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This Report contains some parts of the National Report of Poland submitted to the 9th European Meeting of the Civil GPS Service Interface Committee, International Information Subcommittee (CGSIC/IISC) held in Monaco, 30 November - 1 December 2000. 

1.  ACTIVITIES OF THE POLISH MARITIME ADMINISTRATION

Polish Maritime Administration provides the access to all harbours of major importance for the national economy, by establishing the fairways, anchorages and study of the shipping conditions in approach areas of the harbours and marinas. These are duties of the maritime administration and result from the Act on Sea Areas of the Republic of Poland and Maritime Administration. Fairways with buildings, equipment and installations – including navigation and positioning systems, which are connected with marine fairway's functionality, are an infrastructure providing the access to harbours and marinas.

The above mentioned infrastructure is the property of the State Treasury and is out of turnover; the buildings, their modernisation and maintenance are financed from the state budget.

Basic maritime surveys, which are made using the positioning RTK/DGPS systems with the aim to estimate shipping conditions of the waterways, are:

1. Surveys of the relief of sea bottom, by executing the bathymetrical surveys using one or multi-beam hydro-sounding systems and RTK/DGPS;

2. Hydro-sounding (sonar) surveys of the sea bottom for purpose of detection of the underwater objects and obstructions to navigation;

3. Magneto-metric surveys of the sea bottom for purpose of detection of the steel

objects;

4. TV inspection of the sea bottom recording underwater obstructions to navigation;

5. Execution of the geological surveys.

6. Defining of the navigational marks position.

7. Executing the hydrological surveys, as well as making inspections and calibration procedures of hydro-sounding equipment, including:

· defining the sound speed in sea water;

· recording the vertical oscillation of the sea level.

8. Geodetic and/or hydrographical measurements to evaluate WGS-84 positions of lighthouses, floating and permanent objects (buoys, leading lines), lights and other aids to navigation.

To provide the efficient and safety service, maritime administration is obliged to develop standards according to the requirements of IHO (International Hydrographical Organisation), IMO and IALA, on technical and operational requirements of applied systems.

These are: 

1. Two fully operational, monitored, internationally coordinated DGPS marine stations (some technical data see Table 1. below)

Table 1.  Polish maritime DGPS reference stations

Name
Position

Latitude

Longitude
Nominal range [km]  

at 34dBuV


Frequency

[ kHz]
Emission


RTCM type Ver.2.1
Signal availability
Accuracy

2(
ID

DZIWNÓW
54°01' 18” N

14°43' 51” E
90
288.0
MSK,  100Bd
-

1,3,7,16
99.7%

at 38dB
2-5m


481



ROZEWIE
54°49' 50” N

18°20' 07” E
90
311.0
A1

MSK,  100Bd
-

1,3,7,16
99.7%

at 38dB
2-5m
482



2. Mobile reference Real Time Kinematic – GPS 12 channel system with geodetic accuracy.

3. Short range laser system Polartrack, with UHF data link.

4. Multi-beam ultrasonic integrated system, with the options presented below in Fig. 1.

Polish maritime administration is represented in the following maritime international organisations, which deal with GNSS systems:

· IMO, 

· IALA (Radionavigation, Vessel Traffic Systems, Operations Committee), 

· European Radionavigation Advisory Forum, and 

· IHO (through Polish Navy).

The Maritime Office Szczecin performs the similar activities as Gdynia Centre in the Polish responsibility area but owns some different equipment. Generally, the Office uses GPS/DGPS positioning technique in dynamic mode, no GLONASS receivers are available. All GPS-DGPS receivers are installed onboard of hydrographic ships except of two receivers remaining at the Office for remote monitoring of reference stations. DGPS signals used by Maritime Office Szczecin cover whole area of responsibility. Typical operation areas are: Pomorska Bay, Zalew Szczeciński, harbour and all fairways areas close to Swinoujscie and Szczecin  main ports.

The Polish reference DGPS station Dziwnow is maintained and managed by the hydrographic department of the Maritime Office Szczecin. The station is equipped to conform IALA beacon performance standard.

