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Indonesia Geospatial Reference System

▪ First launched in 17 October 2013.

▪ IGRS is a geospatial reference system which is 
used nationally and consistent for all 
Indonesian area and it is compatible with the 
global geospatial reference system (ITRS).

▪ It consists of:
a. Horizontal Geospatial Reference System
b. Vertical Geospatial Reference System
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Indonesian Geospatial Reference System

1. Horizontal Geospatial Reference System - SRGI2013 
(2021.0)

a. Coordinate Reference System → International 
Reference Terrestrial System (ITRS);

b. Coordinate Reference Frame → Geodetic Control 
Network with set of coordinate at certain epoch (1 
January 2021) and connected to global terrestrial 
reference frame (ITRF2014) or its update

c. Geodetic Datum → WGS84;

d. The change of coordinate over time (velocity rate) 
→ Vx, Vy, Vz.

2. Vertical Geospatial Reference System: 

a. Geoid → InaGEOID 2020; and

b. Tidal Datum → HAT, MHWS, MSL, MLWS, LAT.
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Geodetic Control Network
(Indonesian CORS Station Distribution)
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Processing Strategy

Absolute IGS phase center and offset models for 
receiver antenna and satellite transmitting 
antenna receiver antenna phase center

: Igs14.atx

Troposphere appriori model
Mapping function
Zenit delay estimation
Plate motion
Solid earth tide
Pole tide
Ocean loading
Non tidal displacement

: Input data meteorology
: VMF1
: 1 hour interval
: free network
: IERS 2010 convention
: IERS 2010 convention
: FES2004
: Atmospheric loading

Coordinate weekly solution

velocity solution

Rahmawan, et.al., 2020
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Velocity Rate & Linier Deformation Model

Vector of Velocity Rate Linier Deformation Model

horizontal

vertical
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⮚ INAGEOID2020 as national 
vertical geospatial reference 
frame of Indonesia

⮚ The use of INAGEOID2020 in 
Indonesia is mandatory.

Spatial 
resolution:

0,01 x 0,01 degree

Unit: Meter

Reference 
system:

SRGI2013

Gravity 
reference 
frame:

IGSN71 or its update 
including IGRS

Coverage: The whole area of 

Indonesia

https://srgi.big.go.id

INAGEOID2020 - Indonesian Geoid
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The Distribution of Gravity Anomaly Generated from 
Airborne Gravity Surveys in Indonesia

(2008-2022)
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INAGEOID2020 - The Gravity Dataset & Infrastructures



Ina-Tides: Indonesian Tides Station
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Ina-Tides: System



IGRS Service and Access System
https://srgi.big.go.id 

Tidal information Transformation menu
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Ina-TEWS: Indonesian Tsunami Early Warning System

• Presidential Decree No. 93/2019: Strengthening 
and developing earthquake information systems 
and tsunami early warning.

• Ina-Tides supports Ina-TEWS on detection of rapid 
sea level changes as a confirmation to tsunami 
occurrence 

• Ina-CORS supports Ina-TEWS on detection of 
displacement waveforms when earthquake 
happens to provide additional data for earthquake 
parameters computation 
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GNSS Controlled Tide Gauges For Sea Level Rise 
and Land Subsidence Monitoring
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Challenges

1. Infrastructure challenges

a. at remote sites: electricity, communication coverage, 

b. permission to use harbor or government building

2. Data sharing: strict policies at several institutions inhibit the data sharing 

among stakeholders

3. Improvement of technical capacity at national level for data processing and 

analysis
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Concluding Remarks

1. The IGRS plays an important role in survey and mapping activities to implement 
One Map Policy in Indonesia

2. The development of geodetic infrastructure will continue to cover most of 
Indonesian area. 

3. Geodetic infrastructure in Indonesia is utilized in a wide range of applications, 
such as:

a. Surveying and Mapping
b. Earth System Monitoring
c. Indonesian Tsunami Early Warning System (Ina TEWS)
d. Land Subsidence Monitoring
e. Sea Level Rise Study
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Thank you ….

srgi.big.go.id
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