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� TYPE OF NETWORKS

CLASS A/ Integration in ITRF � ERGNSS   (ACTIVE)

CLASS B/ Continental networks � IBERIA (PASSIVE)CLASS B/ Continental networks � IBERIA (PASSIVE)

CLASS C/ Densification of CLASS B networks � REGENTE (PASSIVE)

Source: I.G.N. Spain
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Integration for all geodetic data.

Common geodetic framework

Obtain precise coordinate sets and velocity fields on a permanent GNSS network.

Provide GNSS data to the users for cartographic, topographic and positioning

ERGNSS: Objectives

Provide GNSS data to the users for cartographic, topographic and positioning
applications (public server of raw data).

Provide constant records for Geodynamic applications

Contribute within IGS and EUREF to the creation of CRS (ITRFyy / ETRFyy) in Spain.

Support for national DGNSS and RTK network through the Internet.

Source: I.G.N. Spain
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ERGNSS

Source: I.G.N. Spain

Pedro Ortiz (C.O.I.T.T.) – SPAIN pedro.ortiz@coit-topografia.es Umeå 22-23 June 2011



The Geodetic Infrastructure in Europe – today and tomorrow C.O.I.T.T.

ERGNSS �Available raw data (1s interval) of all stations.

Source: I.G.N. Spain
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EUREF-IP (ERGNSS)

� Differential corrections broadcasted through the internet.

� NTRIP (Networked Transport of RTCM via Internet Protocol), data transmition of
GNSS data via http.

� Code and Phase raw data transfer RTCM.

Source: I.G.N. Spain

� Code and Phase raw data transfer RTCM.

� Small bandwith required (5 Kb/s for RTK).

� Corrections are produced in the stations and
sent to a caster.

� The user connects to the server by IP and
receives corrections in RTCM format
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OTHER PUBLIC ACTIVE NETWORKS

Source: I.G.N. Spain
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Active Geodetic Networks – Public (Catalunya)

Source: I.C.C. 
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Active Geodetic Networks – Public (Catalunya)
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Active Geodetic Networks – Public (Valencia)

Source: I.C.V. 

Pedro Ortiz (C.O.I.T.T.) – SPAIN pedro.ortiz@coit-topografia.es Umeå 22-23 June 2011



GEODETIC INFRASTRUCTURE IN SPAIN

C.O.I.T.T.

Active Geodetic Networks – Public (Valencia)

Source: I.C.V. 

Pedro Ortiz (C.O.I.T.T.) – SPAIN pedro.ortiz@coit-topografia.es Umeå 22-23 June 2011



GEODETIC INFRASTRUCTURE IN SPAIN

C.O.I.T.T.

Active Geodetic Networks – Public (Andalucía)
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Active Geodetic Networks – Public (Euskadi)
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Active Geodetic Networks – Public (Euskadi)
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Active Geodetic Networks – Public (Castilla y León)
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Active Geodetic Networks – Public (Castilla y León)
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Active Geodetic Networks – Public (Asturias)
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Active Geodetic Networks – Public (Asturias)
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Active Geodetic Networks – Public (Murcia)
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Active Geodetic Networks – Public (Murcia)
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Active Geodetic Networks – Public (Extremadura)
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Active Geodetic Networks – Public (Navarra)
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Active Geodetic Networks – Public (Cantabria)
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Active Geodetic Networks – Public (Canarias)
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Active Geodetic Networks – Public (La Rioja)
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PRIVATE ACTIVE NETWORKS

Source: I.G.N. Spain
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Active Geodetic Networks – Private

Source: I.G.N. Spain
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Active Geodetic Networks – Private

Source: I.G.N. Spain

Pedro Ortiz (C.O.I.T.T.) – SPAIN pedro.ortiz@coit-topografia.es Umeå 22-23 June 2011



GEODETIC INFRASTRUCTURE IN SPAIN

C.O.I.T.T.

Active Geodetic Networks – Private

Source: I.G.N. Spain
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SUMMARY FOR PUBLIC AND PRIVATE ACTIVE NETWORKS

RTK RINEX MANUFACTURER DEALER

1 PUBLIC ERGPS SPAIN YES YES FREE

2 PUBLIC CATNET CATALUNYA YES YES FREE

3 PUBLIC ERVA VALENCIA YES YES FREE

4 PUBLIC RAP ANDALUCIA YES YES FREE

5 PUBLIC EUSKADI YES YES FREE

6 PUBLIC CASTILLA Y LEÓN YES YES FREE

TYPE

DATA OWNER

NAME AREA

IGN

ICC

ICV

ICA

Gob. Vasco

ITACYL

CHARGE
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6 PUBLIC CASTILLA Y LEÓN YES YES FREE

7 PUBLIC ASTURIAS YES YES FREE

8 PUBLIC MERISTEMUM MURCIA YES YES FREE

9 PUBLIC REP EXTREMADURA YES YES FREE

10 PUBLIC NAVARRA YES YES FREE

11 PUBLIC  CANTABRIA YES YES FREE

12 PUBLIC  CANARIAS YES YES FREE

13 PUBLIC  ARAGÓN YES YES FREE

14 PUBLIC  LA RIOJA YES YES FREE

15 PRIVATE GALNET GALICIA YES YES PAYMENT TOPCON CARTOGALICIA

16 PRIVATE SMARNET CATALUNYA CATALUNYA YES YES PAYMENT LEICA INSTOP

17 PRIVATE IBEREF MADRID MADRID YES YES FREE* LEICA LEICA

18 PRIVATE VRS NOW MADRID YES YES PAYMENT TRIMBLE TRIMBLE

19 PRIVATE INLANDGEO VARIOUS YES YES FREE* TOPCON INLAND

FREE*  Free of charge for customers of Leica (Iberef Madrid) and INLAND GEO

Gob. La Rioja

Región Murcia

Consejería Fomento

Gob. Navarra

Gob. Cantabria

GRAFCAN

Gob. Aragón

Gob. Principado

ITACYL
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� Passive Geodetic Networks
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PASSIVE GEODETIC NETWORKS                 IBERIA 95 & BALEAR 98

Description of IBERIA 95:

Number of Stations: 39
Spanish: 27

Portuguese: 12

IGS Stations: 6 
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IGS Stations: 6 
Madrid (MADR), Matera (MATE), Hersmonse
(HERS), San Fernando (SFER), Wettseld (WETT), 
Zimmerwald (ZIMM)

Densification of EUREF (Approved in 1998).

