja, Tobias Nilsson, Zhiguo Deng, Robert
Heinkelmann, and Harald Schuh. 2017. “Earth Orientation Parame-
ters from VLBI Determined with a Kalman Filter.” Geodesy and Geo-
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dynamics 8 (6). Elsevier: 396–407. doi:10.1016/J.GEOG.2017.05.
006.

Lei, Yu, Min Guo, Dan-dan Hu, Hong-bing Cai, Dan-ning Zhao, Zhao-
peng Hu, and Yu-ping Gao. 2017. “Short-Term Prediction of UT1-
UTC by Combination of the Grey Model and Neural Networks.” Ad-
vances in Space Research 59 (2). Pergamon: 524–31. doi:10.1016/
J.ASR.2016.10.030.

Li, Zhen, Jianping Yue, Wang Li, Dekai Lu, and Xiaogen Li. 2017. “A
Comparison of Hydrological Deformation Using GPS and Global
Hydrological Model for the Eurasian Plate.” Advances in Space Re-
search 60 (3). Pergamon: 587–96. doi:10.1016/J.ASR.2017.04.023.

Liu, Chengjun, and Mian Zhang. 2017. “The Principal Moments
of Inertia Calculated with the Hydrostatic Equilibrium Figure of
the Earth.” Geodesy and Geodynamics 8 (3). Elsevier: 201–5.
doi:10.1016/J.GEOG.2017.02.005.

Liu, J.-C., and N. Capitaine. 2017. “Evaluation of a Possible Upgrade of
the IAU 2006 Precession.” Astronomy & Astrophysics 597 (January).
EDP Sciences: A83. doi:10.1051/0004-6361/201628717.

Lucchesi, David M., Carmelo Magnafico, Roberto Peron, Massimo
Visco, Luciano Anselmo, Carmen Pardini, Massimo Bassan, Giusep-
pe Pucacco, and Ruggero Stanga. 2017. “The LARASE Research
Program. State of the Art on Modelling and Measurements of Gen-
eral Relativity Effects in the Field of the Earth: A Preliminary Mea-
surement of the Lense-Thirring Effect.” In 2017 IEEE International
Workshop on Metrology for AeroSpace (MetroAeroSpace), 131–45.
IEEE. doi:10.1109/MetroAeroSpace.2017.7999552.

Malkin, Zinovy. 2017. “Joint Analysis of Celestial Pole Offset and Free
Core Nutation Series.” Journal of Geodesy 91 (7). Springer Berlin
Heidelberg: 839–48. doi:10.1007/s00190-016-0966-x.

Meyrath, Thierry, Tonie van Dam, Xavier Collilieux, and Paul Rebis-
chung. 2017. “Seasonal Low-Degree Changes in Terrestrial Water
Mass Load from Global GNSS Measurements.” Journal of Geodesy
91 (11). Springer Berlin Heidelberg: 1329–50. doi:10.1007/s00190-
017-1028-8.

Murray, Jessica R., and Jerry Svarc. 2017. “Global Positioning
System Data Collection, Processing, and Analysis Conducted by
the U.S. Geological Survey Earthquake Hazards Program.” Seis-
mological Research Letters 88 (3). GeoScienceWorld: 916–25.
doi:10.1785/0220160204.

Naghibi, S. E., M. A. Jalali, S. A. Karabasov, and M.-R. Alam. 2017.
“Excitation of the Earth’s Chandler Wobble by a Turbulent Oceanic
Double-Gyre.” Geophysical Journal International 209 (1). Oxford
University Press: ggx032. doi:10.1093/gji/ggx032.
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Nilsson, Tobias, Benedikt Soja, Kyriakos Balidakis, Maria Karbon,
Robert Heinkelmann, Zhiguo Deng, and Harald Schuh. 2017. “Im-
proving the Modeling of the Atmospheric Delay in the Data Analysis
of the Intensive VLBI Sessions and the Impact on the UT1 Estimates.”
Journal of Geodesy 91 (7). Springer Berlin Heidelberg: 857–66.
doi:10.1007/s00190-016-0985-7.

Nilsson, Tobias, Benedikt Soja, Maria Karbon, Robert Heinkelmann,
and Harald Schuh. 2017. “Water Vapor Radiometer Data in Very
Long Baseline Interferometry Data Analysis.” In Freymueller, J. T.,
Sánchez, L. (Eds.), International Symposium on Earth and Envi-
ronmental Sciences for Future Generations: Proceedings of the
IAG General Assembly, Prague, Czech Republic, June 22 – July 2,
2015, (International Association of Geodesy Symposia; 147), 303–8.
Springer, Cham. doi:10.1007/1345_2017_264.

