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TECTONIC SETTING OF INDONESIA

The unique interaction by 3 plates (Eurasia, Indo-Australia & Pacific plate) which 
called “triple junction”. 
To form of subduction zone and active fault as source of earthquake and potential 
cause earthquake and tsunami disaster.
To form 129 active volcanoes and potential cause volcanic eruption disaster. 
To form steeply topography and covered by young volcanic deposits and potential 
cause landslide disaster.  



Indonesia Earthquake Hazard Map

(CVGHM, 2006)



Indonesia Tsunami Hazard Map

(CVGHM, 2006)



INDONESIA LANDSLIDE SUCCEPTIBILITY MAP



OBJECTIVE OF GEOLOGICAL 
HAZARD MITIGATION 

To reduce lives and properties loss by geological disaster (volcanic eruption,
earthquake, tsunami and landslide disaster).
To give technical recommendation for Local Government which hit by 
geological disaster.
To help of Local Government in geological hazard mitigation efforts. 

AUTHORITY OF MINISTRY OF ENERGY AND MINERAL RESOURCES 
(MEMR) ON GEOLOGICAL HAZARD MITIGATION

MEMR of Republic Indonesia is the only government institution which has 
authority on geological hazard mitigation.
The policy on geological hazard mitigation is conducted by Geological Agency.
CVGHM under Geological Agency is an executor institution to carried out 
geological hazard mitigation.  



Main Task & Function of CVGHM

• To conduct research, investigate and service of volcanology and 
geological hazard mitigation (Volcanic eruption, earthquake, 
tsunami, landslide).

• To give early warning for  volcanic activities and landslide. 
• To disseminate concerning geological hazard knowledge to Local 

Government and communities who live in the geological  hazard 
zone.

• To Produce map of geological hazard for spatial planning & 
education.

• To give technical recommendation to the Local Government.
• To evaluate research, investigate  and service of volcanology and 

geological hazard mitigation.



STEP OF GEOLOGICAL
HAZARD MITIGATION

EFFORTS
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Research
Research on Volcanology :
Research on seismic, deformation, 
geochemistry, geology and geophysics to 
determine model of volcanic eruption to 
support early warning system. 

Research on Earthquake :
Research of active fault, microzonation
and after destructive earthquake

Research on Tsunami :
Research of 
tsunamigenic, coastal characterization and 
after tsunami event

(

Research on Landslide :
Research of slope stability, landlide potential 
and after landslide event



Mapping
The objective of mapping is 
producing of geological hazard map:

1. Volcanic Hazard Map
2. Earthquake Hazard Map
3. Tsunami Hazard Map
4. Landslide Susceptibility Map

(West Java 
landslide 
susceptibility map)

(West Sumatera earthquake 
hazard map)

(Semeru volcanic hazard map)(Sukabumi tsunami 
hazard map)
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Socialization is focused on communities who live in the geological hazard zone
and the objective is to enhance awareness and knowledge for communities in the
Geological hazard zone. 



Monitoring
1. Volcano Monitoring 

Objective to observe, record, and analyze the active volcano using 
seismic, geochemistry, deformation, geophysics methods

2. Active Fault  Monitoring
Objective to know direction and  
displacement rate of active fault 
using by GPS.

3. Landslide Monitoring 
Objective to know landslide     
activity based  on direction and 
rate of landslide velocity by GPS.  



EARLY WARNING SYSTEM: STEP OF VOLCANIC ACTIVITY
AND COMMUNITY RESPOND BASED ON VOLCANIC HAZARD MAP Level IV

Level I

Level II

Level III

No Indication

Increassing activity of 
Volcanoes

Indiication to the 
eruption

No activity in the treath/
danger area

on Hazard Vulnerable Region II, III

Evacuation/ Refugee
On Hazard Vulnerable

Region II, III

Volcanic Hazard Map

Prediction of increasing 
activity to eruption of 
volcanoes

Limited Activity on
Hazard Vulnerable Region II, III



Various problems appeared during volcano crisisVarious problems appeared during volcano crisis

Awas

ALERT LAVEL IV

SITUATION : 
Critical !!!
People must be 
evacuated

-Some people reject to be evacuated
-Refugees feel frustration because living too long in the 
camp 
-Local government have a limited budget

Siaga

ALERT LEVEL III

SITUATION : 
Critical !!
Recommendation 
: not necessary 
yet to evacuate

-Local gov. want the people to be evacuated soon
- Local gov asked to scientist :

1. What’s the day the volcano will erupt?
2.  Can you guarantee our people will be safe if I will not 

evacuate them soon ? 

