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IERS RS/PC Review

� Produce daily and weekly EOP combination 
solutions

− Daily EOPs produced after 1700 UTC
− Weekly EOPs produced Thursday after 1700 UTC 
− Includes AAM, GPS, SLR, and VLBI data
− Over 700 users by e-mail per week
− Roughly 40000 ftp downloads per month

� Most use the data for practical (non-research) purposes (85 to 
90%)

� Not all are technically skilled
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UTAAM Processing Change
Background:

• One of our users of EOP data observed 
systematic errors in short term (<10 day) UT1-
UTC predictions.

�Similar to features studied at USNO previously.

• Salient features

�Fortnightly (14-day) period

�Annual period
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UTAAM Processing Change
Background:

• Independent analysis run for Annual Reports showed 
similar features in the last day of combination.

• Predictions extended from last combination point.

�Any error in combination solution will manifest itself as an 
increased prediction error.
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UTAAM Processing Change
Background:

• Identified that the likely problem is the use of 
Atmospheric Angular Momentum (AAM) data in the 
combination.

– AAM had been down-weighted, but still problematic.

– Removing AAM from the combination only makes the solution 
better.

• Modified AAM code to run with no AAM in combination.

�Only used in predictions



RS / PC

7

UTAAM Processing Change:
Comparison of 1 day UT1-UTC 

Prediction Error
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UTAAM Processing Change:
Before and After Change to

Operational Software

Before AAM change:
Mean = -1.30;  Std Dev = 112.34 microradians

After AAM change:
Mean = -18.20;Std Dev =71.14 

• 25-30% reduction in 1-day prediction errors, since March.
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EOP Solution Multiple Times Per Day

• IERS RS/PC has begun testing a Multiple Times Per Day 
Combination solution on a test computer.

• 2nd daily run occurs just before 04:00 UTC.

– Additional manual runs can be made at most other times.

• Currently can accommodate updates to VLBI and IGS 
data.

– Could be made to accommodate updates to SLR, UTGPS, 
and AAM also.

• So far, only updates to IGS Ultras have been available 
from the community.

– Once Wettzell and Tsukuba antennas come back on-line, 
VLBI updates should be available. 9
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EOP Solution Multiple Times Per Day
Polar Motion X 

9/2/2010
@02:00 UTC

9/2/2010
@15:20 UTC

9/2/2010
@17:00 UTC
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EOP Solution Multiple Times Per Day
Polar Motion Y

9/2/2010
@02:00 UTC

9/2/2010
@15:20 UTC

9/2/2010
@17:00 UTC
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Use of IGS Ultra data 
in UT1-UTC Combination

• We are adding code to use the IGS Ultras combination 
data in the UT1-UTC combination algorithm.

• Additional useful UT1-UTC estimates beyond the last available 
VLBI intensive and UTGPS data.
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Use of IGS Ultra data 
in UT1-UTC Combination

IGS Ultras used in 
UT1-UTC calculation
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EO Matrix Calculator
Background:

• A transformation matrix calculator has been added to the USNO EO
Department server http://maia.usno.navy.mil (dedicated server may be 
coming soon)

• The IERS Conventions (2003) TN32 based validation code for computing 
the equinox-based to GCRS transformation

– Written in FORTRAN

– Relying heavily on code from 
http://tai.bipm.org/iers/conv2003/conv2003_c5.html and SOFA.

• Observable quantities are from a version of finals2000A.data or .daily

– If necessary, the polar motion and UT1 observables are interpolated.

– Long period tidal terms are removed and then, long period tidal, diurnal, 
and sub-diurnal tidal terms are added back into the observables.

• Adding sub-diurnal / diurnal tides and CPO's provide additional accuracy.

• Outputs include ITRF to GCRS and several intermediate quantities.
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EO Matrix Calculator:
User Interface
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EO Matrix Calculator
User-Interface:

• User chooses dates and time intervals.
� Code produces a file containing the ITRF to GCRS transformation and 

desired intermediate quantities.

� Number of intervals currently limited to 100.

�Special exceptions can be arranged.

�Dedicated server will lift this restriction

• Standard output is the transformation matrix from terrestrial to
celestial frames.

� Optional quaternion/euler-parameter output.

• Intermediate options:   polar motion, GMST, Equation of the 
Equinoxes, Precession, Nutation, and combined bias-
precession-nutation matrices or quaternions.
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EO Matrix Calculator
Output:

Terrestrial to celestial (T2C)
Rotation matrix

Intermediate rotation matrices 
Are below the T2C matrix

Modified Julian Date and 
YMDHMS epochs.
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EOP Improvements
Future Work:

• 2x-day daily EOP solution evaluated in 2010 and then 
operational in early 2011.

� Test results can be made available upon request

� Eventually, Nxdaily will be made to re-evaluate new EOP solution any 
time a new input data series is detected.

• Celestial Pole Offsets will be with respect to P03 series.

• Use of IGS Ultra data in UT1-UTC Combination will be 
evaluated.
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BACKUP SLIDES
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UTAAM Processing Change:
Analysis of 1 day UT1-UTC 

Prediction Error


