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• Reference Frame
• Surveying
• Earthquake
• Tsunami
• Space Weather
• UAV
• Sea Transportation
• Timing
• Land Vehicle
• Agriculture
• Smartphone
• Aviation

GNSS Application in Indonesia
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Active Ionosphere in Indonesia



Detect Plasma bubble:
1. EAR (Equatorial Atmospheric Radar) 

with 560 Yagi antennas
2. Another VHF radar
3. All Sky Imager

Ionosphere Observation in Indonesia



Data from BIG, BPN, EOS-LIPI, LAPAN, ITB

Ionosphere Observation in Indonesia

Data from BIG



Augmentation System
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Augmentation System



Augmentation System



Effect of Ionosphere on SBAS



Effect of Ionosphere on SBAS



Effect of Ionosphere on SBAS
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Stll in 
development



• Observation

– More real

– Limited data

• Simulation

– More flexsibel

ionosphere

speed

width

Mitigation of plasma bubble in GBAS

Ionospheric delay gradient model for 
GBAS in the Asia-Pacific Region (ICAO 
APANPIRG Ionospheric Studies Task 
Force)



Mitigation by Simulation in GBAS



ionosphere

Plasma Bubble Mitigation by VHF Radar for GBAS 
By: Saito (ENRI) & Slamet (LAPAN) submitted to ION

• Observation

– More real

– Limited data

• Simulation

– More flexsibel

Mitigation by Simulation



Simulation
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Mitigation by Simulation 

Simulation developed by ENRI, Japan



Mitigation by Observation

• Observation

– More real

– Limited data

• Simulation

– More flexsibel

For demonstration only, using data from old equipment, still in development 



Mitigation by Observation

Reference Station

Old equipment 
(SFSC) wo L5

New equipment 
(MFMC) wi L5



• Build Ionospheric Threat Model (ITM) for SBAS 
in Indonesia

• Test ITM for SBAS by Simulation 

• Develop appropriate ionosphere model in 
SBAS for Indonesia

• Test Ionospheric delay gradient model in GBAS

• Improve ionospheric delay gradient model

• Monitor Scintillation effect on L5 performance

Next Step


