


Introduction :

space weather research in Space
Science Center LAPAN

The Sun
Space Environment
lonosphere

Geo and Space
Magnetism




The sun and space
environtment

Solar flare prediction based on sunspot number,
magnetic class, area, position on solar hemisphere

Geoeffective of solar activity
Solar radio burst

- Satellite anomaly due to energetic particles
SIAS (satellite anomaly information system) As a
tool of early warning system for satellite operation
by using energy and flux of energetic proton and
electron and Kp indices

monitoring of fallen space objects
http://foss.dirgantara-lapan.or.id/orbit/index.php



lonosphere

Regional lonospheric Research:
lonospheric dynamics and its impact to
- Terrestrial communication

- Satelitte comunication

- Navigation; satellite-based position
determination

To do so we do researches about:

1. Models to predict the condition of the ionosphere

2. Software for predicting the condition of
lonosphere .

3. Information for mitigation of ionospheric
dynamics



Geo and space magnetism
observation and research

Research on magnetic micropulsations
(Pc3, Pc5, Pi2)

Modelling on variation of diurnal regional
magnetic disturbances

Study on earthquake precursor using some
methods (WTMM, Flicker Noise
Spectroscopy, Polarization, Box Counting,
etc)

Study of the relation of geomagnetic storm
with Geomagnetic Induced Current (GIC)



MAGDAS NETWORK IN
INDONESIA

International Collaboration Research between LAPAN (National Instltute of
Aeronautics and Space), Indonesia and SERC (Space Envwonment Research
Center), Kyushu University. :

MAGDAS has been installed since 2005 at three sites in Indoneé/ia PRP (Pare-
Pare, South Sulawesi), MND (Manado, North Sulawesi) and KPG (Kupang, East
Nusa Tenggara). ,
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Space weather services (geo and space

magnetism)
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SEMI REALTIME
MAGNETIC VARIATION
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SEMI REALTIME PLOT
Pc3, Pc4, Pc5

SEMI REALTIME
K-INDEX

SEMI REALTIME
Pc3 INDEX

SEMI REALTIME Pc5 INDEX

REALTIME Pi2 DETECTION

SEMI REALTIME PLOT
POLARIZATION for ANALYZING of
EQ PRECURSOR
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AUTOMATIC DETECTION OF
MAGNETIC STORM
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Case study of earthquakes around Manado
on 2008

tanggal Lat (N) Long (E) magnitude distance observatory
16/4/2008 0.83 126.08 5.7 Mw 153.62 km MND
13/5/2008 1.37 125.69 5.1 Mw 94.92 km MND
10/7/2008 0.94 125.96 5.1 Mw 136.37 km MND

Problems : how to distinguish anomaly come from
space or lithosphere ?

Hypothesis : geomagnetic activity come from space will
make global effect to all geomagnetic components in
every observatories so comparing the polarization data
between 2 observatories will leave the local anomaly
only.

Methods : ULF polarization  Z/H , compare 2
observatories

Data : H and Z component of MAGDAS/CPMN data



Seismicity in Indonesia 1600 -2004



Annual ULF polarization(Z/H) at PTK 2005 - 2009

2009 2008 2007 2006 2005



ULF polarization(Z/H) monthly at PTK 2005 - 2009
2005 2006 2007 2008 2009



Sta. Manado v.s Sta. Pontianak 2008



Study of Sq Variations and Geomagnetic Disturbance
Local Time Variation and Its Fourier Decomposition
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Manado 25 3 2008



Manado 14 4 2008
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Geoeffective Solar Activity

CME/flare position — major

geomagnetic storm

[not to scale]
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The'Sun
Solar Radio Burst

Shock wave veloc

--velocity of CMI

- X-ray intensity

Yemne linier (ke detil)
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The Sun

Solar Radio Burst;
- velocity from solar spectra

- precursor of geomagnetic storm, travel
time

Type Il
Radio Burst
on June 13,
2010

V =700
km/s



Type lll solar radio burst, Feb 12,
2010

Type Il radio
burst

Shows the
movement of
energetic
electron after
flare
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http://foss.dirgantara-
lapan.or.id/orbit/index.php



