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Activities for Ionospheric study for 
Ground Based AugmentationGround Based Augmentation 
Systems (GBAS) in Singapore

Gao Shu, 6 May 2011

Ionospheric effects
• Ionospheric effects are greatest at equatorial regions 
• Ionospheric storm, expected to occur in 2013, causes a 

greater delay to the signals
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Outline

• Collaboration with Singapore Land Authority 
(SLA)( )

• Ionosphere monitoring stations to study 
Ionospheric impact at Changi Airport

• Future Plan
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SiReNT DGPS Network 
SiReNT stands for Singapore Satellite Positioning Reference Network

Changi 
Monitoring 
Stations 
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Courtesy to
Singapore Land Authority (SLA)
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SiReNT RINEX format

5

Why set up the monitoring stations 
at Changi?
• Effects of ionosphere on GBAS in 

Equatorial region and during ionosphericEquatorial region and during ionospheric 
storm not known 

• Data on max ionospheric delay useful for 
safe GBAS implementation at Changi 
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Project Scope

• Collect data to understand the impact of 
the ionospherethe ionosphere 

• Contribute to the international 
understanding of the ionosphere anomaly 
characteristics

• Set-up of 4 GPS monitoring stations at g
Singapore Changi Airport

• May approach local Univ to assist in the 
data mining, processing & visualization 

Location of the monitoring stations

Apprx 2.4 
km Baseline 
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Tentative Project Timeline

• Equipment to set-up monitoring stations at 
Changi Airport is scheduled to arrive in Jul 2011

S/N Milestone Estimated 
Completion

1 Prepare for data gathering project Jan 2011g p

2 Set‐up of the GPS receivers at Changi Airport Jul 2011

3 First research report on data collected
(Collation of 1st six months’ data and report of project set‐up)

Jan 2012

4 Second research report on the analysis of the data Jun 2013
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(Based on 18 months of data collected) 

5 Final research report
(Based on data collected during solar storm, due to occur between 
2013 and 2014)

Oct 2014

Future Plan

• GBAS (i.e. GLS) is one of our long term goals in the 
PBN roadmap (2016 and beyond)

• Overall plan for GBAS implementation and ILS 
replacement
• Targetted GBAS implementation in 2016
• Changi ILS replacement in phases before GBAS implementation

Implementation Considerations
• GBAS siting study need to be completed for inclusion in Changi Airport
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GBAS siting study need to be completed for inclusion in Changi Airport 
Masterplan

• Research Project on Ionospheric study and data sharing activities 
from 2011 to 2014
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Thank you




