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★Sub	Group	1-1	Volcano	Monitoring	

The Project Seal	



Five	Target	Volcanoes	of	SATREPS	Project	

Guntur 

Semeru 
Merapi Kelud 

J a v a  

Galunggung 

B a l i  

Jakarta	

Bandung	

Yogyakarta	

Surabaya	

Group	1-1	“Volcano	Monitoring”	install	and	keep	staDons	
at	the	5	target	volcanoes.	
The	installaDon	is	finished	by	2015.		Keeping	staDons	and	
data	processing	is	on	going	at	least	during	the	SATREPS		
project	term	(unDl	FY2018)	and	more.	



G1-1	Volcano	Monitoring	
ObjecDves	

・Develop	observaDon	system	for	predicDon	and	real-
Dme	esDmaDon	of	discharge	rate	of	volcanic	products.	
・Ground	deformaDon	and	seismic	data	will	be	used	for	
evaluaDon	of	volcanic	acDvity	and	discharge	rate	of	
volcanic	product.	

・New	GNSS	will	be	installed	at	sites	of	Galunggung,	
Kelud	and	Semeru	Volcanoes,	and	POSs.	
・Two	3-comp.	SP	seismometers	and	one	Dltmeter	will	
be	installed	at	sites	of	Guntur,	Galunggung,	Merapi,	
Kelud	and	Semeru	Volcanoes.	

Monitoring	



Basic	data	transmission	of	GNSS		
and	new	seismic	data	by	SATREPS	

MSGT	

SODN	

CITS	

WiFi	5.8GHz	 PC1	
GNSS	Spider	

	
PC2	

Seismic	&	Dlt	
waveform	
display	and	
storing	

For	each	volcano,	4	GNSS	&	2	digital	seismograph	will	be	install.			
GNSS	were	already	installed	at	Guntur	and	Merapi	by	SATREPS	2008-2011	project	

GNSS	&	Seismic	

CVGHM,	
Bandung	

POST	Reference	GNSS	

RINEX	File	created	
at	a	interval	of	1s		
AutomaDc-base-line	
analysis	at	each	1	
hour.	
PosiDon	data	base	
created	

Internet	

GNSS	Receiver:	Leica	GR10	
Data	Logger:	Hakusan	LS7000XT	
Seismometer:	Seismotech	SSV-002	
Tiltmeter:	Jewell	701-2	

POS	



New	Instruments	of	Group	1-1	

GNSS	
GR10	&	AR10	

Seismometer	
Seismotech		
SSV-002	
	
1Hz	3-comp.	

Tiltmeter	
Jewell	
A701-2A	

24bit	Data	Logger	
LS7000XT	



Status	of	newly	inpueed	instruments	of	G1-1	

Instruments	of	SATREPS	installed	at	all	Wifi	staDons	of	5	volcanoes:		

Data	logger	“Hakusan	LS7000XT”				10	installed	/	10	purchased	
Tiltmeter	“Jewell	A701-2A”																	4	installed	/	4	purchased	
Seismometer	“Seismotech		SSV-002”			10	installed	/	10	purchased	
GNSS	“Leica	GR10	&	AR10”																					13	installed	/	13	purchased	

Instruments	for	mobile	temporary	observaDon:	

Broadband	seismometer	“Nanometrics	120PA”				
																																																																												4	installed	/	4	purchased	
Data	logger	“Hakusan	LS-TP-8800”														4	installed	/	4	purchased	
Thermography	“AVIO	InfReC	R300SR”																														1	purchased	
Laser	distance	meter	“Vectronix	VECTOR21”																		1	purchased	
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4/14-20�12/10-20�

12/18-23�

1/20-26� 3/25-29�

3/25-29�

6/9-11� 11/12-15�

9/16-23�

Time	Table	of	InstallaDon	Equipment	

All	instruments	arrived	in	Indonesia	in	December	2014!	
InstallaDon	has	conducted	from	Dec.	2014	and	finished	
in		September	2015.	



POS	Guntur	

Guntur		Crater	

GNSS
1Hz Seismometer

GNSS, Tiltmeter
1Hz Seismometer

GNSS (new)

5.8GHz	Wi-Fi	connecDon	

Guntur	Volcano	ObservaDon	Network	

ConstrucDon	Finished	in	January	2015	

Masigit	

Sodon	

CiDes	GNSS

From	Parentas	@Galunggung	

Spider Software for GNSS 
at Guntur & Galunggung



Repeater	

Pasir	Malang	POS	Guntur	
GNSS
1Hz Seismometer

5.8GH
z	Wi-Fi	co

nnecD
on	

Galunggung	Volcano	ObservaDon	Network	

GNSS
1Hz Seismometer

POS	Galunggung	

Sodon	

Repeater	

Parentas	

MalaganD	

GNSS
Tiltmeter

ConstrucDon	Finished	in	April	2015	



WiFi	Install	at	POS	Galunggung	

2	WiFi	(Rocket	5M)	set	up	on	12	Dec.	



Pasir	Malang	@	Galunggung	

1	WiFi	(Rocket	5M),	2	Solar	panels	(100W	each),	
2	75-Ah	Baeeries,	DC12-24V	
Maximum	#	of	solar	panels	is	4.	
Not	connected	to	POS	Galunggung.	Need	
repeater	
Set	up	on	13	Dec.	



Parentas	@	Galunggng	

1	WiFi	(Rocket	5M),	2	Solar	panels	(100W	each),	
2	75-Ah	Baeeries,	DC12-24V	
Maximum	#	of	solar	panels	is	4	
Connected	to	SODN@Guntur	
	
Set	up	on	14	Dec.	