Nothnagel, A., T. Artz, D. Behrend, and Z. Malkin. 2017. “International
VLBI Service for Geodesy and Astrometry.” Journal of Geodesy 91
(7). Springer Berlin Heidelberg: 711–21. doi:10.1007/s00190-016-
0950-5.

Plank, L., J. E. J. Lovell, J. N. McCallum, D. Mayer, C. Reynolds, J.
Quick, S. Weston, et al. 2017. “The AUSTRAL VLBI Observing
Program.” Journal of Geodesy 91 (7). Springer Berlin Heidelberg:
803–17. doi:10.1007/s00190-016-0949-y.

Ray, Jim, Paul Rebischung, and Jake Griffiths. 2017. “IGS Polar Motion
Measurement Accuracy.” Geodesy and Geodynamics 8 (6). Elsevier:
413–20. doi:10.1016/J.GEOG.2017.01.008.

Ren, Yuanzhen, Huadong Guo, Guang Liu, and Hanlin Ye. 2017.
“Simulation Study of Geometric Characteristics and Coverage for
Moon-Based Earth Observation in the Electro-Optical Region.” IEEE
Journal of Selected Topics in Applied Earth Observations and Re-
mote Sensing 10 (6): 2431–40. doi:10.1109/JSTARS.2017.2711061.

Shen, Yi, Jinyun Guo, Xin Liu, Xiaobei Wei, and Wudong Li. 2017.
“One Hybrid Model Combining Singular Spectrum Analysis and LS +
ARMA for Polar Motion Prediction.” Advances in Space Research 59
(2). Pergamon: 513–23. doi:10.1016/J.ASR.2016.10.023.

Soffel, Michael, Sergei Kopeikin, and Wen-Biao Han. 2017. “Advanced
Relativistic VLBI Model for Geodesy.” Journal of Geodesy 91 (7).
Springer Berlin Heidelberg: 783–801. doi:10.1007/s00190-016-
0956-z

Tartaglia, Angelo, Angela Di Virgilio, Jacopo Belfi, Nicolò Beverini,
and Matteo Luca Ruggiero. 2017. “Testing General Relativity by
Means of Ring Lasers.” The European Physical Journal Plus 132 (2).
Springer Berlin Heidelberg: 73. doi:10.1140/epjp/i2017-11372-5.

49



20
17

IERS
Annual
Report

3 Reports of IERS components

Tercjak, Monika, and Aleksander Brzeziński. 2017. “On the Influ-
ence of Known Diurnal and Subdiurnal Signals in Polar Motion and
UT1 on Ring Laser Gyroscope Observations.” Pure and Applied
Geophysics 174 (7). Springer International Publishing: 2719–31.
doi:10.1007/s00024-017-1552-8.

Truebenbach, Alexandra E., and Jeremy Darling. 2017. “The VLBA
Extragalactic Proper Motion Catalog and a Measurement of the
Secular Aberration Drift.” The Astrophysical Journal Supplement
Series 233 (1). IOP Publishing: 3. doi:10.3847/1538-4365/aa9026.

Wang, Zhaoyang, Xinghua Zhou, Yanxiong Liu, Dongxu Zhou, Huayi
Zhang, and Weikang Sun. 2017. “Precipitable Water Vapor Charac-
terization in the Coastal Regions of China Based on Ground-Based
GPS.” Advances in Space Research 60 (11). Pergamon: 2368–78.
doi:10.1016/J.ASR.2017.09.017.

Winska, Malgorzata, Jolanta Nastula, and David Salstein. 2017. “Hy-
drological Excitation of Polar Motion by Different Variables from
the GLDAS Models.” Journal of Geodesy 91 (12). Springer Berlin
Heidelberg: 1461–73. doi:10.1007/s00190-017-1036-8.

Youm, Kookhyoun, Ki-Weon Seo, Taehwan Jeon, Sung-Ho Na, Jianli
Chen, and Clark R. Wilson. 2017. “Ice and Groundwater Effects on
Long Term Polar Motion (1979–2010).” Journal of Geodynamics 106
(May). Pergamon: 66–73. doi:10.1016/J.JOG.2017.01.008.

Zhao, Qile, Chen Wang, Jing Guo, Guanglin Yang, Mi Liao, Hongyang
Ma, and Jingnan Liu. 2017. “Enhanced Orbit Determination for
BeiDou Satellites with FengYun-3C Onboard GNSS Data.” GPS
Solutions 21 (3). Springer Berlin Heidelberg: 1179–90. doi:10.1007/
s10291-017-0604-y.

Zhu, Ping, Attilio Rivoldini, Laurence Koot, and Véronique Dehant.
2017. “Basic Earth’s Parameters as Estimated from VLBI Obser-
vations.” Geodesy and Geodynamics 8 (6). Elsevier: 427–32.
doi:10.1016/J.GEOG.2017.04.007.
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