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GNSS Application in Indonesia

 Aviation



Active lonosphere in Indonesia
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lonosphere Observation in Indonesia

| WEST SULAWES!

SOUTH SULAWES!

Makassar

Detect Plasma bubble:

1. EAR (Equatorial Atmospheric Radar)
with 560 Yagi antennas

2. Another VHF radar

3. All Sky Imager




lonosphere Observation in Indonesia
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Augmentation System
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Augmentation System

Ministry of Transportation
ﬂ - DGCA - Directorate of Air Navigation

& Eyolution PBN in Indonesia

2002: GPS approach Overlay with VOR-DME approach.

2006: stand alone GPS approach in airport where no
navaid installed

2010: RNAV gnss) at Pekanbaru airport

2011-2014: Expand implementation
— RNP APCH

— RNP AR Approach

— RNAV-1 STAR/SID

2015-2016: Focussing on aviation safety improvement
in Papua




Augmentation System

“"‘ Ministry of Transportation
..-‘ DGCA - Directorate of Air Navigation

- PBN for Papua




Effect of lonosphere on SBAS
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22 Dn IS:’ZUU DR 3 lono Storm May 8 2005

W1376 DO (5/ JZUUE}
V1398 D4 (10/26/2006)
V1399 D0 (10/29/2006)
W1420 Da (3/30/2007) 52  5C ; ;
W1419 D6 (3/24/2007) DR 53 lono Scintillation at Juneau
| W1421 D1 (4/2/2007) DR 62 lonospheric scintillation that caused high errors and alarm condition (Report is
| WH1438 D2 (7/31/2007) DR 63 WAAS set all satellite and 1GP's to Not Monitored (Report is pending)
| W1468 D4 (2/28/2008)  |DR 67 GIVE Monitor Trips Set IGPs to Storm State in Alaska Region
WH1520 D5 (2/27/09) DR 80 lonospheric Scintillation caused High Position Error at Fairbanks and Kotzebue
WH15TED1 (4/5/10) DR 93 lonospheric Storm Caused Alaska Coverage Drop
900 (6/572011) DR 102 WAAS Reaction to lono Activity June 5 2011

/1715 - 03/18M15) |p

| W1887D0 -

| W1916D3 (9!28!1 E} DR133 lonospheric Gr|d Points [IGPs] 'uralue:. set not mc»nltc»red in Nc»rth West service




Effect of lonosphere on SBAS
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Message Type 2
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lonosphere on SBAS

I write_SBAS v.0.1

MTO MT1 MT2-5 MT7 MT9 MTI12 MTI17 MT18 MT24 MT25 MT26 MT27 MT28 -~

Message Type 1: 11000711000000111000110000001010001000001101001
0000011000100100000000000000000000000000000000
0000000000000000000000000000000000000000000000
(0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
0000000001

error [meter] error [meter]

error [meter]

[s2]

s

nN

IS

L)

s

nN

o

OnOgggonoodn non

*skase******************************

ooof®

*
ok ok kR kKKK FERF

topnPopogoopogfogogood

Fp sk rmnn T Rk 5Kk on kg ok FFF ok

o goo
0P 0 0pDDO00D0pgpgpgoofood

7°° | |

10

20

30

40

50 60 70

I
*******************J{*********

I
E R S R v

00D o0899000ypnepoooo00°0000000000p000ppg00 of

I EEEETEE D T
*****%** PR

x o 100

oo
00O0BO0oggoao

o
| fooso coopo$00ng

10

20

30

40

50 60 70

s RRRRAGRRRRFRRRE

ooo

**%980909900999998 08530828885

RERERRRRR

o

10

20

70




Mitigation of plasma bubble in GBAS

— More real

— Limited data
Simulation

— More flexsibel
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lonospheric delay gradient model for
GBAS in the Asia-Pacific Region (ICAO
APANPIRG lonospheric Studies Task
Force)



Mitigation by Simulation in GBAS

High solar activity, March, 11 UT

depletion on 13:12: TEC Unit
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Mitigation by Simulation

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



Mitigation by Simulation

Background lonosphere
parameters

Plasma Bubble

parameters

GBAS specific

A2

VHF Radar
parameters

Base & Aircraft Receiver
parameters

Satellite
parameters

Output




Mitigation by Observation

— More real
— Limited data
e Simulation

GBAS Monitoning Simaulation

— More flexsibel
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Mitigation by Observation




Next Step

Build lonospheric Threat Model (ITM) for SBAS
in Indonesia

Test ITM for SBAS by Simulation

Develop appropriate ionosphere model in
SBAS for Indonesia

Test lonospheric delay gradient model in GBAS
Improve ionospheric delay gradient model
Monitor Scintillation effect on L5 performance



