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Abbreviation 
 

Abbreviation English Indonesian 
ADB Asian Development Bank  

AIFDR Australia-Indonesia Facility for Disaster 
Reduction  

AusAID Australian Agency for International Development  

BAKORNAS PB National Coordinating Board for Disaster 
Management 

Badan Koordinasi Nasional Penanganan 
Bencana 

BAPPENAS National Development Planning Agency Badan Perencanaan Pembangunan Nasional 
BIG Geospatial Information Agency Badan Informasi Geospasial 

BMKG Agency for Meteorology, Climatology, and 
Geophysics Badan Meteorologi Klimatologi dan Geofisika 

BNPB National Disaster Management Authority Badan Nasional Penanggulangan Bencana 
BPBD Regional Disaster Management Agency Badan Penanggulangan Bencana Daerah 

BPPT Agency for Assessment and Application of 
Technology Badan Pengkajian dan Penerapan Teknologi 

BRG Indonesian Peatlands Restoration Body Badan Restorasi Gambut 
DIBI Data and Information of Disaster in Indonesia Data dan Informasi Bencana Indonesia 
DMI DMInnovation (Australian Government project)  
DMIS Disaster Management Information System  
DRR Disaster Risk Reduction  
ESDM/KEMEN ESDM Ministry of Energy and Mineral Resources Kementerian Energi dan Sumber Daya Mineral 
FEWS Flood Early Warning System  
GIS Geographic Information System  
InaTEWS Indonesia Tsunami Early Warning System  

InAWARE Indonesia All-hazards Warning and Risk 
Evaluation  

JCC Joint Coordinating Committee  
JICA Japan International Cooperation Agency  
KEMEN ATR Ministry of Agricultural and Spatial Planning Kementerian Agraria dan Tata Ruang 
KEMENAG Ministry of Religious Affairs Kementerian Agama 
KEMENDAGRI Ministry of Home Affairs Kementerian Dalam Negeri 

KEMENDES PDTT Ministry of Village, Development of 
Disadvantaged Regions, and Transmigration 

Kementerian Desa, Pembangunan Daerah 
Tertinggal dan Transmigrasi 

KEMENDIKDASBUD/
KEMENDIKBUD 

Ministry of Education and Culture Kementerian Pendidikan dan Kebudayaan 

KEMENKES Ministry of Health (Kementerian Kesehatan) 
KEMENKEU Ministry of Finance Kementerian Keuangan) 

KEMENRISTEKDIKTI Ministry of Research Technology and Higher 
Education 

Kementerian Riset Teknologi Dan Pendidikan 
Tinggi 

KEMENSOS Ministry of Social Affairs Kementerian Sosial 
KEMENTAN Ministry of Agriculture Kementerian Pertanian 
KKP Marine and Fisheries Ministry Kementerian Kelautan dan Perikanan 
KLHK Ministry of Environment and Forestry Kementerian Lingkungan Hidup dan Kehutanan 
KOMINFO Ministry of Communication and Informatics Kementerian Komunikasi dan Informatika 
LAPAN National Institute of Aeronautics and Space Lembaga Penerbangan dan Antariksa Nasional 
MEWS Meteorological Early Warning System  
EWS Early Warning System  
M/M Minutes of Meeting  
MoU Memorandum of Understanding  
NCICD National Capital Integrated Costal Development  
PDM Project Design Matrix  
POLRI Indonesian National Police (Kepolisian Negara Republik Indonesia) 

PUPR  Ministry of Public Works and Housing Kementerian Pekerjaan Umum dan Perumahan 
Rakyat 

PUSAIR Research Centre for Water Resources Pusat Penelitian dan Pengembangan Sumber 
Daya Air 

PVMBG Centre of Volcanology and Geological Hazard 
Mitigation 

Pusat Vulkanologi dan Mitigasi Bencana 
Geologi 

R/D Record of Discussion  
SOP Standard Operation Procedure  
TNI Indonesian National Armed Forces Tentara Nasional Indonesia 
UNDP United Nations Development Program  

USAID United States Agency for International 
Development  
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 Background, Purpose and Outline of the Survey 

 Background of the Survey 

Since the 1960s, JICA has continued its cooperation on disaster risk reduction (hereinafter referred to 
as "DRR") with the Republic of Indonesia (hereinafter referred to as "Indonesia"), a country with 
frequent disasters. In the establishment of the National Disaster Management Agency (BNPB), the 
central disaster management authority of Indonesia, JICA has provided support since its planning stage. 
JICA has also supported the Ministry of Public Works & National Housing (hereinafter "PUPR"), and 
Ministry of Meteorological Climatological, Geophysical Agency, (Hereinafter referred to as "BMKG"), 
in order to strengthen the capacity of their disaster-related organizations. In addition to strengthening 
the capacity of administrative authorities, it is necessary to build cooperation among relevant 
organizations and to mainstream DRR. 

