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Present activities:
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Realtime clock corrections estimation (regional)

Realtime precise kinematic positioning

Realtime data quality control
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G-Nut/Tefnut ¢ troposphere and ionosphere estimates

G-Nut/ Geb¢ precise point positioning (PPP)

G-Nut/ Sothisc satellite clock correction estimates

G-Nut/Anubis ¢ multi-GNSS data quality control

G-Nut/Hegetc data dissemination, synchronization and conversion



20132019: developments and enhancements of
RT analysis for GNSS mete

Almplementation of PPP supporting
A many stations processed autonomously

A consistently estimated all parameters (ZHDrizontalgradients, slant
tropospheric delays), all with the highest temporal and spatial resolution

A supportall global systemsGPS GLONASS + GalileBeiDou

ARaw observatiormodel for
A estimating bothTropospheric + lonospherigarameters (simultaneously)
A using observations from all available frequencies

ANew adaptable processing strategy for
Aintegrating near reatime (NRT) & reaime (RT) analyses
A exploiting backward filter in losatency solution updates



tropospheremodelling

Adaptable strategy for GNSS meteorology

Standard NRT solutidor EGVAP (e Dht Q&aVv52)S |
Adaptable strategy using PPP solutioAN@/Tefnut), and

Hourly products/hourly data: NRTe. to replace A)

Reaitime products/hourly data: RT + smoothing (NR

Reaitime products/data: RT + smoothing (NRT) + N

Tradeoff between
Accuracy and Latency

DouC J,Vaclavovic PZhaoL,Y I 6 Y M1i2R1B)New Adaptable Alin-One Strategy for Estimating Advanced
Tropospheric Parameters and Using REate Orbits and ClockRem Sensing.0,232




RT vs NRT processing strategy
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Utilization of GNSS raw observations

Raw observations from single epoch/frequency ( Schonemann et al. 2011)
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Evaluation of RAW IFobservation models

A Operational reatime analysis of all available EPN RT streams (>150 statio

gy [GOP real-time]
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Comparison of IF x RAW strategy [GOP real-time product]
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RAW model: Delft multreceiver benchmark

The Delft benchmark was prepared by Lennard Huisman & Hans vMadelr(2019)

Site Receiver ZTD difference Bias StdDev
I _
DLF6 Leica DLF\¢ DLF5 +3.4mm 55mm 6.5 mm
W 09mm 24mm 250w
DLF8 Topcon NeiG5 DLF DLF5 -0.2mm 0.6 mm 0.6 mm
M  04mm 07mm 08mm
DLFV  U-Blox DLFX; DLF5 +0.0mm O0.7mm 0.7 mm

Multi-receiver benchmark at Delft [GOP real-time using RAW observations]

DLFV-DLF5 @

20.0 DLF6-DLF5 @ |
: DLF8-DLF5 @
DLF9-DLF5 e

15.0 DLF7 - DLF5 n

10.0

M.ﬁ.-- s o & wmoe

ek
o

ZTD absolute differences [mm]

o
o

11.Apr 16.Apr 21 .Apr 26.Apr 01.May 06.May 11.May 16.May 21.May 26.May 31.May



Near realtime product visualization

AEuropean solution (>150 stations)

http:// www.pecny.cz/GORropDBTROPCEDATA/TROPETEURhtmMI
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Download chart OLK200FIN/JEUR_IF - ZTD [mm] ORIVOOFIN/EUR_IF - ZTD [mm]
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Plot parameters
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Plot as average
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Select additional stations by
clickin on their marker,
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http://www.pecny.cz/GOP-TropDB/TROPO-DATA/TROPO-RT.EUR.html

Near realtime product visualization

AMulti-receiver benchmark at DELFT
http:// www.pecny.cz/GORropDB/TROPODATA/TROPAT.DUA . .html
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Attributes: ¥ Source ¥ Site ¥ Lat [deg] # Lon [deg] ' Hel [m]

STATION SOURCE SImE Lar [pEG] Lon [pEG]  HEL [M]
H

DLFS/DUA_RAW DUA_RAW 51.986 4,387 75.902 ——
DLFE/DUA_RAW DUA_RAW 51.986 4,387 75,903 “
DLF7/DUA_RAW DUA_RAW 51.986 4,387 75.901
DLFE/DUA_RAW DUA_RAW 51.986 4,387 75.901
DLFS/DUA_RAW DUA_RAW 51.986 4,387 75.902 ,.'O.
DLFW/DUA_RAW DUA_RAW 51.986 4,387 75.948 @
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http://www.pecny.cz/GOP-TropDB/TROPO-DATA/TROPO-RT.DUA.html

Operational RT ZTBlong-term evaluation

A ZTDcomparison of GOP operational RT PPP vs. EUREF combined sol
A Evaluatiorincludes a variety of changéSW, products, settings, stations)

ZTD monthly statistics [mm)]

[mm]

ZTD monthly statistics

NICO - ZTD comparisons [GOP real-lime x EUREF combined]

POTS - ZTD comparisons [GOP real-time x EUREF combined]
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A ZTD biases reduced to a few mm
A zTDSdev& RMS withind-7 mm

A Degraded results for IGS03 product since early 2017

C comparable to NRT EGVAP standarg




|IGS reatime products 20132017
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2019/Q1: evaluation of RT clock corrections

A 1GS(03) combined & CNES individual solutions (2019)

A GOP regional clock solutiesbased on 25 European stations (2019)
A Strategy mixingindifferencedcode+ epochdifferent phaseobservations
A New strategy for clock datum definition in regional/RT solution (Zhao et al. 201¢
A Currently satellite clock corrections for GPGAL
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North[m]

East[m] North[m]

Up[m]

Evaluation by performance of RT PPP (kinematic

C 3days using GOP & CNES clock prodpcteessed with ®lut/Geb:
A GOPregional corrections

A CNESlobal correctiongincludinganomaly on March 1314, 2019

RMS: 13 cm (horizontal), 46 cm (vertical)
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Web QC charts for RTCM and RINEX

Aninteractiveweb servicefor visualizingGNS®)Ccharacteristics
Visualizatiorof QGXMLfilesfrom three sourcegviaPostgredatabase)
1) RTCM; reaktime (RT) - http:// www.pecnycz/gc/rt/
2) RINEX ftp/files(RX - hitp://www .pecnycz/qc/rx/
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Avallability of observation epochs
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Have/expected observation ratio (deg)

RTCM

RINEX

Summary over all systems (GPS+GLO+GAL+BDS+SBS+QZS)
Have/expected observations at 0 deg for network in 2018-q4

EUREF selected sites
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Number of phase observations per cycle sl

Summary over all systems (GPS+GLO+GAL+BDS+SBS+QZS) H
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Systemspecific: number of satellites

GNSS data quality check - network view EUREF selected sites
System-specific plot (GPS) X System-specific plot (GLO) X System-specific plot (GAL) X
Number of satellites for network in 2018-q4 Number of satellites for network in 2018-q4 Number of satellites for network in 2018-q4
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