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Overview

In a collaborative effort, the EPN Reprocessing Working Group undertakes the significant task of reprocessing all GNSS data accumulated in the EPN from 1996 until the end of
2022. As an EUREF Analysis Center, GFZ joins this effort by processing an EPN subnetwork of about 122 stations. Like the operational efforts, the reprocessing is performed using
GFZ's processing software EPOS.P8. This contribution discusses station selection, processing scheme, and first results covering 2000 to 2024.

Station network Processing strategy

As agreed upon within the EPN Reprocessing  -50° —40" 80" —20° -10° 0" 10" 20" 30" 40" 50' GNSS observations were processed with the GFZ software package EPOS.P8. The
Working Group, GFZ is processing the same * - ° " processing follows the Guidelines for the EPN Analysis Centres with minor differences
station network as in the operational configuration - 1 Lo (I.e., 300s sampling rate, GPT2 meteo values, and no re-computation of the troposphere
(Fig. 1). T. Liwosz recommended this station j | for the weekly solutions). Details are specified in Table 1. GFZ repro3 products (Mannel
selection based on the number of EPN analysis ® | et al. 2021) were used for the reprocessing, while GFZ final products were used in the
centers processing each EPN station In s 5 operational EPN processing. The processing chain comprises a daily pre-processing and
operational solutions and in the reprocessing : | pre-cleaning followed by an iterative least-squares adjustment including ambiguity fixing
effort. Additional considerations were made about *° - - for GPS and Galileo. Daily solutions for coordinates and troposphere are derived from
stations included in the 1IGS20 and the GFZ’s IGS . - .- this adjustment step. Weekly solutions are computed from the derived daily normal
solution, and stations operated by GFZ. 50" 40" -30° 20" —10° O° 10" 20" 30° 40° 50 equations.
Fig. 1: The station network used for the GFZ EPN repro3 solution; IGS20 stations are lonosphere-free linear combination formed by undifferenced
marked in red (station THUZ2 at Thule Airbase in Greenland is not shown but processed). > GPS,
: S , > GLONASS (since 2012 / GPS week 1669),
Processing statistics Obsenvalions |, Galileo (since 2018 / GPS week 1982)

Fig. 2 shows the number of processed stations e . obserYations; 300s samPIing rate (3.03 for pre-cleaning); 3° elevation cutoff-angle,
and satellites. The network increased from ' elevation-dependent weighting applied
about 25 stations in 2000 to more than 115 » GFZ orbit & clock products (operational, repro3)
stations in 2021 and 2022. The number of » GPT2 meteo values mapped with VMF3 (Landskron & Bohm et al. 2018)
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respecjuvely (Fig. 3). The_ decrgase_d fixing ratio = i e T . » Ocean tides: F|_53_201_4b (Lyard et a|: 2021)_ |
for Galileo needs further investigation. > HF-EOP: Desai-Sibois model (Desai and Sibois 2016)
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Fig. 3: Ambiguities (grey) and ratio of fixed widelane (blue) and narrowlane (red) ambiguities.

Tab. 1: Processing summary for the GFZ EPN repro3.

Station-specific statistics
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Weekly solutions

Fig. 6 shows averaged station coordinate repeatabilities computed with respect to the corresponding weekly solution. While North and East coordinates show overall small values of
1.1 and 1.8 mm on average, two stations (NOA1, Greece, and MERS, Turkey) show slightly larger repeatabilities in the East component (3.7 and 3.3 mm, respectively). In the up
direction, repeatabilities are, on average, 4.2 mm but reach 7.6 mm for ELBA (ltaly). The additional figure shows the number of daily solutions available for each station.
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0 0 0 = T SO e S e e =S Y The coordinate results for ELBA show large corrections in the vertical direction (Fig. 7). Since 2018,
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. s gy e coordinate corrections of up to 10 cm have been found for many but not all daily solutions. Similar

oo 25 50 75 100 | | o 2500 5000 7500 10000 | corrections are visible in the NGL solutions (Blewitt et al., 2018). A detailed look into data quality
70" 7 Uave. weekly repeat. [mm] Y, S josiohs | Apos 70 indicators derived with G-Nut/Anubis reveals a correlation with larger multipath values (Fig. 8).
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Fig. 6: Averaged weekly repeatabilities in North, East, and Up directions and
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number of daily solutions between 2000 and 2024.
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