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INTRODUCTION

One of the open problem in real-time Precise Point Positioning is troposphere delay medeling. Troposphere delay empirical models are functions of pressure and humnﬂllﬂ. They determine zenith

Processing of hourly RINEX data is being done with half-hour
delay by the batch Bernese GPS Software v.5.0 process, which
is based on ambiguity fixed double-differenced solution of
baselines.

Figure shows example comparison of ZTDs from GNSS
observations and ZTDs calculated from Saastamainen formula
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stations is recorded in real-time using the BNC 2.5 software and Poland.
stored in 30s interval using RINEX 2.11 format. Data from rest of o0 Three basic are
the stations is downloaded via FTP servers in RINEX 2.11. o R ol o TR R pressure, lEmPG"EfUF? a"d relative humidity. The

metecrological data are available with different time resolution,
50 the integration and eross-validation is required, as well as
space interpolation procedure.
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using ground meteorological abservations for station WROC
(Wroclaw, Poland). It is visible that in this case ZTDs calculated
using Saastamoinen formula and meteorological data do not — prems
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Values of meteorological parameters obtained from
metecrological sensors were compared with outputs from
numerical weather prediction model COAMPS. Sample
realization (for EPN station Wroclaw) is shown in figure 1. For
majority of stations, values of temperature and air pressure
acquired from both sources are very similar, which could lead
to conclusion, that this two independent models can be used
alternatively, However COAMPS overinterpolates relative
humidity values.

o

parameters are CORMPS model
Exner function (the ratio of the pressure at a point in the atmosphere to
the pressure on the surface of the earth), wind components (u, v, w),
potential temperature, mixing ratios (steam, water, clouds, ice
contained in the clouds, rain, snow, drizzle), the pressure on the
earth's surface, the temperature and humidity of the Earth's land
surface, the temperature of the ocean surface SST. aerosol
concentrations, elc.

Figures show the ZTD (IGGHZ-G) bias and standard

deviation for ASG-EUPOS network in Poland. These

results were oblained from 1488 hourly SESSI0NS
p with ZTD esti fram

{1972) formula, using metecrological data from NWP

COAMPS model. Mean bias between analyzed ZTDs is -

28.3mm and standard deviation of biases is 22.5 mm,

CONCLUSIONS

Rt el Bt i o o o el

of and matics (IGG) of Wroclaw University of
and Life Sci in Poland has developed high-resolution model of
I the state of the troposphere. This model integrates GNSS and meteorological data, as
F_ == " well as take ge on weather prediction models (COAMPS). The
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# 0 Zenhh‘l’mposphou Do!ay(ZTD} Onthebaslsoﬂhlslnformauon one can calculate the
ZTDin real or near real-time for any place inside the model.

\ ion of posp delay into positioning i y and
P ° iability both in and relative positioning. The tests snawad that tor real-
L ) time PPP the use of i abDuI ZTD thei ion time. For
a fully operational real-time service, it remains to develop a data transfer format to
exchange troposphere data, since no such format exists yet.
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Kinematic positions every 30 seconds were in si I-il in PPP maode in 1 hour

sessions using GPSTools for 10 selected ASG-EUPOS stations (5 with metecrological sensors and 5 with interpolated

data). Various scenarics of troposphere zenith delay were analysed. For stabions equlpped with meteorological

sensor, the use of any regional model result in faster g time, good Faultity
gical p to poar quality solution.
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