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Summary

During 2001 only small changes, which are summarized in Table 1, were introduced into the analysis. The Ultra Rapid analysis was implemented on a Linux-PC. The performance was very promising, so the complete analysis of a 30-station network takes about half an hour only. By this transition the analysis got independent from the load of the mainframe central computer, which is important to meet the deadlines for the submissions. 

Table 1. Changes in the analysis strategy

	Week
	Date
	Description

	1105
	2001-03-11
	Switch to LINUX computer for Ultra-Rapid Products

	1105
	2001-03-11
	Ultra-Rapid product with repetition of 3 hours 

	1119
	2001-06-20
	Generation of tropospheric parameters for Ultra-Rapid products started 

	1143
	2001-12-02
	Switch from ITRF97 to IGS00 reference frame

	1149
	2002-01-13
	Change of elevation cut-off angle from 15 to 7 degrees


Final and Rapid Products

During 2001 the quality of the orbit and clock products could be stabilized on a high level. The Final orbits have reached an accuracy of 2 cm and the satellite clocks are approaching the 0.05 ns level. The Rapid products, available each day at 9:00 UTC for the day before, have with 4-6 cm (median) for the satellite orbits and 0.08-0.12 ns for the clocks already a high level which is sufficient for many applications (for orbit qualities see Fig. 1).

In the past we had several times postponed the use of low elevation data (<15 degrees), because we were afraid of any scale change in hour time series of SINEX solutions. This year we decided to do this step, because we expected more advantages than disadvantages. Beginning with 2002 (week 1149) the elevation cut-off angle was switch from 15 to 7 degrees. With this change an elevation depending weighting had to be introduced. A widely applied function is cos(z)**2 (where z is the zenith distance). This function starts to down-weight the data at medium elevation angle of 30 degrees already with a factor of 4, going down to 100 around 7 degrees. We reduced the down-weighting by choosing as weighting function: 





4*cos(z)**2  if  z>60   else   1.

This functions has shown during some tests a slightly better repetition in the station coordinates than cos(z)**2.
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Fig. 1. Quality of the various GFZ satellite orbit products taken from the official combinations reports
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Fig. 2. Quality of GFZ station coordinate solutions extracted from the IGS SINEX combination reports

The quality of the station coordinates and Earth Rotation Parameters (ERP), which is provided with the weekly SINEX files, can be extracted from the corresponding IGS SINEX combination reports. Compared to the weekly combined solution the quality of the horizontal and vertical components is about 1.5 to 2.5 mm and 5 to 8 mm, respectively (Fig. 2). Since spring 2000 a significant improvement in the weekly consistency can be seen. The corresponding values from the comparisons to the cumulative solution show slightly higher values (~ 30 %), which indicate that small periodic fluctuations in the station positions exist which are similarly in all weekly analysis center submissions. 

The scale has small jumps, which coincide with the transition from ITRF97 to IGS00 reference frame, and with the change of the used elevation cut-off angle from 15 to 7 degrees. The change of cut-off angle to 7 degrees gave only a small jump of 0.5 ppb. The scale change is also accompanied with a bias change of about -1 mm ZTD in the tropospheric estimates.

The ERP quality obtained during SINEX combination is consistent with the station coordinate quality (Fig. 3); also here an improvement in the consistency can be seen since spring 2000.

[image: image3.wmf]
Fig. 3. Quality of ERP solution
Ultra-Rapid products 

In October 1999 GFZ had started the generation of Ultra-Rapid products. The technique used was already described in Gendt et al. 2001. For the German “GPS Atmospheric Sounding Project” (GASP), which demonstrates a quasi-operational water vapor monitoring (Reigber et all. 2002), an improved quality in the predicted orbits was desirable. Therefore, the Ultra-Rapid products were started to be generated 8 times per day, instead of 2 times, continuing to use a sliding 24 h window. Having a 3-hourly repetition with a delay of about 1 hour the used predictions interval is finally shortened to 2 to 4 hours. A check of its quality yields a median of about 8 cm (rms 17 cm, cmp. Fig. 4). Presently only the products from 00 and 12 UTC are submitted for the IGS combination. The whole Ultra-Rapid analysis takes about 25 minutes on a LINUX-PC (10 minutes for preparation part and 15 minutes for the analysis).

For participation in the Pilot Experiment on generation of a global near real-time (NRT) tropospheric product (Gendt, 2002) the Ultra-Rapid analysis is used to extract the tropospheric product for ~30 stations which enter into the analysis. If further densification is necessary then a precise point positioning can easily be used for it. In GASP we have good experience with this strategy.
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Fig. 4. Ultra Rapid prediction with 3-hour repetition interval. Prediction quality in August 2001 for intervals 2-4 hours
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