Another UHF reference station is dedicated for precise hydrographic or docking operations. 

New IMO resolutions and updated techniques press the administration to upgrade equipment to improve navigation and hydrographic services. 

There are also plans to employ RTK techniques and GPS pocketsize receivers with possibility to check floating or land based aids to navigation position.


Fig. 1  Diagram of multibeam integrated hydrographic system organisation

2.  PERMANENT GPS STATIONS IN POLAND

Six permanent geodetic GPS stations are operating in Poland. They are: 

· Borowiec (managed by the Space Research Centre, Polish Academy of Sciences), 

· Borowa Gora (managed by the Institute of Geodesy and Cartography),

· Gdansk (station established by the Chair of Satellite Geodesy and Navigation of  the Warmia and Masury University Olsztyn),

· Jozefoslaw (managed by the Institute of Geodesy and Geodetic Astronomy of the Warsaw University of Technology), 

· Lamkowko-Olsztyn (managed by the Institute of Geodesy of the Warmia and Masury University Olsztyn),

· Wroclaw (managed by the Department of Geodesy and Photogrammetry of the Agriculture University Wroclaw).

Next permanent geodetic station will be soon established by the University of Mining and Metallurgy, Faculty of Mining Surveying and Environmental Engineering Cracow. Now the station is in a final stage of installation.

Three Polish permanent stations are incorporated to the International GPS Service IGS (Borowiec, Jozefoslaw, Lamkowko-Olsztyn). Five stations are included to the EUREF permanent network (Borowa Gora, Borowiec, Jozefoslaw, Lamkowko-Olsztyn, Wroclaw).

Some stations maintain also other permanent services:

Borowiec

-
SLR (Satellite Laser Ranging) and time service,

Borowa Gora

-
time service

Jozefoslaw
-
gravimetric tidal monitoring, astrometric observations,

                                 

TEC ionosphere variation,

Lamkowko-Olsztyn
-
TEC ionosphere variation.

Two stations at the Baltic Sea coast (Rozewie and Dziwnow) are operating permanently as maritime navigation stations (see section 1).

CURRENT STATUS AND NEAR-TERM PLANS OF DEVELOPMENT OF THE STATION BOROWA GORA

Permanent GPS Station BOGO at Borowa Gora as a site of EUREF Permanent Network operates since 1996. Data collection at the station is based on Ashtech Z-12 3 receiver equipped with Ashtech Dorne Margolin choke ring antenna. GPS data collected is  regularly transfered to the Local Data Centre in Graz. Since November 1998 the BOGO station participates in Hourly Data Upload experiment. The data collected in the GPS receiver is automatically hourly downloaded to a PC in Borowa Gora Observatory. It is automatically formatted and sent via modem and a public telephone line to a UNIX station of the Institute of Geodesy and Cartography in Warsaw Internet server and finally transferred to the Local Data Centre at the University in Graz. GPS data provided by the BOGO station together with data from other permanent GPS stations is used in international programmes such as computation of precise ephemeris in „almost real time” for GPS satellite orbits and investigations on ionosphere and troposphere. 

The second permanent station BOGA at Borowa Gora is planned to become operational in May 2001. The station is equipped with GPS-GLONASS Javad receiver with Ashtech Dorne Margolin choke ring antenna installed at EUREF 0217 site. BOGA permanent station will participate in 2001 in ionospheric IGS campaign. 
Since April 1998 the same Dorne Margolin GPS antenna is used by a permanent DGPS station at Borowa Gora which is run by the Ashtech G-12 receiver. The RTCM 104 messages with DGPS corrections are transmitted via a system consisting of a GSM cellular phone and a modem. Study on the operational performance of DGPS correction distribution in terms of the distance from the base station, visibility and accessibility of GPS satellites and the strength of the GSM signal was conducted in the framework of the project. The test network in the capital city Warsaw and its region was designed and surveyed with static GPS. The positions of the test network points as well as some points of POLREF network were determined using DGPS-GSM system. The results of experiments conducted indicate that the DGPS-GSM system with the base station at Borowa Gora can be used as a DGPS system for Poland (Cisak et al., 2000a, 2000b). No significant correlation between the distance and DGPS surveying accuracy was found. The DGPS – GSM system is very attractive as a surveying technique for GIS, LIS, communal services, transport services, etc., due to short time required to determine the 3D position with 1 m accuracy and simultaneously low cost of position determination. This technique can be used, in particular for updating maps even up to a scale of 1:1000.

