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Indonesian archipelago is tectonically involved by three existing plate tectonics consisting of Eurasian Continental Plate, India-Australian Oceanic Plate, and Pacific Oceanic Plate respectively where collision one to each other happens. Consequently, Indonesia is prone of geological hazard. Four main geological hazard occur in Indonesia are volcanic eruption, earthquake, tsunami, and landslide. Indonesian area has 5.2 million square kilometers wide consisting of 17,500 numbers of islands with 210 million population on them. According to the Volcanic Hazard Map, Landslide Hazard Map, Seismic Hazard Zonation Map, and Tsunami Hazard Zonation Map in Indonesia, about 20 % of the Indonesian population live on the dangerous areas.

Therefore, some activities in Indonesia are important to be done for reducing the impact of natural or man-make disaster such as number of people killed and loss material caused by geological disaster so-called Geological Hazard Mitigation. Some technical activities to support the geological hazard mitigation by using continued geological hazard monitoring so-called Geological Hazard Early Warning System as part of the mitigation is also important. 

In Volcanic Hazard Mitigation, Indonesia applies some activities consisting of Volcanic mapping, Building Volcano Post Observatory (including equipment), Volcanic monitoring, Building Volcanic Hazard Regulation, Creating Early Warning System, and Communication flow.  For Volcanic Hazard Early Warning System, Indonesia applies some techniques consisting of a combination between the decided level of volcanic activity on the basis of the continued volcanic monitoring information and the Volcanic Hazard Zonation Map , Giving a socialization to people who live surrounding the active volcanoes , installing Gas Detector in the field , installing a Rain-Gage by mean telemetry system for controlling lahar , Giving information to the people by using Siren, Load speaker, or hitting an equipment so-called “Kentongan”. 

Volcanic Hazard Mitigation in Indonesia is the best geological hazard mitigation compare to the other geological hazards mitigation such as Land-slide, Earthquake and Tsunami Hazards Mitigation. One of the best examples for Applied Volcanic Hazard Early Warning System in Indonesia is the 2001 Merapi activity.

Merapi volcano has five Post Observatory built on the flanks of the volcano.  All information dealing with Merapi activity taken by these Observatories and equipment installed in the field are sent to the office of the Volcanological Technology Research Center, Directorate of Volcanology and Geological Hazard Mitigation at Yogyakarta. The most continued volcanic monitoring applied for Early Warning System at Merapi is seimic data (added by visual monitoring), followed by some other geophysics and geochemistry methods.

Starting August 2000, an increasing of activity at Merapi was found on the basis of seismic (volcanic earthquake) and deformation (GPS) data. This condition guided us to increase the level of activity of Merapi at that time from level I to level II.

In January 10, 2001 pyroclastic flow and lava avalanche events were significantly increased in number. This guideded us to increase the level of activity again from level II to level III.

In February 10, 2001 the pyroclastic flow earthquakes were significantly increased in number. In addition, multi-phase quakes and lava avalanche quakes were also increased. An important thing was the maximum achievement distance of pyroclastic flow was increased significantly. By this reason the level of Merapi activity was also increased from  level III to level IV. When the statement of level IV was issued by the Directorate of Volcanology and Geological Hazard Mitigation (DVGHM), the local government informed the people around Merapi that all people who live at some critical areas according to the Volcanic Hazard Map of Merapi should evacuate with the guide referring to the Merapi Volcanic Hazard Map. 50 of them assembled at the provided place for evacuees at that time. This evacuation was managed by the local government.

In February 25, 2001 the number of lava avalanche quake, multi-phase quake and pyroclastic flow quake events were relatively decreased, therefore the level of activity was decreased from level IV to level III. In March 7, 2001 the same seismic data was deceased again significantly, therefore the level of volcanic activity was decreased from level III to the level II. No people was killed during the Merapi eruption of 2001.

During the Merapi crisis, the information of daily condition of Merapi volcano was reported to the local government every day through radio communication, and socialization through the people were also carried out periodically.  Every changing of activity level at Merapi crisis was reported to the local government. Monthly report about Merapi activity done by a competent government institution is sent to the local government around the volcano during normal active condition.

Some addition methods for early warning system at Merapi such as installing siren that can be used in emergency situation for example to give some emergency information to the people by the local government after obtaining technical recommendation from the competent institution. A rain-gage using telemetry system was also installed at the up stream of Sat River on the West flank of Merapi for monitoring lahar flows where it can be detected from the office at Yogyakarta.  By this information, DVGHM can give a warning to the local government when it is needed.

This method for Volcanic Early Warning System is also applied at all active volcanoes in Indonesia. 

(*)    Presented at the Second International Conference on Early Warning , 16-18 October 2003.
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