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Pointer

Indonesia Geospatial Reference System 2013 (SRGI2013)
Current Status of National Geodetic Infrastructure
Applications of National Geodetic Infrastructure
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Indonesia Geospatial Reference System

®  First launched in 17 October 2013. o=
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PERATURAN BADAN INFORMASI GEOSPASIAL

" |GRS 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).

SISTEM REFERENSI GEOSPASIAL INDONESIA

" |t consists of:
d. Horizontal Geospatial Reference System
b. Vertical Geospatial Reference System
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Indonesian Geospatial Reference System S

Lampiran | Keputusan

Kepala Badan Informasi Geospasial
Nomor  :33.2 Tahun 2021
Tanggal : 30 Juni 2021

DAFTAR CONTINUOUSLY OPERATING REFERENCE STATIONS

1. Horizontal Geospatial Reference System - SRG12013 T e e e [l e e S
(2021.0) i ’

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 - I1naGEOID 2020; and

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

O e 1207 180" 240° 300'

Rahmawan, et.al., 2020

23 bigd

Absolute IGS phase center and offset models for  :Igsl4.atx
receiver antenna and satellite transmitting
antenna receiver antenna phase center

Troposphere appriori model : Input data meteorology
Mapping function : VMF1

Zenit delay estimation : 1 hour interval

Plate motion : free network

Solid earth tide : IERS 2010 convention
Pole tide : IERS 2010 convention
Ocean loading : FES2004

Non tidal displacement : Atmospheric loading
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Coordinate weekly solution

Starting Position stabilization iteration 4 weekly 18lw.gdl
6.59

For 65 sites in origin, min/max height sigma 3.8B6 mm; Median .92 mm, Tol 15.60 mm weekly 18lw,gdl

Position system stabilization results

X Rotation (mas) -8.1 ©.08757 Iter 4 weekly_18lw.gdl

Y Rotation (mas) -8. 9.00738 Iter 4 weekly_18lw.gdl

Z Rotation (mas) -1.0 694 Iter 4 weekly 18lw.gdl

X Translation (m) 6.0 .00022 Iter 4 weekly_ 18l1w.gdl

Y Translation (m) a. .008622 Iter 4 weekly_18lw.gdl

Z Translation (m) 8 3.00021 Iter 4 weskly 18lw.gdl

Scale (ppb) 8 87549 Iter 4 weekly 18lw.gdl

Condition Sigmas used 0.0800 0.0006 0.6660 6.6006 0.6680 6.0088 6.6000

Sites and relative sigmas used in stabilization

STHL_GPS 0.89 MAS] 6PS 0.89 DAKR 3PS ©0.89 CHPI 388 0.89 KELY 5PS 0.99 ST)O_7PS G.89

KOUR 8PS ©.92 KOUR 9PS ©.92 OHI3 6BB ©.89 CROl1_9PS 1.25 CRO1_JPS 1.37 CROL KPS 0.98

SANT_38B 1.25 SANT_8IL 1.67 PARC_48B 0.90 AREQ 888 1.67 AREQ 98B 0.96 GODE_4PS ©6.89

GLPS 4PS 0.89 ISPA_288B 1.69 HOLM_2PS 1.62 DRAO_4PS @.89 VNDP_6PS 1.41 VNDP_7PS Q.90

THTI_3PS ©.96 MKEA 2PS 1.37 MKEA 3PS 1.18 MKEA 4PS 1.81 MKEA 6PS 0.99 KOKB 4PS 0.89
1.16 CKIS_3PS 0.91 NAUR 370 ©.96 MCM4 4PS (.89 NRMD_S5PS ©.92 MCIL_4T0 6.98
0.89 GUAM_3TO 0.96 GUAM STO 1,05 DARW SPS 1.83 DARW 6PS 0.89 DAEJ 410 1.37
B8.98 TNML_&4T0 1.89 PERT_BPS 0.89 BADG 670 G.91 CUSV_352 1.41 CUSv 452 06.89

C0CO_652 1,23 COCO_7s2 ©.89 DAVI SPS 0,89 IISC 4PS 6.89 POL2 4PS 0.89 KERG_SPS 0.89

ARTU_GPS 0.89 REUN_3PS @.89 SEYG GPS ©0.98 BHR4_GPS 1.68 MAL2 3PS 0.89 HRAO 8PS 0.89

KIRU SPS 0,81 SUTH 3PS 0.89 MATE SPS 1.04 MATE 6PS 0.90 NKLG 2PS ©0.89

For 195 Position Iter 4 Pre RMS 5.0140 m; Post RMS  0.60127 m weekly_18lw.gdl

For 65 sites in origin, min/max NE sigma 08.31 1.85 mm; Median ©.42 mm, Tol 1.56 mm weekly_18lw.gdl
POS STATISTICS: For 65 RefSites WRMS ENU 1.45 1.26 3.52 mm NRMS ENU  4.42 3.98 4,21 weekly 18lw.gdl
POS MEANS: For 65 RefSites: East -0.68 +- 0.18 North 0.25 +- 0.16 Up 0.47 +- 0.44 mm weekly 18lw.gdl

