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Introduction

Fiji moved the motion at the United Nations General Assembly 2015 for a global geodetic reference frame for sustainable development, the Resolution 
(A/RES/69/266) “A Global Geodetic Reference Frame for Sustainable Development” was adopted by the United Nations General Assembly in its 80th 
plenary meeting held on 26th February 2015. This reference framework has already been used by many developed countries including Australia and New 
Zealand in defining their new geodetic datum based on ITRS, with Fiji, to adopt, align and modernize its geodetic datum and following the ten-year regional 
strategy (2017 -2027), for the Pacific Geospatial and Surveying Council Strategy Goal 2; Countries across the pacific region to adopt the Global Geodetic 
Reference Frame (GGRF) and improve technology underpinning geospatial systems and applications. 

A cabinet memorandum – “Modernizing Fiji’s Geodetic Datum” (CP (15)169) dated 29th August 2015, by the Minister for Lands and Mineral Resources was 
accepted and endorsed by cabinet via decision no. 207. An approved budget of FJ $2,546,560 for three years, enabled the Ministry to embark on this very 
important project and with approval from the cabinet, the Control Section was able to implement the activities for the Global Geodetic Reference Frame.

To modernise the Fiji Geodetic Datum, the Control Section of Lands & Survey Department of Fiji, has developed its geodetic infrastructure, with the 
establishment of the GNSS CORS network and to reinforce the geodetic survey network, established geodetic survey benchmarks were occupied during 
the survey campaign.



Fiji GNSS Geodetic Survey Network



Activities

The activities towards data compilation, manipulation, and delivery of all the survey data and information; in detail, the following tasks were completed for 
data handling: -

• Download all the GNSS survey data from the survey campaigns and the GNSS CORS

• Download all the UAV data from the field surveys for the survey campaign (Phase 1)

• Check, verify and validate GNSS survey datasets and make correctness for occupation time, antenna height, file format, file type, file structure and 
point ID of all the individual geodetic stations.

• Convert all the GNSS raw survey data (Leica, Hi-Target and Trimble) of the survey campaigns in RINEX format using the converter utility tool

• Complete the locality diagram pages and the field occupation sheet for as per individual geodetic stations

• Collect and complete the metadata table of the geodetic stations as per type, original coordinates, origin of survey, geodetic datum

• Complete the occupation summary report of all geodetic stations

• Complete the RINEX data summary report as per individual geodetic stations 

• Record all the geodetic survey data sets accordingly for post processing and analysis

• Upload all the RINEX data for all the individual geodetic stations on AUSPOS

• Assess and provide options for good data handling, data accessibility, data storage and archive, data management of all the GNSS survey data and 
GNSS CORS



Geodetic Survey Campaign Data



Geodetic Survey Capacity

A total of forty (40) survey operators attended the training held at the Geodetic Survey Office, the training went on, from setting up to powering the 
equipment and measuring – tracking satellites and storing the raw data on the equipment. Also, in addition to this all operators were required to fill the log 
sheets accordingly. As part of the GNSS geodetic operations workshop, attachment with SPC (GEM division) on data management, processing and online 
training (training with GA on CORS operation), with the COVID-19 lockdown, the survey personnel were able to build capacity in the following: -

• GNSS CORS infrastructure, geodetic survey campaign data and metadata

• Maintenance and operationalisation of the GNSS COR station

• Handling and management of GNSS CORS data, geodetic survey campaign data and metadata 

• Project scope, necessary requirements and documentation of the geodetic survey campaign

• Capacity in field survey procedure

• Raw data conversion to RINEX format

• Online data processing - AUSPOS data submission and requirements

• GNSS equipment operations – ability to use different GNSS survey equipment

• Proper data manipulation (slicing, combining and decimate, etc)



Geodetic Survey Capacity

• Use of different converter utility tools and software: -

• TEQC (UNAVCO)

