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Background 

Indonesia is located between the collision of 3 major tectonic plates 
including Eurasia, Indo-Australia and Pacific plates. 

INDO-AUSTRALIA PLATE 

EURASIAN 
PLATE 

PASICIC 
PLATE 

 127 volcanoes (13 % of the 
World’s volcanoes) 

 67 volcanoes have erupted at 
least once since 1600 (Type-
A) and are continuously 
monitored by 74 volcano 
observatories 

Indonesia’s tectonic 
settings resulted in 
abundant natural resources 
including geological hazard, 
such as: 
1. Earthquakes & tsunamis 
2. Landslides 
3. Volcanic eruptions 
4. etc 



Major Geological Hazard in Indonesia 

Volcano Eruption 

Earthquake 

Tsunami 

Landslide 



Statistics of geological disasters’ victims in Indonesia 

Date Location M Victims 

2011/3/11 Tohoku, Japan 9.0 >20,000 

   2010/1/12 Haiti 7.0 222,570 

   2009/9/30 Padang, Indonesia 7.5 1,117 

   2008/5/12  Sichuan, China 7.9  87,587 

   2006/5/26  Yogjakarta, Indonesia 6.3  5,749 

   2005/10/8  Kashmir, Pakistan 7.6  86,000 

   2005/3/28 Nias, Indonesia 8.6  1,313 

   2004/12/26  Sumatra (Aceh), 
Indonesia 9.1  227,898 

   2003/12/26  Bam, Iran 6.6  31,000 

   2003/5/21  Algeria 6.8  2,266 

   2002/3/25  Afghanistan 6.1  1,000 

   2001/1/26  Bhuj, India 7.6  20,023 

List of earthquakes that have caused 
more than 1000 victims since year 2000 

Mortality 
caused by 
volcanic 
eruptions in 
Indonesia. 

Mortality 
caused by 
volcanic 
eruptions in 
world. 

Indonesia has been recognized as 
the world’s most victims caused 
by volcanic eruptions. 

Year Location Victims 

1883 
Sunda Strait (following 
Krakatau eruption) 36,000 

1933 
West Sumatera, 
Bengkulu, Lampung Unknown 

1938 Kai Island – Banda Unknown 

1967 Tinambung 58 

1968 
Tambu, Southeast of 
Sulawesi 200 

1977 Sumbawa 161 

1992 Flores 2,080 

1994 Banyuwangi 377 

1996 Toli-toli 9 

1996 Biak 166 

2000 Banggai 50 

2004 
2006 

Nanggroe Aceh 
Darussalam 
South of Java 

265,000 
550 

List of tsunami occurrence and 
victims in Indonesian history. 

Distribution of victims caused by natural hazards. Landslide manifests the 
third deadliest natural hazard in Indonesia (after flood and tornado). 



Hazardous areas in Indonesia are typically fertile land, have an abundant amount of water, and 
beautiful scenery. Consequently, people are attracted to live and conduct activities in hazardous areas.  
 

Challenges : Geological hazard areas are becoming more populated 



The Geological Agency (since 1850) 

Kelud Volcano 1919 

The Volcanological Survey was 
initiated in 1920 in response to the 
1919 eruptions of Kelud volcano in 
East Java. 



Task and Function of the Geological Agency 

Development 
Program in 

Geological Areas 
• Development of 

energy resources 

• Development of 
mineral resources 

• Groundwater 
management 

• Geological hazard 
mitigation 

• Environmental 
management/spatial 
planning 

• Data management 
and geological 
information 

Challenges and  
strategic issues 

(national and global) 

Geological 
Hazard 

Geological 
Resources 

Legal Basis 

Indonesian Constitution  
1945 

-- 
Mandate of Laws:  

Geothermal,  
Oil and Gas, Mining,  

Mineral and Coal,  
Water Resources,  
Spatial Planning,  

Hazard Mitigation,  
Environmental 

Management 
  

FUNCTION 
Research and services in geological areas 

GEOSAINS 

Environment 

VISION 
Protection and welfare of the community 



 UU RI n. 24 Year 2007 : ”Disaster Management” 

 UU RI n. 26 Year 2007 : ”Spatial Planning”  

 PP n. 21 Year 2008 : “Implementation of Disaster Management” 

 PERMEN ESDM n. 18 Year 2010 : “Organization and Administration 
of the Ministry of Energy and Mineral Resources” 

 PERMEN ESDM n. 15 Year 2011 : “Guidelines for Geological Hazard 
Mitigation including Volcanic Eruptions, Landslides, Earthquakes 
and Tsunamis” 

Regulations Concerning Geological Hazard Mitigation in Indonesia 



 UU RI (law of the Republic of Indonesia) no. 24 Year 2007 
concerning ”Disaster management” 

 UU RI (law of the Republic of Indonesia) no. 26 Year 2007 
concerning ”Spatial Planning”  

The existence of these two laws have changed the paradigm of disaster 
management which is more focused on pre-disaster efforts. 

Regulations Concerning Geological Hazard Mitigation in Indonesia 



Task and Function of Geological Agency concerning 
Hazard Mitigation based on the Regulation of the 
Minister of Energy and Mineral Resources  
No 18/2010 

 
- Conduct monitoring, research, thematic mapping, 

geological disaster risk analysis 
- Early warning of volcanic activities, landslide potential 

and technical recommendation in geological  hazard 
mitigation. 

Task 
Responsible for conducting research, investigation, 
engineering and services in the field of volcanology and 
geological hazard mitigation. 

Function 



Strategy Of Geological Hazard Mitigation in Indonesia 

Research & 
Monitoring 

Hazard 
Mapping 

Socialization, 
Contingency Plan 
& Education 

Quick 
Response 



International and National Cooperation (past 10 years) 

etc 





CHALLENGES 

Dense population and high rate of population growth, 
the risk due to geological hazard in Indonesia is very 
high. Our main challenges are : 
• Evaluate the effectiveness and develop the existing 

mitigation system. 
• Increase the capacity of people living around the 

hazardous areas to create a resilience society to 
destructive geological hazard. 

• Empower the participation of all elements of the 
society in disaster mitigation system. 
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