Starting Velocity stabilization iteration 4 weekly 18lw.gdl

velocity solution

For 84 sites in origin, min/max dh/dt sigma 6.21 1.66 mm/yr; Median 6.37 mm/yr, Tol 15.80 mn/yr weekly 181lw.gdl

weekly 181w.gdl

Y Rotate (mas/yr) .gdl

Z Rotate (mas/yr) .gdlL
X Trans (m/yr) .gdl
Y Trans (m/yr) .gdl
Z Trans (m/yr) .gdl
Scale (ppb/yr) 1w.gdL

Condition Sigmas used " 0.90008 6.0080 0.6860

es and relative sigmas used in

VESL_3PS  6.99 STHL_GPS i MAS1 6PS  G.91 DAKR_GPS DAKR_3PS  8.95
CHPI 288 1.05 CHPI_38B KELY_SPS 8.92 STJO6PS 1.83 STI0_7PS B
KOUR 8PS  6.93 OH OHI3 688  0.93 6.95 CROI_JPS 1.1
SANT 388 0.95 PARC. 0.98 0.99 AREQ_988 1.
GODE_4PS  6.92 GLPS_4PS 1.15 0.96 HOLM 2PS
DRAD_4PS  G.92 VNDP_SPS 1.01 8.96 FAIR_4PS
MXEA_2PS 0.96 MKEA_3PS 0.956 CKIS_3PS
NAUR 3TD  6.95 MCM4_4PS X 8.91 11 MAC1_SPS
MCIL 370 1.26 MCIL_4T0 MOBS_2PS  6.98

8.98 DAEJ_5TO TNML_4TO 8.9 A

1.62 CUSV_4s2 coco SPs 1,11

1.12 11 POLZ 4PS  0.98 .
SE 06.92 MAL2_2PS  1.63

S (]

S S g 1. .92
KIRU_4P: 1.82 KIRU5PS ©.92 SUTH 3°S 6.99 7 TE_{ 1.84 NKLG 2PS  6.91

For 252 Velocity Iter 4 Pre AMS 0.6013 m/yr; Post RMS  (,60033 m/yr weekly_l181w.qdl

For 84 sites in origin, min/max dNE/dt sigma 6.13 6.48 am/yr; Median 8.22 mm/yr, Tol 6.30 mm/yr n"_lekly_lglw,-?d'.
VEL STATISTICS: For 84 RefSites WRMS ENU 0.37 ©.34 0.53 mm/yr NRMS ENU 2.61 2.52 1.65 weekly 18lw.gdl
VEL MEANS: For 84 RefSites: East 0.02 +- 0.04 North -0.03 +- 0.04 Up 0.06 +- 0.06 nm/yr weekly_181lw.gdl
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Velocity Rate & Linier Deformation Model

Linier Deformation Model
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INAGEOID2020 - Indonesian Geoid

> INAGEOID2020 as national
vertical geospatial reference
frame of Indonesia

> The use of INAGEOID2020 in
Indonesia is mandatory.
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Spatial 0,01 x 0,01 degree

resolution:

Unit: Meter

Reference SRGI2013

system:

Gravity IGSN71 or its update

reference including IGRS

frame:

Coverage: The whole area of
Indonesia

https://srgi.big.go.id
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INAGEOID2020 - The Gravity Dataset & Infrastructures .

The Distribution of Gravity Anomaly Generated from
Airborne Gravity Surveys in Indonesia
(2008-2022)
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Ina-Tides: Indonesian Tides Station

Legend )
® |Ina-Tides Distribution 2023 (260 Stations) 0 375 750 1,500 ” .
|| Administrative Boundaries Kilometers ¢
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Ina-Tides: System

Moaem

Data Logger

Float Gauge

BIG-Tide Gauge System:

« Sensor 1 : Bubble Gauge
* Sensor 2 : Float Gauge

* Sensor 3 : Radar Gauge
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Beranca

nformasi Produk

Purrin recess

Berita | Kontak |Login

Mgt |

IGRS Service and Access System
https://srgi.big.go.id
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Transfomasi
Tansformas: aniar datam Geodels karesian Geodeli AT
X
Madal Pasut ~ | [
Atmoster L ¥
Transormasi >
D ™

Transformation menu
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https://srgi.big.go.id/

Ina-TEWS: Indonesian Tsunami Early Warning System

* Presidential Decree No. 93/2019: Strengthening k} -
and developing earthquake information systems
and tsunami early warning.

* |na-Tides supports Ina-TEWS on detection of rapid
sea level changes as a confirmation to tsunami

EEEEEEEE
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occurrence E = 7

* Ina-CORS supports Ina-TEWS on detection of £ h ¢ @ nnnnnnn » @i
displacement waveforms when earthquake ;”“ , ~/ =
happens to provide additional data for earthquake S B s o 2

parameters computation w @_@@?@’ v
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GNSS Controlled Tide Gauges For Sea Level Rise 'F

and Land Subsidence Monitoring

Semarang Tide Gauge 1985-95
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Semarang Tide Gauge 2012-13

Case Study: SEMARANG
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Challenges

1. Infrastructure challenges
a. atremote 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
WG1 Meeting, November 9t, 2023 == @
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