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INDONESIA - RING OF FIRE 
Most	of	the	big	ci:es	in	the	territory	of	Indonesia	

is	in	a	high	seismic	zone,	volcanoes	
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Palu-Donggala EQ/Tsunami 
Structural	map	and	earthquake	
distribu:on	(CMT	catalog	and	BMKG	
2018,	GEBCO	Mul:beam)	
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24,65%	(3.810)		
Geology	disaster	

floods,	extreme	waves,	
land	and	forest	fires,	
droughts	and	extreme	
weather.	

earthquakes,	
tsunamis,	volcanic	
erup4ons,	and	
landslides	

15.458	
Disaster	Period	
2005	–	2015	

Vic4ms	and	
Economic	
Losses	75,35%	(11.648)		

Hidrometeorology	disaster	

NATURAL	DISASTER	IN	INDONESIA	
2005	-	2015	 GEOLOGICAL	DISASTER	

IN	INDONESIA	
	
It	is	at	the	mee:ng	of	
con:nental	plates	and	
oceanic	plates	(mega	
thrust)	
	
Some	earthquakes	in	
the	back	arc	are	also	a	
threat	that	now	
appears	
	
Major	ci:es	are	partly	
in	an	earthquake-prone	
environment	such	as	in	
the	Palu-Koro	fault	



Sumber:	BNPB,	2018	



BPPT Initiatives for ICT Research and Development  
In Disaster Mitigation and Environmental Protection 



ICT in Disaster Lifecycle 

Source: Laboratory for Remote Sensing and Geoinformatics, Tohoku University 



The Indonesian President, Joko Widodo, has 
even officially launched the "Making Indonesia 
4.0”, a road map with comprehensive approach 
to national strategies entering the era of the 4th 
industrial revolution. The President expects all 
parties to actively support the government's 
efforts in facing this era of 4th industrial 
revolution, including those involved in the 
development of science and technology, 
research and education 



•  BPPT in carrying out its functions 
and roles for national development 
is expected to produce innovation 
and implementation of technology 
to answer the needs of industry 
and society and answer the 
nation's problems.  

•  BPPT is expected to be a leader in 
developing technology-based 
industries and leading the 
industrial revolution 4.0 and the 
development of digital economy in 
Indonesia.  

•  BPPT should realize the ideals of 
Indonesia to become a developed 
country based on industry and 
technology 



TPSA (Deputy For Natural Resources Development Technology) 
as a strategic part of BPPT has an important role in mastering 
technology for natural resource management, environmental 
protection and disaster risk reduction in an innovative and 
sustainable manner; 
 
One important TPSA’s task to be answered in the development of 
industry4.0 and the digital economy in Indonesia, is how to 
realize the industry concept 4.0 in the context of developing 
natural resource management technology, environmental 
protection and disaster risk reduction. 

NATURAL RESOURCES DEVELOPMENT TECHNOLOGY 
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Some Innovation and 
Technology  

Development made  
by TPSA : IoT, 

Instrumentation,  
 Monitoring, etc. 

Proof that TPSA has a  
strong commitment in 
utilizing information 
and communication 

technology 

R&D  IN INFORMATION AND INSTRUMENTATION TECHNOLOGY  



GeoSpatial ICT Experience : KSA 
ESTIMATION AND FORECASTING OF NATIONAL RICE HARVEST AREAS 

WITH THE AREA SAMPLE FRAMEWORK (KSA) 



§  Integration of real-time sensor networks, satellite imagery, 

near-real time data management tools, simulation tools, and 

connectivity to other System Environment (Interoperability). 

§  Scalable Data‐Driven Monitoring, Dynamic Prediction and 

Resilience Cyberinfrastructure 

§  Real-time remote data Modeling, data assimilation and 

dynamic behavior prediction 

FUTURE ICT DEVELOPMENT 



Information viewpoint 
à Data collection: 
§  Small Satellites 
§  Drones (UAVs) 
§  Direct Broadcast / Direct 

Readout 
§  Mobile devices 
§  “Internet of Things” 
§  Crowdsourcing 

Computation viewpoint 
à Data processing & 
Analytics: 
§  Cloud Computing 
§  Big Data analytics 
§  Semantic services 
§  Machine Learning 
§  Model as a Services 
§  Interoperability services 

CURRENT AND FUTURE ARCHITECTURE 
VIEWPOINTS 

exploring further benefits from data and information 



CYBER 
PHYSICAL 
SYSTEMS 

BIG DATA CLOUD SERVER – 
BJIK-BPPT 

HIGH PERFORMANCE 
COMPUTING 
FACILITIES 

§  Weather Modeling & 
Prediction 

§  Pollution Index Modeling 
§  Early Warning System 
§  Risk Based Forecasting 
§  Geohazard Modeling  
§  Hydrometeorological 

Modeling 
§  Guidance Based On 

Observation  

CYBER SYSTEM ENVIRONMENT 

Development Plan for Industry 4.0 
Implementation in  

Earth Observation System   
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BUMI 4.0 FOR EARTH MONITORING & OBSERVATION SYSTEM 

BUMI 4.0 is is an adaptation of the Industrial Concept 4.0 
specifically for Earth Technology, which is an interconnection of 
several current trends in ICT technology.  

The most important component is the approach using “Cyber 
Physical System” for Natural Resource Management 



Indonesia’s Earth Bigdata 
Nusantara	Earth	Observa4on	Network	(NEOnet)		
Global	Earth	Observa4on	System	of	Systems	(GEOSS)	
GEOSS	is	a	set	of	coordinated,	independent	Earth	observa4on,	informa4on	and	processing	systems	
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Source:	Joint	Task	Force	SMART	Cable	

SMART	=The	JTF	SMART	Subsea	Cable	Ini:a:ve	Science	Monitoring	And	Reliable	Telecommunica:ons		
Climate	Monitoring	and	Disaster	Mi:ga:on		
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