Data collected by four Polish permanent GPS stations Borowa Gora (BOGO), Borowiec (BOR1), Jozefoslaw (JOZE) and Lamkowko (LAMA) covering different at least two week long periods have been processed in 2 and 4-hour blocks with 75% overlap (Krynski, Zanimonskyi and Wielgosz, 2000). Time series representing all components of the computed vector as well as their standard errors were analysed. Time variations in the obtained results showed a remarkable regularity. Spectral analysis indicated two significant periods: a stronger one of 12 h and a weaker one of 24 h.
In October 1999 in the Institute of Geodesy and Cartography in the city centre of Warsaw there was installed another reference DGPS/RTK station equipped with the receiver Z-12 Sensor and a NAVI software; also the mobile phone system Plus GSM is used. The research on the use of RTK – GSM surveying in urban area is in progress.

ACTIVITIES AT THE STATION JOZEFOSLAW

At the moment two GPS receivers work at the station  Trimble 4000SSE  and Turbo Rogue. A third GPS/GLONASS receiver Ashtech Z-18 is now being installed and will be operating in the frame of the IGS programme by the end of June 2001. Also by the end of June will be installed a Trimble 4000 CORSTATION that will be able to collect and transmit 1 sec data in almost real time in a one-hour cycle. The output devices RTCM104 and RTK will enable us to transmit data in real time by radio modem by the end of June and by GSM telephone network by the end of 2001.

The processing centre of the Institute of Geodesy and Geodetic Astronomy of the Warsaw University of Technology is acting as IGS RNAAC (Regional Network Associate Analysis Centre), EUREF EPN LOC (EUREF Permanent Network Local Analysis Centre) and CEI CERGOP (Central European Initiative Central Europe Regional Geodynamics Programme) Processing Centre. The observation data from more than thirty stations of EPN are processed every day and sent as weekly reports to CODE Bern.

The calculation of the content of vapour in the atmosphere based on permanent quasi real time GPS observations will be started soon.

3.  EGNOS STATION IN POLAND
According to the decision of the ESA EGNOS Project Office the facility of the Space Research Centre (SRC) in Warsaw has been selected as a site for one of the EGNOS Ranging and Integrity Monitoring Station (RIMS). Preliminary work aimed at establishing of RIMS in the SRC building in Warsaw had been undertaken. The work consisted in the following activities:

· the antenna site selection, 

· a dedicated room selection and preparation for the RIMS indoor equipment, as well as a room for RIMS maintenance staff, 

· the radio interference investigations,

· preparation of the infrastructure in the rooms like electric power, grounding, heating, ventilation,

· access to a fast Internet data transmission link established and tested,

· a lightning protection of an antenna platform and the roof, as well as a fireproof protection,

· the site security measures preparation.

For the ESA Project Office that conducts the RIMS deployment two information packages have been prepared. The first one contains a general description of the indoor and outdoor equipment location and the second one contains plans and site layouts, as well as some information in accordance with the Implementation Requirements Document like a current status of readiness and assessment what have to be undertaken to make the station operational.

4.  TIME  METROLOGY  ACTIVITIES  IN  POLAND

The institutions involved in time metrology report on 

*  development of the national independent atomic time scale, TA(PL), and
*  development of the high-accuracy multi-channel GPS time transfer receiver.

Several Polish scientific and commercial institutions are equipped with caesium frequency standards, which can be used for the establishment of a National Atomic Time Scale.  Among them are: 

SYMBOL 183 \f "Symbol" \s 10 \h
Time and Frequency Laboratory of the Central Office of Measures (GUM): four Cs clocks;

SYMBOL 183 \f "Symbol" \s 10 \h
Institute of Communication, two Cs clocks;

SYMBOL 183 \f "Symbol" \s 10 \h
Central Laboratory of the Polish Telecommunication Company (TPSA), one Cs clock;

SYMBOL 183 \f "Symbol" \s 10 \h
Astrogeodynamical Observatory of the Polish Academy of Sciences (AOS), two Cs clocks.

