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ABSTRACT : This study aims to determine the disaster management system in Indonesia and focuses on the 

outcomes and impacts given to the community. There are three steps used in looking at the disaster management 

system in Indonesia, including: 1). look at natural disasters (earthquakes and tsunamis) that occurred in Indonesia 

in a span of 20 years (2001 – 2021); 2). look at the disaster management system in Indonesia using 3 out of 4 

disaster management cycles (mitigation, preparedness and response); 3). see the outcome and impact of disaster 

management regulations using a performance information framework. The method used in this research is library 

research. The results found in this study are that the disaster management system in Indonesia has not been 

running well in terms of outcomes and impact on the community. Within a span of 12 years (2009 – 2021) after 

the disaster management regulation was made, it has not been able to minimize the loss of life and financial 

losses experienced by the community. The inputs, processes and outputs of regulations and disaster management 

systems are in accordance with what has been conceptualized. But, the implementation process as well as the lack 

of disaster management regulations are the things that cause the outcomes and impacts cannot be realized and 

cannot protect the community from the threat of earthquakes and tsunamis.  
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1. INTRODUCTION 

 

This study aims to determine the disaster 

management system in Indonesia. The first step is to 

look at the natural disasters (earthquakes and 

tsunamis) that have occurred in Indonesia over a 

period of 20 years (2001 – 2021). The second step is 

to look at the disaster management system in 

Indonesia using the disaster management cycle, but 

the disaster management cycle that is used is only 

mitigation, preparedness and emergency response. 

The third or final step is to look at the performance of 

disaster management regulations using a performance 

information framework (input, process, output, 

outcome and impact), but only looks at the outcome 

and impact process resulting from the disaster 

management regulation. 

Disaster is a natural event or event that has a 

major impact on mankind and the disaster is in the 

form of floods, earthquakes, volcanic eruptions, 

landslides and tsunamis [1]. Furthermore, it is 

explained that a disaster is a dangerous event that 

seriously disrupts the function of a community or 

society and causes losses in the form of human, 

material, economic and environmental which exceeds 

the ability of the community or society to overcome it 

using the community's own resources [2]. As for 

several natural disasters with a fairly severe / 

destructive level of damage including an earthquake 

centred in the Indian Ocean with a magnitude of 9.2 

on the Richter Scale (SR) which resulted in the Aceh 

tsunami 2004 [3], the earthquake that occurred in 

Chile 2010 with 8.8 magnitude [4], an earthquake 

that occurred in Japan 2011 with a magnitude of 9.0 

SR [5], an earthquake that occurred in New Zealand 

in 2016 with a magnitude of 7.8 SR [6] and an 

earthquake that occurred in Indonesia in 2018 with a 

strength of 7.2 SR [7].  

To anticipate the occurrence of disasters, several 

countries seek to minimize disasters that will occur in 

the future with disaster management / disaster 

management strategies. Disaster management itself 

can be interpreted as an organization, resource 

management and responsibility for handling all 

aspects of humanitarian emergencies, especially 

preparedness, response and recovery to reduce the 

impact of disasters [8]. Furthermore, it is explained 

that disaster management includes all activities, 
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programs and actions that can be taken before, during 

and after a disaster which aims to avoid disasters, 

reduce the impacts that will be caused, and recover 

from losses suffered due to disasters [9]. According 

to Alexander (2002), Coppola (2007), King (2007), 

Moe & Pathranarakul (2006), and Quarantelli (2007), 

there are several important activities in the disaster 

management cycle, mitigation, preparedness, 

response and recovery [10]. 

• Mitigation : Efforts or an action taken to reduce 

the impact of natural disasters and disasters 

caused by humans [11] 

• Preparedness : An action taken to minimize the 

adverse effects of a disaster through effective 

prevention, rehabilitation and recovery [12] 

• Response : Response to a disaster requires 

various types of information, equipment and 

disaster management skills [13]. 

• Recovery : Recovery is divided into two parts, 1). 

Short term recovery; 2). Long term recovery [14] 

Disaster management in several countries uses 

different methods, for example in Mexico using an 

early warning tool called SASMEX / Seismic Alert 

System of Mexico [15], Chile which makes a civil 

society protection system [16]. Japan can provide 

detailed disaster-related information to the public 

only 7 days after the disaster occurs [17].  

In the South American region, Chile is a country 

with excellent disaster management management, 

where Chile has a first response agency in the event 

of a disaster and each first response agency has 

expert staff with knowledge and experience of 

different risk scenarios for each institution such as 

police and squads. other rescuers [18]. Meanwhile in 

East Asia, Japan is the country with the best disaster 

management and has the first position as the country 

with the best disaster management system in the 

world, which in just 5 minutes when a disaster occurs 

is able to provide information to the public through 

the Japan Meteorological Agency (JMA) so that it 

can be as soon as possible carry out the evacuation 

process to a safe place [19]. 

 

2. METHODS 

 

The method used in this research is library 

research. Library research is a form of structured 

investigation with certain methods, rules and 

techniques [20]. The library research itself is used to 

obtain theoretical data by seeking written and 

systematic information from several experts which 

can broaden the horizons of thinking [21]. In this 

study, library research was used to obtain the 

necessary data, such data include data on natural 

disasters that occurred in Indonesia and data related 

to the disaster management system in Indonesia. 

 

2.1.  Natural Disaster in Indonesia 

In the introduction has been explained that in 

several countries there have been destructive natural 

disasters. Referring to the research focus, namely 

Indonesia, this section will present natural disasters 

that have occurred in Indonesia in the last 20 years 

(2001 – 2021). It should be emphasized that the only 

natural disasters that will be the focus of research are 

earthquakes and tsunamis. In addition, the disaster 

seen must meet one of two criteria, including: 1). 