"DRR" is described in the section of “Natural Resources, Living Environment and Disaster Management 
" in the sector of "Realization of Economic Independence by Mobilizing the Strategic Sector in the 
Domestic Economy". It is one of 9 national priority issues (NAWA CITA), among the National 
Medium-term Development Plan 2015-2019 (RPJMN). In National Disaster Management Plan (2015-
2019), roles of 37 ministries and agencies related with DRR are clarified in order to tackle 
mainstreaming of DRR, led by BNPB. The presidential election is scheduled in 2019 and it is expected 
that these plans will be revised when the new administration is launched. 

As an international framework, in March 2015, Sendai Framework for Disaster Risk Reduction was 
adopted at the 3rd United Nations World Conference on DRR. In September of that year, the Sustainable 
Development Goals (SDGs) were adopted, and DRR was recognized as an essential element in 
development. In the framework, the concrete goal setting was established. In order to achieve sustainable 
development, each country needs to make efforts in the DRR. JICA focuses on supporting the 
implementation of the Sendai Framework for disaster risk reduction reflecting SDGs and Japan's 
experiences and knowledge. It is required to develop even more strategic and effective support. 

 

 Purpose of the survey 

The purpose of this survey is organizing disaster prevention measures implemented by the Indonesian 
government, collecting the achievements of JICA's / other donors' disaster prevention cooperation to 
Indonesia, analyzing how they will reduce disaster damage economically / socially in Indonesia, and 
proposing the following 3 items indicating profitability of disaster risk analysis in local area; 1) 
Increasing the DRR investment including structural measures, 2) Improving the cooperation & 
coordination between line-ministries in both central and local government, 3) Improving / upgrading the 
Risk Index. Then, in order to spread these 3 items to the whole of Indonesia, the following should be 
conducted;  

・Making a recommendation for the next National Plan, National Medium Term Development Plan 
2020-2024 and National Disaster Management Plan 2020-2024 

・Making JICA’s Cooperation Policy for Disaster Risk Reduction in Indonesia 

・Preparing and cooperating to utilize and publish the result of this study through events and a seminars 
related to disaster risk reduction taken place by the Indonesian government or JICA. 

  
 Survey Overview 

The target area of the basic survey is the whole of Indonesia, but the target areas of the disaster risk 
analysis in rural areas are Aceh province (mainly Banda Aceh) and North Sulawesi province (mainly 
Manado). Disaster types to be investigated are as follows. 

 Flood (Including flood of external water, a flood of internal water, sediment-related disasters) 
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 Storm surge 
 Earthquake/tsunami 
 Volcanic eruption 
 Forest and peatland fire 

 
 Member of Study Team 

In this study, the members shown in Table 1-1 are in charge of each field. 

 

Table 1-1 Study Team Member and Survey Fields 
Name Potsition 

Takashi TOYODA Team Leader/Comprehensive Disaster Management Plan 

Junji YOKOKURA Deputy Team Leader/ Comprehensive Disaster Management Plan 

Takeshi WATANABE DRR Administration and Organization (1) 

Hajime WATANABE 
DRR Administration and Organization (2)/DRR Awareness/Risk 
Index(1) 

Hiromasa AOKI Meteorology, Early Warning 

Toru TAKAHASHI Flood, Water related Disaster/Volcano DRR 

Masanori KOBAYASHI Earthquake and Tsunami DRR/Risk Index(3) 

Ryohei KUDO Project Arrangement/DRR Awareness /Risk Index(2) 

Junichi FUKUSHIMA Project Arrangement/DRR Awareness /Risk Index(4) 

Naoto MIZUNO Project Arrangement/DRR Awareness /Risk Index(5) 

Teruo KURUMADA Earthquake and Tsunami（2）Architecture, Earthquake Resistance 

Hisayuki YAMAMOTO Earthquake and Tsunami（2）Architecture, Earthquake Resistance 2 

Toyohiro TKAGI (Predecessor) Earthquake and Tsunami（3）Civil Engineering Structures and Civil 
Engineering Earthquake Resistance 