Waspada

ALERT LEVEL II

SITUATION : Not 
critical

- People and local government give low attention to 
eruption threat

Normal

ALERT LEVEL I

SITUATION : 
Normal/minimum 
risk

- Sand mining on the most dangerous area (elev. > 1000 
M msl)  : causing to the environmental damage and tend 
to enlarge the high risk area



Hazard Zone III

Hazard Zone II

Hazard Zone I

Hazard zone III; potentially affected by pf’s, rock falls, ejected 
rock fragments

area : 98.000 Km2
inhabitants: 10.700 

Due to its high vulnerability and/or high risk so it is not 
permitted for permanent settlements

Hazard zone II; potentially affected by pf’s ( > 3 VEI), lava 
flows, ejected material as ash falls, volcanic bombs

area : 86.000 Km2
inhabitants : 52.800 

Hazard zone I; potentially affected by lahar, ash falls
area : 11.200Km2
inhabitants : 15.700



Quick Response Team (QRT)

When the volcano erupts, earthquake, tsunami and 
landslide occur, CVHGM deploys the QRT.

The task of QRT is :
1. To evaluate the state of volcano activity during the 

crisis. The result of the evaluation will be disseminated 
to the people and Local Government.

2. To give technical recommendation on mitigation effort 
of earthquake, tsunami and landslide to the people and 
Local Government. 



Very Low

Low

Anticipation of Community and Local Government
On Earthquake Vulnerable Area Historical earthquake 

occured
MMI > VIII

Building Code For
Infrastructure
and settlement 

Potential occurs of earthquake
Building code for infrastructure

and settlement

Earthquake intensity Map

Historical earthquake 
occured

MMI  VI - VII

Historical earthquake 
occured

MMI IV - V

Historical earthquake 
occured 

MMI < IV

Medium

Building code for
infrastructure

and settlement 

Building code for
infrastructure

and settlement 

High



Low

Run-up > 5 m

Limited area for settlement & 
With evacuation route and 

location

Restricted for settlement.
Greenbelt zone

Run-up 1 – 5 m

Run-up 0 – 1 m

Infrastructure and settlement with
Evacuation route and location 

Medium

Anticipation of Community and Local Government
On Tsunami Vulnerable Area

High

TSUNAMI HAZARD MAP



High

Very Low

Low

Landslide very rare
occured

Landslide occurred when 
the slope is not stable

•Landslide frequently 
occurred during rainy 
season.

•Previous landslide 
becomes active.  

Not (aware)
living on the river bank

Not cutting of steep slope, 
alert when the high rainfall comes,

Not (aware) living on the steep slope

Danger area,
not built residences area 

and vital buildings. 

LANDSLIDE SUSCEPTIBILITY MAP 

Landslide potentially 
occurred when the rainfall is 
high & the slope is not stable. 

Moderate

Landslide is very rare
occurred

Alert level 



List of victims causing by geological disaster 2006 - 2008

Year Volcanic Destructive Tsunami Landslide
Eruption Earthquake

2006 occurrence 3 12 1 44
evacuation ten thousands
victim 2 5708 550 292
Injured thousands thousands 117

2007 occurrence 7 8 113
evacuation 15074
victim 106 309
Injured 990 487

2008 occurrence 4
evacuation 600
victim
Injured

(CVGHM, 2008)



CONCLUSION
1. Step of mitigation efforts carried out by CVGHM consist 

of research, geological hazard mapping, socialization, 
monitoring, early warning system and quick response 
team. Goal of mitigation efforts is to reduce loss of lives 
and properties.

2. Research is important to support mitigation system, but 
the more important is to minimize the number of victim. 

3. In order to enhance the mitigation system CVGHM has 
collaboration with foreign countries, such as : Japan, 
USA, Italy, France, Australia, Belgium, Holland and 
Germany.

4. There are still many obstacles found on mitigation 
efforts in Indonesia, because many settlement and  
human activities located in highly geological hazard 
zone. For example in case of volcanic hazard mitigation, 
CVGHM can minimize the number of victim but can not 
reduce the number of refugees.  
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