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The IERS Conventions (2010) are online
http://tai.bipm.org/conv2010/conv2010.html

comments until 18 October 2010
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Workshop on the IERS Conventions: September 2007

Classification of models
Criteria for choosing models
Non tidal loading effects
New models
Possible additions to the Conventions
Technique-dependent effects
Terminology concerning reference

systems

Electronic diffusion of the Conventions, including software

See http://www.bipm.org/en/events/iers/
Main topics covered:

The next registered edition was then planned for (end) 2009
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Main features of the IERS Conventions (2010) (1)
Chapters and history of updates on http://tai.bipm.org/iers/convupdt/convupdt.html

• Introduction
– Rewritten (October 2010): Classification of models

• Ch. 1 (General definitions and numerical standards):
– Rewritten (April 2010): Numerical standards

• Ch. 2 (Conventional celestial reference system and frame):
– Rewritten (September 2010): ICRF-2

• Ch. 3 (Conventional dynamical realization of the ICRS):
– Rewritten (April 2010): DE421

• Ch. 4 (Terrestrial reference systems and frames):
– Rewritten (April 2009): ITRF2005
– ITRF2008 (September 2010)

• Ch. 5 (Transformation between the ITRF and GCRS):
– FCN model (October 2007)
– Completely rewritten (June 2009): to implement IAU 2000-2006 resolutions and

corresponding terminology
– Introduction of librations (July 2010)
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Main features of the IERS Conventions (2010) (2)
• Ch. 6 (Geopotential):

– Ocean pole tide (March 2006)
– New conventional geopotential model (April 2010)
– Ocean tides (September 2010)

• Ch. 7 (Displacement of reference points):
– Ocean pole tide loading (September 2006)
– Conventional ocean tide loading (November 2006)
– Technique-dependent effects (February 2009)
– New conventional mean pole (April 2010), also Chapter 6
– Reorganize chapter; S1-S2 atmosphere pressure loading (September 2010)

• Ch. 8 (Tidal variations in the Earth's rotation):
– New model for zonal tides (March 2010)

• Ch. 9 (Models for atmospheric propagation delays):
– Optical: New model (June 2007)
– Radio: New conventional mapping function (June 2007); new section on ionosphere (February

2009). A priori gradients (September 2010).
• Ch. 10 (General relativistic models for space-time coordinates and equations of motion):

– New section, implementation of IAU recommendations (October 2008)
• Ch. 11 (General relativistic models for propagation):

– Minor changes (August 2010)
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Updating the IERS Conventions (2010)
 Some topics envisioned, but not yet covered

• Ch. 7 (Displacement of reference points):
– 7.2 Other non-conventional displacements of reference markers ….

• Loading effects Volunteers needed
– 7.3 Displacement of reference points of instruments ….To be completed e.g.

• Gravitational sag
• Thermal expansion of monuments / bedrock
• SLR biases
• etc…
• Details to be given in documentation provided by Technique centers

• Ch. 8 (Tidal Variations in the Earth's Rotation):
– New model for diurnal and semidiurnal EOP variations
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The IERS Conventions (2010): other work

• Software associated with conventional models
– Provide documentation and test cases
– IERS Conventions Software License included (consistent with SOFA)

• Conventions document to be fully cross-referenced.

• Glossary assembled, based verbatim on existing material
– mostly based on the IAU Division I Working Group “Nomenclature for

Fundamental Astronomy (NFA)” at
http://syrte.obspm.fr/iauWGnfa/NFA_Glossary.html

• Web page on "additional material"
– http://tai.bipm.org/iers/convupdt/convupdt_aux.html
– To be expanded as needed
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Conclusions

• IERS Conventions (2010) now available

– Thanks to the « Advisory Board for the IERS Conventions update »
chaired by Jim Ray and to the many colleagues who contributed.

– Additional material available on the web

• IERS Conventions updates will continue, starting from the version (2010)
– Past history of changes will be kept
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Thank you
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Numerical standards
• Revised to be consistent with the IAU (2009) System of Astronomical

Constants and with the recommendations of IAU Commission 52

Tables reformatted
to improve readability
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Conventional geopotential model

• Based on EGM2008 (Pavlis et al. 2008)
– Complete to degree and order 2159

• Low-order coefficients and rates adapted from different sources

• C21(t) and S21(t) designed to provide a mean figure axis corresponding to
the mean pole position consistent with ITRF.
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Chapter 7

7.1 Conventional displacements of reference markers ….
• Ocean loading:

– Conventional software by D. Agnew

• Ocean pole tide loading
– Desai (2002) model

• S1/S2 atmospheric loading
– T. vanDam from Ray & Ponte (2003)
http://geophy.uni.lu/ggfc-atmosphere/tide-loading-calculator.html
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Conventional mean pole model (1)

• A conventional mean pole model, that fits the "actual mean pole" to within
~ 10 mas, ensures

– that the geopotential field is aligned to the long-term mean pole
– that effects of the pole tide are accounted for consistently in different analyses.

• The 2003 linear model diverges from "actual mean pole" after 2000
– Visible in C21/S21 estimates from Lageos (Analysis from John Ries)
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Conventional mean pole model (2)
• Proposed IERS (2010) mean pole model

– A degree 3 polynomial valid until 2010.0 and a linear extrapolation ensuring
continuity and derivability at 2010.0

• To be updated as required
• However it has been shown (John Ries) that the conventional mean pole

does not match very well the C21/S21 estimates from SLR and GRACE
– General problem for low degree coefficients: simple model does not match real

behavior
– Recent surface mass trends not captured by model?
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Chapter 8
• Model for the effect of zonal tides

– Deficiency of IERS (2003) determined by R. Gross (JPL) (and others)
– New model assembled by R. Gross reduces discrepancy particularly at fortnightly

and monthly periods

basis for IERS (2010) IERS (2003)
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Chapter 9
• Radio techniques:

– Hydrostatic and wet mapping functions
• VMF1 with coeffs from numerical weather model
• GMF when VMF1 not available / necessary

– APG a priori gradient model
– All at http://ggosatm.hg.tuwien.ac.at/DELAY

• Correcting the ionosphere for dual-frequency users
– Standard linear combination (possibly accounting
for a time offset between measurements)
– Models for 3rd order terms
– Implementation software
from M. Hernández-Pajares
http://gage14.upc.es/MANUEL/.I2/i2_soft_update_v1d.20100218.tgz
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Geopotential: ocean tides

• Effect of the Ocean Tides
– Section completely rewritten, based on input by R. Biancale
– New conventional model based on FES2004, consistent with chapter 7

• Sets of coefficients to easily compute the (variations in) Stokes coefficients
are provided
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IERS Conventions software (1)

• Documentation template
• Provides structure and standard

information
– Variables defined (including

units)
– Notes on usage
– Test case provided
– References
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IERS Conventions software (2)

• License provided
– Explicitly states conditions

under which software can be
used by third parties

– Consistent with SOFA
– Necessary because of

expanding user base
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Additional material