The Polish Atomic Time Scale is computed from the readings of the clocks of the above-listed laboratories according to a special algorithm developed in cooperation with the BIPM. 

All participating laboratories are equipped with the TTS-2 GPS time receiver, based on the Motorola VP Oncore module (general diagram of the receiver – see below)
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Diagram of the TTS-2  multi-channel GPS time transfer receiver

Some technical specifications related to the adopted time transfer system TTS-2 are summarised below:

UNCERTAINTY:

· For 1-channel observations: rms SYMBOL 126 \f "Symbol"3 ns.

· According to new schedule: 96 observations, at up to 8 channels.

· Average at Borowiec is about 650 passes per day.

· Uncertainty obtained for multichannel observations AOS Borowiec – BIPM Sevres: rms: 1-2 ns.

ADVANTAGES:

· Use of receiver independent, raw satellite observation data.

· Compatibility with previous versions of data exchange format.

· Low cost, high accuracy.

TTS-2 receivers are currently working at:
· Astrogeodynamical Observatory (AOS), Borowiec Poland, 2 rcvs.

· United States Naval Observatory (USNO), 2 rcvs.

· Bureau International des Poids et Measures (BIPM), 2 rcvs.

· Metrology Department of Semiconductor Physics Institute (SPI), Lithuania, 1 rcv.
· National Institute of Standards (NIS), Egypt, 1 rcv.

· Observatorio Naval Buenos Aires (ONBA), Argentina, 1 rcv.

· Swiss Office of Metrology, (SOM), Bern, 1 rcv.

· Observatoire des Cote d’Azur (OCA) , France, 1 rcv. 

· Main Office for Mesurements (GUM), Warsaw , 2 rcvs.

· Institute of Communication (IL), Warsaw, Poland, 2 rcvs.

· Central Laboratory of the Polish Telecommunication Company (CBR), Warsaw, Poland, 1 rcv.

· Military Centre for Metrology, Zielonka, Poland, 1 rcv.
More details on the activities related to the time transfer in Poland – contact:  Jerzy Nawrocki, Astrogeodynamical  Observatory,  Space Research Centre, Polish Academy of Sciences, Borowiec, Poland (e-mail address see below).

* * * * * 

The following acronyms and abbreviations of names of Polish institutions involved in realisation of GPS projects are usually used in the National Reports:

AUW

Agriculture University of Wroclaw

DG

Department of Geodesy

DGP

Department of Geodesy and Photogrammetry

FMSEE

Faculty of Mining Surveying and Environmental Engineering


GMA

Gdynia Maritime Academy


GSP

General Surveyor of Poland


HOGC

Head Office of Geodesy and Cartography


IG

Institute of Geodesy



IGC

Institute of Geodesy and Cartography


IGGA

Institute of Geodesy and Geodetic Astronomy


MOG

Maritime Office Gdynia


MUS

Maritime University Szczecin


PAFA

Polish Air Force Academy Deblin


PAS

Polish Academy of Sciences


PNAG

Polish Naval Academy Gdynia


SGN

Chair of Satellite Geodesy and Navigation WMUO


SRC

Space Research Centre


UMMC

University of Mining and Metallurgy Cracow


WMUO

Warmia and Masury University Olsztyn


WUT

Warsaw University of Technology

In order to organise a quick transmission of information necessary for preparation of this and all subsequent National Reports for CGSIC there was established a network of correspondents of Polish institutions involved in realisation of GPS scientific and practical projects. Below you can find the names of the correspondents and their contact e-mail addresses. For further detailed information please contact directly the correspondents of particular institutions. 

The author of this Report would like to express his sincere thanks to all correspondents for their help in prompt providing all necessary data.
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University Olsztyn
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Institute 
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J. Sledzinski  

sledzinski@gik.pw.edu.pl
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