MalaganD	@	Galunggung	

1	WiFi	(Rocket	5M),	2	Solar	panels	(100W	each),	
2	75-Ah	Baeeries,	DC12-24V	
Maximum	#	of	solar	panels	is	4.	
Not	connected	to	POS	Galunggung.	Need	
repeater.	
Set	up	on	15	Dec.	



Deles	Merapi	
Summit	

POS	Jurakah	

GNSS

GNSS, Tiltmeter
1Hz Seismometer,
Microphone

GNSS (new)

Merapi	Volcano	ObservaDon	Network	

ConstrucDon	Finished	in	March	2015	

POS	Babadan	

BPPTK	

GNSS

Deles	

GRWH	

KLAT	

Spider Software for GNSS



Umbuk	

Kelud	Crater	

POS	Kelud	

GNSS

GNSS, Tiltmeter
1Hz Seismometer

GNSS
1Hz Seismometer5.8GHz	Wi-Fi	connecDon	

Kelud	Volcano	ObservaDon	Network	

ConstrucDon	Finished	in	March	2015	

GNSS

Lirang	

SumberglaDk	

Spider Software for GNSS



GNSS	and	Wifi	InstallaDon	at	Kelud	POS	

One	GNSS	Pillar	in	field	near	POS		

2	Wifi	Antennas	direct	to	SB.	GlaDk	and	LIRANG		



UMBK	@	Kelud	

1	WiFi	(NanoBeam	5M),	4	Solar	panels	(100W	
each)	
1	seismometer	box,	1	GNSS	pillar,	1	hut	
Wifi	directs	to	LIRANG	



LIRANG	@	Keuld	

2	WiFi	(NanoBeam	5M),	4	Solar	panels	(100W	each)	
One	seismometer	box,	1	GNSS	pillar,	1	hut	
Wifi	directs	to	POS	and	UMBK	 Seismometer	box	



Sumber	GlaDk	@	Kelud	

2	WiFi	(NanoBeam	5M),	4	Solar	panels	(100W	each)	
One	seismometer	box,	1	GNSS	pillar,	1	hut	
One	bubble	surface	mount	Dlt	meter	is	in	the	hut.	
2Hz	seismometer	
Wifi	directs	to	POS	
	
Old	Sumber	GlaDk	staDon	had	been	moved	to	New	
Sumber	GlaDk.		



POS	Sawur	

Repeater	

Leker	

Semeru	Summit	

POS	Argosuko		
GNSS
1Hz Seismometer

GNSS, Tiltmeter
1Hz & Broadband Seismometers

GNSS
1Hz Seismometer

GNSS
Microphone5.8GHz	Wi-Fi	connecDon	

Semeru	Volcano	ObservaDon	Network	

ConstrucDon	Finished	in	September	2015	

Spider Software for GNSS
Seismic Analysis Software



Data	AcquisiDon	and	Analysis	System	

Example．Display	of	ground	deformaDon	data	at	Sakurajima	

This	is	a	Java	applicaDon,	which	works	on	Windows,	Linux	and	OS	X.	

Requirements:		
	
The	System	should	be	
operaDng	on	Windows	PC	
at	POS.	
	
1.  GNSS	AutomaDc	Base-

line	Analysis	Solware	
“Leica	Spider	on	
Windows”	(FY2015)	

2.  Seismic	Data	
AcquisiDon	and	
Analysis	Solware	
(FY2015)	

3.  Ground	DeformaDon	
Data	AcquisiDon	and	
Analysis	Solware	on	
Windows	

4.  For	real-Dme	esDmate	
of	discharge	rate	of	
volcanic	products	

Tim
e	

Extension	
or	
Upward	



Leica	GNSS	Spider	@	POS	

GNSS	Spider	is	an	integrated	solware	suite	for	
centrally	controlling	and	operaDng	GNSS	
reference	staDons	and	networks.		Remote	Control	using	TeamViewer	



Seismic	Data	Analysis	Solware		

Seis	
RMS	
Amp.	

Seis	
Max	
Amp.	

Infrasound		
Amp.	

Seismic	
Spectrum	

POS	Sawur	
Semeru	
Volcano	



Summary:	ConstrucDon	of	Volcano	Monitoring	
Network	

•  All	instruments	were	installed	unDl	September	2015.	
•  Wifi	networks	were	newly	constructed	at	Galunggung,	
Kelud	and	Semeru	volcanoes.	

•  GNSS	were	newly	installed	at	POS	Guntur,	at	3	sites	of	
Galunggung,	BPPTK,	4	sites	of	Kelud,	and	4	sites	of	
Semeru.	

•  1Hz	seismometers	and	24bit	data	loggers	were	
installed	at	2	sites	of	Guntur,	2	sites	of	Galunggung,	1	
site	of	Merapi,	2	sites	of	Kelud,	and	3	sites	of	Semeru.	

•  Surface	mount	Dltmeters	were	newly	installed	at	1	site	
of	Guntur,	Galunggung,	Merapi,	Kelud	and	Semeru.	

	



Sawur観測所	

中継点	

Leker観測点	

Semeru山頂観測点	

Argosuko観測所	
GNSS
1Hz地震計

GNSS，傾斜計
1Hz，広帯域地震計

GNSS
1Hz地震計

GNSS
マイクロホン5.8GHz	Wi-Fi	connecDon	

TERIMA	KASIH	
End
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