Source: I.G.N. Spain



The Geodetic Infrastructure in Europe – today and tomorrow C.O.I.T.T.

PASSIVE GEODETIC NETWORKS                 IBERIA 95 & BALEAR 98

Description of BALEAR 98:

Number of Stations: 7
Balearic Islands: 6

Peninsula: 1
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Peninsula: 1

IGS Stations: 4 
Villafranca (VILL), Ebro (EBRE), Cagliari (CAGL), 
Grass (GRAS)

Densification of EUREF (Approved in 1999).

Source: I.G.N. Spain
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PASSIVE GEODETIC NETWORKS                 REGENTE

Objectives
Tridimensional geodetic network for Spain with a GNSS coordinate set, Class C.

Production of precise transformation parameters between ED50 and ETRS89
reference systems (R.O.I. & REGENTE).
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Source: I.G.N. Spain

reference systems (R.O.I. & REGENTE).

Production of data in order to determine a precise geoid model.

Description
1078 stations in Peninsula and Balearic Islands.

72 stations in Canary Islands
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PASSIVE GEODETIC NETWORKS                 REGENTE
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Source: I.G.N. Spain
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�Legal Regulation (Transition ED50 – ETRS89.)
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Legal Regulation (Transition ED50 – ETRS89)

•Reference System ETRS89 is adopted as Official
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Source: I.G.N. Spain

•Reference System ETRS89 is adopted as Official

• Transformation set has to be provided to convert

from ED50 to ETRS89
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Transformation method adopted: Minimum curvature surface.

NTV2 Grid File: easy to implement in many geodetic software applications

Customized application Provided: PAG (Geodetic Application)

Legal Regulation (Transition ED50 – ETRS89)
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Source: I.G.N. Spain

Customized application Provided: PAG (Geodetic Application)
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�High Precision Levelling Network(REDNAP).
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High Precision Levelling Network(REDNAP)
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Source: I.G.N. Spain

REDNAP

18.000 km NAP

25.000 benchmarks

Since 2008: increased 3.200 km 

Source: I.G.N. Spain
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�Geoid model EGM08-REDNAP.
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Geoid Model EGM08-REDNAP

� There is a need of a Geoid Model fitted in the Official Vertical Reference
System (REDNAP framework).

� Objective: GPS/Levelling data combined with gravimetric model.
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Source: I.G.N. Spain
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Geoid Model EGM08-REDNAP
Data Source

Description Points GNSS obs. Ocup. interval Baseline length

REDNAP 12.268 Fast Static ~ 10 min. < 20 km
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Source: I.G.N. Spain

REDNAP densification 164 static 30 min. < 20 km

REGENTE levelling 251 static 6 hours
(2 sessions)

< 5 km

REDNAP Canary Islands 963 Fast Static ~ 10 min. < 20 km

EUVN_DA
Portugal & France

55 static Variable Variable

Total 13.700 validated points
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Geoid Model EGM08-REDNAP
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Source: I.G.N. Spain
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�User Experience.
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User Experience

An internet survey with 26 answers
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Active GNSS Networks
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Services used - Active GNSS Networks

RINEX – post proccesing

BOTH (RTK &  RINEX – post proccesing)

Pedro Ortiz (C.O.I.T.T.) – SPAIN pedro.ortiz@coit-topografia.es Umeå 22-23 June 2011

RTK

RINEX – post proccesing

BOTH (RTK & RINEX – post proccesing)

RTK 



The Geodetic Infrastructure in Europe – today and tomorrow C.O.I.T.T.

Checked Accuracy- Active GNSS Networks

Between 1-5 cm (Horizontal)

Worse than 5 cm (Horizontal)
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Between 1-5 cm (Vertical)

Worse than 5 cm (Horizontal)

Worse than 5 cm (Vertical)
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Incidents working with Active GNSS Networks

Connecction breakdown from Server

Mobile GPRS not available
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Poor GPRS coverage

Mobile GPRS not available

OTHERS
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Incidents with raw data (RINEX) Active GNSS Networks

Not daily time series available

Not available data for all stations

Pedro Ortiz (C.O.I.T.T.) – SPAIN pedro.ortiz@coit-topografia.es Umeå 22-23 June 2011

OTHER

Not available data for all stations
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Working with Passive Networks

NO (9)

Pedro Ortiz (C.O.I.T.T.) – SPAIN pedro.ortiz@coit-topografia.es Umeå 22-23 June 2011

YES (17)
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Which one?       Passive Networks
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Datums? Passive Networks 
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Transformation of the Datum? Passive Networks 

Official shift Grid file

Computing local 7 param
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Summary  and  Conclusions

• Abundant Active Networks but overlaping in some areas

• Most of Active networks are free to use

• There is an available transformation shift grid file ED50-ETRS89
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• There is an available transformation shift grid file ED50-ETRS89

•There is an available Accurate Geoid Model

• Precise Passive networks (Horizontal : REGENTE) (Vertical:REDNAP)

• RTK with GPRS internet connection� most popular for users
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