Yoshihiko TAKEDA (Successor) Earthquake and Tsunami（3）Civil Engineering Structures and Civil 
Engineering Earthquake Resistance 

Toshihiko AIZAWA 
Earthquake and Tsunami（3）Civil Engineering Structures and Civil 
Engineering Earthquake Resistance 2 

Sadao ORISHIMO Earthquake and Tsunami（4）Coastal dike 

Masaaki GOSHIMA Earthquake and Tsunami（4）Coastal dike 2 

VU Thi Lan Huong Earthquake and Tsunami（4）Coastal dike 3 

Toyohiro TKAGI  Earthquake and Tsunami（5）Road, Bridge 

Yasuo IIJIMA Flood, Water related Disaster DRR(2) Liquefaction/Groundwater 

Masato TAKASAKI Flood, Water related Disaster DRR(2) Liquefaction/Groundwater 2 

Hisashi FURUICHI Flood, Water related Disaster DRR(2) Liquefaction/Groundwater 3 

Akiyoshi HIGUCHI Flood, Water related Disaster DRR(2) Liquefaction/Groundwater 4 

Akira NAKAMURA Flood, Water related Disaster DRR(3) Irrigation 

Hiroshi SHIMOOSAKO Flood, Water related Disaster DRR(3) Flood Control 

Kahori HIRANO Reconstruction plan 

Hiroyasu KUDO Reconstruction plan (2) 

Hisako KOBAYASHI Reconstruction plan (3) 

Shinji TAKEDA Geotechnical Survey 

 

 Work Process 

Table 1-2 mentions the work process in this study. 
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Table 1-2 Work Process 
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 Natural Disaster and Damage in Indonesia 

 Main Natural Disasters and Damage 

Indonesia is one of the most disaster-prone countries. Natural disasters such as earthquakes, floods, 
tsunamis and landslides occur frequently every year. According to the data obtained from the disaster 
list of EM-DAT from 1980 to 2017, the number of deaths due to the disaster was 190,000 and the number 
affected was 24.45 million. The disasters accounted for an economic loss of about 29.4 billion US 
dollars. About 170 thousand deaths / missing people occurred during the Indian Ocean Tsunami on 
December 26, 2004, which is one of the most serious disasters in human history. 

 

Figure 2-1 Occurrence Number of Disasters 
（1980~2017） 

 

 

Figure 2-2 Economic Loss by Disasters 
（1980~2017） 

 

 

Figure 2-3 Affected People Ratio  
(1980~2017) 

 

 

Figure 2-4 Death Toll Ratio 
      （1980~2017） 

 
On the website of ADRC (Asian Disaster Reduction Center), the following disasters are treated as 
representative disasters; Sumatra Offshore Earthquake and Indian Ocean tsunami in December 2004 
(165,708 dead), Sumatra Earthquake in March 2005 (905 deaths), and The Java Earthquake in May 2006 
(death toll 5,788 people). 

According to the data of EM-DAT1, 78 disaster events with more than 50 death tolls were confirmed 
within last 111 years between 1907 and 2017. Of these, there were seven large-scale disasters that killed 
more than 500 people since the 1980s, and six disasters due to earthquake and tsunami ; December 1992 
(2,500 deceased), March 2005 (915 people), March 2006 (915 deaths), May 2006 (5,778 deaths), July 
2006 (802 deaths), September 2009 (1,195 deaths), October 2010 (530 people dead). There was only 
one flood of the identical death toll scale (May 1981 (500 dead). 

The Infrastructure Development Institute produces a flood report for the floods of more than 50 people 
dead in principle. Since 2006 there have been 8 disasters in the report; 2006 January (154 dead), June 

                                                        
1 EM-DAT: CRED(The Centre for Research on the Epidemiology of Disasters)  
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2006 (219 dead), December 2006 (260 dead), January-February 2007 (more than 80 dead), December - 
January 2007,  March 2009 (101 dead), December 2014 (95 dead), June 2016 (64 dead). 

Among those floods, floods/ landslides caused by the torrential rain that occurred in June 2016 affected 
Central Java Province, North Sulawesi Province, and West Sumatera Province, with 64 death  3 
missing people, 26 injured people, 2,687 evacuees, 3,192 damaged houses and the total damage 
amounted up to 302.37 billion IDR (about 22.98 million US dollars = 2.32 billion yen) 2. 

A list of major disasters that occurred in Indonesia is shown in Table 2-1. There were no disasters which 
caused more than 50 death toll in Indonesia during 2017. 

