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Abstract ESOC Station Network

ESA/ESOC continues to improve, maintain | The station network map below shows the ESA GNSS station network, which
and expand its worldwide network of GNSS | currently comprises 18 stations. A total of 10 stations at deployed at ESA
stations for the benefit of the international ESTRACK core/cooperation locations; Kourou (KOUR), Redu (REDU),
community through participation in the IGS Maspalomas (MAS1), Cebreros (CEBR), Villafranca (VILL), Kiruna (KIRU),

and the EUREF, plus internal ESA efforts to| Malargue (MGUE), New Norcia (NNOR), Malindi (MAL2) and Santa Maria
enhance the data coverage worldwide. (SNTM).

In recent years new station deployments| In addition, two stations are deployed at ESA/ESOC’s premises in Darmstadt
have taken place to strengthen the (ESOC and ESOB) connected to ultra-stable H-masers. Finally, 6 stations
ESA/ESOC station network for internal| are deployed at third party sites; Awarua (AWAR), Banting (BANT),
project use. In October 2016 a new ESOC Bishkek (BSHK), Dubai (DUBA), Tahiti (FAA1) and Tsukuba (TSBA).

isrfzgl?tn EZTOVI\Dsen allqztanceodnt;nct?&;hakreek (v?/:ﬁ Over 2016 and the first half of 2017, all stations displayed data availability
underway for éew stations in South Africa figures close to 100%. The data’s arrival is monitored every 15 minutes and
Brazil Russia and Canada. All ESOé it is processed in the ESOC IGS processing (Ultras, Rapids and Finals)
statioiws orovide multi-GNSS 15min, Hourly allowing for data quality and clock stability to be monitored. The ESOC

and Daily Rinex 2.11 and Rinex 3 files, as stations also stream data in real-time in support of the IGS Real-Time Pilot
well as GPS CA NBS (NavBits) files. Project.
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ESOC Station Network Upgrade 2016-2017

ESOC is committed to provide worldwide data for all GNSS constellations during this year as a result of having completed
the upgrade of the equipment for the ‘legacy network’” in 2012-2013, as well as focusing on the establishment of
collaborations with third parties in order to install new stations at various new locations if agreements can be reached with
the corresponding organizations. As such, following the completion of the upgrade, new stations were deployed in 2014
(SNTM, AWAR), 2015 (BANT, DUBA, TSBA, ESOB, ESOC) and 2016 (BSHK).

The entire ESA GNSS network now operates Septentrio PolaRx4 receivers and either SEPCHOKE antennas (most sites) or
Leica AR25 antennas (used only at MGUE, MAL2, MAS1 and FAA). The only exception is ESOB, which is located directly next
to station ESOC, and operates a Javad Tre 3 Delta receiver and Trimble TRM57971 antenna.

The PolarRx4 Septentrio receivers installed provide all the expected measurements for the GNSS constellations as available:
GPS, GLONASS, Galileo, QZSS, Compass, SBAS, EGNQOS, etc. As of mid-2013, ESOC has been contributing with daily, hourly
and high rate multi-GNSS RINEX 3 data to the IGS network, plus continuing with the regular RINEX 2 submissions. Since
the beginning of 2016, ESOC has been providing RINEX 3 files with the correct “long names”.

For the 2nd half of 2017 worldwide coverage is planned to be further enhanced with negotiations with third parties in South
Africa and Brazil in an advanced stage. Negotiations for new stations in Russia and Canada are also on-going. The map
above shows the intended locations for all the new ESOC stations.

New ESA/ESOC station in Bishkek - BSHK

The latest addition to the ESOC Station Network has its antenna monument located on the roof of
the 4-story building that hosts the Central-Asian Institute for Applied geosciences (CAIAG), in the city
center of Bishkek, Kyrgyz Republic. With the installation of a multi-GNSS Septentrio PolarRx4
receiver and Septentrio Chokering MC antenna, the station (BSHK) became fully operational on

Oct 4th 2016, providing full coverage of the Central Asian region, as well as enhancing coverage in the
Middle East and Southeast Asia.

The station is co-located on the same roof as the IGS station BIKO, with an identical monument design
for both stations, which are approximately 2m apart. Clear horizon performance is excellent with only a
limited number of treetops obstructing the view for very low elevations. Preventive measures against
lightning strike are provided in the form of a lightning rod on the adjacent roof.

The

ESOC multi-GNSS data

station network is permanently monitored to

ensure the data return from each site is complete. In

parti
each

cular checking the "“triple station coverage” for
active GNSS satellite in every 24 hour period to

detect problems and weak coverage areas.

All GNSS Constellations are covered with at least three
ESOC GNSS stations more than 90% of the time as

Seen

in the plots below:
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ESOC Network Beidou triple station coverage
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