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Introduction

The GPS orbit and Earth Orientation Parameter ( EOP) solutions submitted to the IGS by the National Geodetic Survey (NGS) are a joint effort between the Spacial Reference System Division (SRSD) and the Geosciences Research Division (GRD). The GRD is responsible for the development of the processing software and techniques while the SRSD is responsible for the operational production. SRSD and GRD are both activities within NGS which is part of the National Ocean Service (NOS) of NOAA (National Oceanic and Atmospheric Administration). A detailed description of the techniques and models can be found in the Analysis Strategy Summary located at http://www.ngs.noaa.gov/GPS/noaa_acn.html .

Station Network

Figure 1 shows a typical set of baselines used for forming double differences and for connecting the stations in the tracking network. NGS used an average of 60-70 tracking stations which are submitted to the IGS for the GPS orbit and EOP production. This list is not static but changes occasionally to include new stations that offer a more favorable geometry or new geographical coverage. If new stations are added in a region where the tracking network density is greater or redundant, other stations are dropped thereby keeping the total number at less than or equal to 70. This number appears adequate to provide overall tracking network stability that is relatively insensitive to daily tracking site drop outs within the global network. Included tracking sites are listed in the weekly summary available at the Crustal Dynamics Data Information System (CDDIS) at ftp://cddisa.gsfc.nasa.gov .

Software Changes
A few minor software enhancements were made during 2002.  PAGES/GPSCOM, both developed at NGS, remain the software tools used for orbit production.  During 2002, additional options were added to PAGES to allow for weighting by satellite and elevation angle; these options continue to be tested.  Changes made to the preprocessing programs resulted in improved cycle slip fixing and the ability to reject data sets where the receiver had a runaway channel.   Since the beginning of 2000, NGS has modelled deformations driven by ocean tidal loading using the Schwiderski model (Schwiderski 1983). On December 2, 2001 NGS, along with the other Analysis Centers, switched from the IGS97 reference frame to the IGS realization of the ITRF2000 reference frame (IGS00).  Beginning with GPS week 1194 (November 24,2002) NGS began sending its final product to the IGS in the new SP3-c format. 

Product Evaluation
Figure 2 shows the daily RMS differences between the NGS and IGS final ephemerides for the year 2002 after a “best fit” seven parameter transformation has been applied to the NGS ephemerides. It also shows  the values of the associated seven parameter transformations. The subplots are: (left column, top to bottom) RMS of fit in meters, X translation in meters, Y translation in meters, Z translation in meters; (right column, top to bottom) scale in parts per billion, X rotation in milliarcseconds, Y rotation in milliarcseconds, and Z rotation in milliarcseconds. All available GPS satellites were included and universally the outlying points seen in the RMS subplot are caused by a single poorly estimated satellite within a day.  Figure 3 shows the daily RMS differences between the NGS and IGS rapid ephemerides.  The subplots are defined in the same way as Figure 2.   On average over all 2002, NGS EOP match the National Earth Orientation Service Bulletin A values at: X pole -0.181 +/- 0.221 milliarcseconds and Y pole 0.143 +/- 0.209 milliarcseconds. The NGS software only uses double difference carrier phase as an observable and does not attempt to recover a UT1 time series.
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Orbit Products
 I. Constrained Precise GPS Orbit: Up to 51 constrained IGS fiducial 

                      tracking sites in the IGS97, epoch 1997.0 reference 

                      frame

          available ‑ 3 to 6 days from date of observation

          contact ‑ http://www.navcen.uscg.mil/gps/precise/default.htm

          accuracy ‑ approximately 5‑10 centimeters

 II. Minimally Constrained Precise GPS Orbit: A consistent minimally

                      constrained weekly solution in the IGS97, epoch 

                      1997.0 reference frame

          available ‑ 4 to 10 days from date of observation

          contact ‑ ftp://gracie.grdl.noaa.gov/dist/cignet/Ngsorbits

          accuracy ‑ approximately 6-8centimeters

 III. Rapid GPS Orbit: Up to 50 constrained IGS fiducial tracking sites 

                      in the IGS97, epoch 1997.0 reference frame

          available ‑ 16 hours from last observation

          contact ‑ ftp://www.ngs.noaa.gov/cors/orbits/rapid

          accuracy ‑ approximately 7-10 centimeters

 IV. Ultra‑Rapid GPS Orbit: A constrained estimated/predicted solution 

                      in the IGS97, epoch 1997.0 reference frame

          will be available ‑ within 2 to 3 hours from last observation

          contact ‑ under development

          accuracy ‑ approximately 20‑60 centimeters

 V. Earth Rotational Parameters: Rapid and precise polar motion values

          available ‑ 16 hours from date of last observation

          recipient ‑ Bureau International de L'Heure (BIH)

                      United States Naval Observatory( USNO)

                      International GPS Service (IGS)

          accuracy ‑ approximately 0.25 milli‑arcseconds

 VI. Troposheric estimates for the zenith path delay

          available ‑ 4 to 10 days from date of observation

          recipient ‑ GeoForschungsZentrum, Potsdam, Germany

                      International GPS Service (IGS)
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