 

Table 2-1 Main Disasters in Indonesia 

No. Year Month Deaths Disaster Type Location Source 
1 1981 5 500 Flood Mont Semeru 1) 
2 1992 12 2,500 Earthquake Sikka, East Flores, Ende 1) 
3 2004 12 165,708 Earthquake & 

Tsunami 
 2) 

4 2005 3 905 Earthquake  2) 
- 2005 3 915 Earthquake Simeule, Nias, Banyak Isl 1) 
5 2006 1 154 Earthquake & 

Landslide 
East Java Province（Jember, Banjarnegara） 3) 

6 2006 5 5,778 Earthquake  2) 
- 2006 5 5,778 Earthquake Yogyakarta, Central Java 1) 
7 2006 6 219 Flood & 

Landslide 
South Sumatra Province 3) 

8 2006 7 802 Earthquake & 
Tsunami 

Tasikmalaya, Ciamis, Suka 1) 

9 2006 12 260 Flood & 
Landslide 

Aceh Province, North Sumatra Province, Riau Province 3) 

10 2007 1~2 80 以上 Flood & 
Landslide 

80 districts including in Jakarta 3) 

11 2007 12~1 83 Flood & 
Landslide 

Central Java, East Java 3) 

12 2009 3 101 Flood South West Jakarta 3) 
13 2009 9 1,195 Earthquake Padang, Buki 1) 
14 2010 10 11,864 Earthquake & 

Tsunami 
Kepulauan Mentawi (Sumatra) 1) 

15 2014 12 95 Landslide Gembrunn Village in Central Java Province 3) 
16 2016 6 64 Flood & 

Landslide 
Central Java Province, North Sulawesi Province, West 
Sumatra Province 

3) 

17 2016 9 53 Flood Garut, Sumedang districts (Jawa Barat) 1) 

1) EM DAT (supported by USAID)2) ADRC Disaster Information3) A report by The Infrastructure Development Institute 

 
 

 Economic Loss of Natural Disaster 

According to the summary of EM-DAT, the number of economic damages caused by natural disasters 
is shown in Table 2-2 from 2000 to 2017. As for floods, disasters causing enormous economic damages 
occurs almost every year. With the floods in Jakarta caused by the heavy rain on January 16, 2013, major 
damage was caused. Although the frequency of occurrence is low, earthquake and tsunami caused  
enormous economic damages one it occurs. 

 

 

                                                        
2 2016.6.19 BNPB “24 Tewas dan 26 Orang Hilang Akibat Banjir dan Longsor di Jawa Tengah (24 Dead and 26 Missing 
Persons by Flood and landslide in Central Java)” 
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Table 2-2 Economic Loss of Natural Disaster in Indonesia (1,000US$) 

 
Source: EM DAT (supported by USAID) 

As for the amount of economic damage caused by individual disasters in the 2000s, the damage amount 
of public facilities and individual facilities are published as shown in Table 2-3. After all, the economic 
damage of the 2004 Sumatra Offshore Earthquake and Indian Ocean Tsunami is prominent, totaling 41 
IDR trillion. The economic damage caused by the earthquake is also enormous. Especially in the 
earthquake that occurred in Yogyakarta and Central Java Province in May 2006, the total economic 
damage amounted to 29 IDR trillion. Regarding floods, damages caused a loss of 5 IDR trillion in the 
flood that occurred in Jakarta in 2007. The characteristic of economic damage in Indonesia is that the 
damage to the private sector is greater than the damage to public facilities. 

 

Table 2-3 Main Natural Disasters and Economic Loss3 

 
Source: EM DAT (supported by USAID) 

 
 Recent Major Natural Disasters 

Major disasters that occurred in recent years are listed in Table 2-1. Among them, the earthquake in 
Lombok Island in August 2018, the earthquake and tsunami disaster in Central Sulawesi in September 
2018 and the volcanic disaster in Banten Province in December 2018 are summarized as follows.  
 