• Trimble RINEX converter

• Leica Geo Office

• Trimble Business Centre

• Hi-Target Geo Office 

• Online resources 

• Antenna calibrations (https://geodesy.noaa.gov/ANTCAL/)

• Four-character point ID checks (http://sopac.ucsd.edu/checkSiteID.shtml)

• RINEX data formatting (point ID, antenna type, antenna height, antenna code, version)

• Next steps for the GNSS CORS and the geodetic survey data management



Geodetic Survey Data and Information

The following survey datasets and information packages that was checked, verified, reviewed

and validated by the Control Section and Geodetic Unit of SPC and will be further post

processed and analysed: -

 RINEX Data for the geodetic stations and GNSS CORS.

 Field Sheets

 Locality Diagram Pages

 Geodetic Survey Station metadata (station coordinates, source files, occupation summary)

 Historical Survey Information

 AUSPOS Reports



Fiji Geodetic Survey Stations – GNSS CORS



GNSS Survey Data Conversion



Fiji Geodetic Survey Occupation Summary

Station 
ID 

Start  
time  

Duration File  
Name 

RINEX 
Version 

Receiver 
Type 

Antenna 
Height 

Antenna 
Method  

ARP 
Height 

Antenna 
Type 

CEVA 10/11/19 
1200hrs 
UTC 

7days 16633153.19o 
16633133.19o 
16633140.19o 
16633201.19o 

3.02 Trimble  
R10 

1.642 BQR 1.692 TRMR10 

KADV 10/11/19 
1200hrs 
UTC 

7days 42703140.19o 
42703150.19o 
42703160.19o 
42703170.19o 
42703180.19o 
42703190.19o 
42703200.19o 

3.02 Trimble  
Net R9 

1.978 BON 1.934 TRIMBLE  
ZEPHYR  
MODEL 2 

NAKO 10/11/19 
1200hrs 
UTC 

7days NAKO3140.19o 
NAKO3140.19o 
NAKO3150.19o 
NAKO3160.19o 
NAKO3170.19o 
NAKO3180.19o 
NAKO3190.19o 
NAKO3200.19o 

3.02 Leica  
GS10 

1.265 Hook  
Height 

1.625 LEIAS10 

 



Geodetic Survey Station Coordinates

Station ID Latitude  Longitude Ellipsoidal Ht. Source 

LAUT S 17 36 31.71375  E 177 26 47.69618 89.655 AUSPOS # 8548 

SUV1 S 18 06 55.94150  E 178 27 14.89659 102.169 AUSPOS # 8548 

LABC S 16 26 08.61637  E 179 24 36.67287 124.801 AUSPOS # 8548 

NABC S 16 59 35.06579  E 178 41 25.97184 112.152 AUSPOS # 6729 

TAVC S 16 47 54.41640  W 179 59 44.63888 140.275 AUSPOS # 8548 

KADC S 19 02 47.62361  E 178 09 57.05379 104.950 AUSPOS # 8548 

ROTC S 12 29 57.73022  E 177 02 46.26410 75.197 AUSPOS # 8548 

 

GNSS CORS

NEW Survey Stations

Station ID Easting  Northing Zone Ht. above Geoid Source 

TUVR 307989.620 7673224.618 1 4.046 AUSPOS # 8970 

C111 253330.661  8036782.110  1 160.5142 AUSPOS # 7732 

CIJ1 252765.206 8038903.104 1 2.955 AUSPOS # 5935 

CP02 252813.696 8038550.954 1 26.685 AUSPOS # 4475 

 