                                                        
3 Dr. Suprayoga Hadi (2011), Indonesia’s Experiences in DRR Investment Accounting in National Budget 

Year Earthquake Tsunami Flood Flash Flood Landslide Drought Volcano
Extreme
weather

Forest Fire

2000 73,000 34,000 79,000 54,600
2001 10,000 10,000
2002 351,600
2003 3,961 1,000
2004 68,000 4,451,600 60,000 3,500
2005 5,000
2006 3,100,000 55,000 27,100 80,200 37,943 14,000
2007 700,000 971,000
2008 1,733
2009 2,381,430
2010 78,000
2011 5,850
2012 1,000
2013 130,000 3,006,000
2014 928,000 186,000
2015 235,000 1,000,000
2016 100,000 108,000 25,000
2017 19,000 2,000 13,000

Total 6,558,280 4,506,600 5,741,433 249,200 153,004 1,000 186,000 1,000 1,014,000

 
Public Private Total

1  Earthquake & Tsunami Aceh & Nias Dec 2004 9,208 32,192 41,400

2
 Earthquake DI Yogyakarta & Central
Java Province

May 2006 2,763 26,386 29,149

3  Earthquake West Sumatera March 2007 939 1,512 2,451
4  Flood Jakarta Feb 2007 649 4,535 5,184
5  Earthquake Bengkulu & West Sumatera Sept 2007 939 943 1,882
6  Earthquake West Sumatera Sept 2009 2,397 18,470 20,867
7  Earthquake & Tsunami Mentawai Island Oct 2010 128 220 348

8
 Mount Merapi Eruption DI Yogyakarta
& Central Java Province

Oct 2010 963 2,665 3,628

TOTAL DALA (in Billion IDR) 17,986 86,923 104,909
 TOTAL DALA (in million USD) 2,067 9,991 12,059

No Disaster Date of event
DALA (in billion IDR)
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Figure 2-5 Recent Major Natural Disasters 
 

 Lombok Earthquake (2018) 

Lombok Island (West Nusa Tenggara Province), one of the famous tourist destinations in Indonesia, 
was hit by series of earthquakes in July-August 2018 causing 436 fatalities, 352,793 displaced person 
and estimated direct economic loss of IDR 5 trillion.  

On August 5, 2018, an M 7.0 earthquake occurred at 18.46 hrs (UTC+7), with epicenter at a 10 km in 
depth and located at 8°22'12.0" S & 116°28'48.00" E (inland). This earthquake was felt in Lombok, Bali 
and Sumbawa Islands. A tsunami warning was issued but canceled 2 hours later after only a minor 
tsunami (10-13 cm) was observed by BMKG. This earthquake occurred after a strong M 6.4 earthquake, 
with almost the same epicenter that hit the same area one week before (July 29) and followed by a series 
of aftershocks.  

Soon after the earthquake, central government led by BNPB, PUPR and other related ministries, join 
their forces to conduct the emergency response activities at the sites. In fact, many of their staffs were  
on the sites for responding to the previous earthquake that occured a week before, when this main 
earthquake struck. Although this is not an official national scale disaster, central government committed 
to support and to arrange necessary supply for the victims. During the emergency stage, no foreign 
assistance was requested nor accepted, so only the government, domistic NGOs and volunteers actively 
participated. Governor of West Nusa Tenggara Province announced the emergency response phase was 
to be held until August 25, 2018.  
 

 
 

Figure 2-6 Impact Map by BNPB (August 10th, 2018). 
 

One day after, BNPB update the data and release the following information:  

 

Central Sulawesi 

Palu Jakarta 
Lombok 

Banten 
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Figure 2-7 Impact map by BNPB (August 11, 2018) 
 

With Magnitude 7 and depth of 15 km, the shaking intensity was declared by BNPB as MMI VII-VIII 
in Mataram City and the District of North Lombok. Main damaged areas were North and West Lombok 
District. The strong and shallow earthquakes create huge damage to people houses, which are commonly 
very poorly constructed. In the past, these areas had already experienced (less serious) earthquakes in 
2013 and 2004. 

These incidents show the importance of structural mitigation for earthquake, especially for public 
facilities that attract many visitors who could be the potential victims, also need to function during 
emergency phases. Hospitals, schools, government buildings, the office of disaster-related institutions, 
etc. needs to be earthquake resistant to avoid many victims and to make sure that these facilities can be 
utilized to support the emergency response operation as well. 

 

Figure 2-8 Collapsed Mosque soon after 
praying time 

Figure 2-9 Figure 4: Collapsed Mosque in 
North Lombok (2) 
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Figure 2-10 Damaged Public Hospital 
(RSUD) Tanjung, North Lombok District (no 
more function) 

Figure 2-11 Evacuated patients in RSUD 
Tanjung on August 5, 2018 

Figure 2-12 Partially damaged Office of 
BPBD North Lombok District 

Figure 2-13 Partially damage of building in 
Mataram University 

  

Figure 2-14 Collapsed house due to poor 
construction methods (1) 

Figure 2-15 2-15 Collapsed house due to poor 
construction methods (2) 
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