Geodetic Survey Station Coordinates

Station ID Latitude Longitude Ellipsoidal Ht. Source 

CEVA N 21 44 10.55364 E 174 37 57.47920 63.5479 GA Record2008/04, SO6450 

KADV S 19 07 05.31825 E 177 59 17.45239 860.5357 GA Record2008/04 

NAKO S 17 56 49.7928 E 179 17 55.0587 142.0013 EEZ Report - Northern 

UNAV S 18 11 14.3492 W 178 46 47.5921 112.6458 EEZ Report - Northern 

CIKI S 17 17 0.1427 W 178 47 33.4089 208.6234 EEZ Report - Northern 

 Station ID Easting  Northing Orthometric Ht. Source 

KADV 1919868.03 3765411.97 805.3 TD88 

NAKO 2058096.05 3895100.72 89.62 SO 4274 

OALA 2124627.20 3825511.38 302.53 SO 4274 

UNAV 2261331.88 3866850.50 59.77 SO 4347 

 



Geodetic Survey Campaign Metadata



Geospatial Data Management



Challenges

• Data downloading and backup – GNSS CORS data was not downloaded immediately after the completion of each phase, also backup copies were not 
stored in a remote location; it was still in the server, which collapsed.

• GNSS CORS setup was not configured to IGS Standards and Guidelines.

• Missing information from field survey sheets e.g., heights, equipment type, photos, etc

• Timely and accurate compilation of geodetic survey data

• Data Gaps due to disruptions of GNSS COR station failure from natural disasters and internet connectivity

• Capacity – limited knowledge in conversion of GNSS Raw data to RINEX of Leica, Hi-Target and Trimble.

• Internet connectivity during data processing (difficulty in upload AUSPOS)

• GNSS COR stations - data handling, data access, data storage, and data management

• Capacity on operations and management of GNSS CORS

• Timely provision of data after geodetic survey campaign

• Lack of IT support – importance of GNSS CORS data

• Software and firmware issue for - Vnet platform for GNSS CORS, LGO for multiple users, upgrade LISCAD license



Lessons Learnt

• Better management and maintenance of the GNSS CORS

• Capacity building in geodetic survey data handling and management 

• Consultations with all relevant stakeholders 

• Better communications within teams

• Project ownership and commitment from project staff

• Proper planning for fieldwork

• Importance of documenting relevant and accurate information on field sheets, localities.

• Visibility for future projects



Work in Progress

• Geodetic survey data processing, analysis and network adjustment using AUSPOS, TBC, LGO, DynAdjust and Bernese.

• Capacity building in geodetic survey data processing, analysis, and network adjustment.

• Technical Reports – Geodetic Surveys

• Definition of transformation parameters and develop tools for transformations

• Transformation and alignment of all the geospatial data, information and products (survey plans and topographic maps) from the 
Fiji Map Grid 1986 to the new datum.

• Awareness and visibility of the new Fiji Geodetic Datum 2020

• Installation of the Tide Gauges, to be co-located with the GNSS CORS

• Develop and establish the vertical reference frame with pole to gauge calibrations

• Develop and establish reference marks at the GNSS CORS sites, for monitoring surveys

• Precision levelling surveys from the GNSS CORS to the Tide Gauge Stations



Work in Progress

• Maintenance plan for the GNSS CORS and site

• Capacity building needs in ICT and electronics of the GNSS CORS

• GNSS CORS data management plan and strategy for handling, accessibility, sharing.

• Solutions and results of the GNSS CORS to analysis for land velocity

• Inclusion of GNSS CORS to be part of the APREF and IGS network

• Upgrade the GNSS CORS for Network RTK capability

• Develop and maintain archive data sets for all the GPS/GNSS observations in the past, current and in future

• Seek opportunity to establish and develop Fiji’s geoid model.

• Geospatial Policy, incorporating the Fiji’s Geodetic Reference Frame

• Fiji Geodetic Reference Frame Database incorporated into VanuaGIS (Online GIS Portal)



International Federation of Surveyors supports the 
Sustainable Development Goals

1st relevant 
SDG

2nd relevant 
SDG

3rd relevant 
SDG

4th relevant 
SDG

5th relevant 
SDG

The most relevant SDGs related to the presentation and theme of this session