Earthquake with a strength above 7.0 SR, and; 2). 

Has a considerable impact on society. 

 

2.2.  Disaster Management System in Indonesia 

Disaster management systems differ in each 

country. For this reason, this research will investigate 

the disaster management system in Indonesia. It 

should be emphasized that this research does not look 

at the entire disaster management cycle, but only 

looks at the mitigation, preparedness and response 

stages. 

 

2.3.  Performance of Disaster Management 

Regulations 

Performance in disaster management policies 

needs to be known to see if the policy can run as 

expected. What is seen from the performance of a 

regulation is the results and impacts resulting from 

the implementation of the regulation itself.  There is 

a part that looks before the outcome and impact of a 

regulation, which is contained in a system. The 

system is a set of interconnected components, with 

clear boundaries, that work together to achieve the 

same set of objectives by accepting input and 

producing an output in a measurable transformation 

process [22]. The system itself is divided into three 

parts, among others: 1). Inputs; 2). Process, and; 3). 

Outputs [23]. In viewing the performance of the 

policy as described above, you can use the 

performance information chart (figure 1) [24]. 

However, it should be emphasized that what will be 

seen is only the outcome and impact of the disaster 

management regulations on the community. 
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Picture 1. Log Frame (Input, Process, Output, Outcome and Impact) 

 

3. RESULTS AND DISCUSSION 

 

3.1. Natural Disaster in Indonesia 

Throughout the history of human life there have 

been countless natural disasters, ranging from 

earthquakes, tsunamis, flash floods, landslides, 

storms and others. In Indonesia, this often happens. 

Indonesia is an archipelagic country located off the 

coast of mainland Southeast Asia in the Indian and 

Pacific Oceans, and is one of the countries in the ring 

of fire region [25-26]. In a span of 20 years (2001 – 

2021), there have been natural disasters that have 

resulted in many casualties. The further explanation 

can be seen in the following table : 

 

Table 1. Natural Disasters that Happened in Indonesia for 20 Years (2001 – 2021) 

Year 

Time and Location 

of Disaster 

Occurrence 

Explanation 

2004 
Aceh 

(December 26, 2004) 

The earthquake which was centred at 250 KM southwest in northern 

Sumatra with a magnitude of 9.3 SR became one of the largest earthquakes 

recorded in history and caused a tsunami along the north and west coasts of 

Sumatra [27]. The Indonesian government estimates that 129.775 people 

died, 38.786 people have not been found and around 504.518 were 

displaced due to the tsunami that occurred in Aceh [28]. 

2005 
Nias – Simeulue 

(March 28, 2005) 

The 8.6 magnitude earthquake caused by the partial rupture of the Sunda 

megathrust off the northern coast of Sumatra [29], killed more than 1.300 

people [30]. 

2006 
Bantul 

(May 27, 2006) 

The earthquake that occurred in Yogyakarta or more precisely centred in 

Bantul Regency with a magnitude of 6.3 on the Richter Scale caused more 

than 1.1 million people to be affected by the earthquake [31-33]. The death 

toll from the earthquake was 37.927 people who were seriously injured and 

5.716 people died [34]. 

2007 
Bengkulu 

(September 12, 2007) 

The earthquake that occurred in Bengkulu with a magnitude of 8.5 on the 

Richter Scale [35] generated a tsunami with a wave height of 50 KM to the 

northwest of Bengkulu [36]. 

2009 
Padang 

(September 30, 2009) 

The earthquake that occurred in Padang with a magnitude of 7.6 on the 

Richter Scale resulted in the destruction of dozens of buildings, 1.688 

people suffered minor injuries, 1.214 people suffered serious injuries and 

1.117 people died [37-38]. 
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2010 
Mentawai 

(October 25, 2010) 

The 7.8 SR earthquake that occurred in Mentawai was at a depth of less 

than 6 KM and caused a tsunami as high as 5 to 9 meters with a total loss 

of 509 people [39-40]. 

2012 
Sumatera 

(April 11, 2012) 

The earthquake centred off the coast of Sumatra was the largest of the 

large intraplate earthquakes with a magnitude of 8.6 which was rare in the 

instrumental era [41]. The earthquake did not result in a large tsunami like 

the 2004 earthquake [42]. 

2018 

Lombok 

(July 29, 2018 - 

August 19, 2018) 

The Lombok earthquake occurred 4 times large earthquakes within 1 

month, where the first earthquake occurred on July 29, 2018 with a 

magnitude of 6.4, the second earthquake occurred on August 5, 2018 with 

a magnitude of 7.0 on the Richter Scale, the third earthquake occurred on 

August 9, 2018 with a magnitude of 6.2 SR and the fourth earthquake 

occurred on August 19, 2018 with a magnitude of 6.9 SR [43]. The 

damage caused by the series of earthquakes was that 71.962 houses were 

damaged, 417.529 people were displaced, 7.733 people were injured and 

460 people died [44]. 

Palu 

(September 28, 2018) 

The earthquake that occurred in Palu City with a magnitude of 7.2 on the 

Richter Scale (some researchers believe that the earthquake had a 

magnitude of 7.5 on the Richter Scale) caused a tsunami with a height of 4 

to 7 meters [7] [45-46]. The casualties caused by the earthquake and 

tsunami were 2,112 people died, 4.612 were injured and 1.309 people were 

declared missing [47]. 

Situbondo 

(October 11, 2018) 

An earthquake with a magnitude of 6.4 on the Richter Scale was centred 

61 KM northeast of Situbondo with a depth of 10 KM below sea level [48]. 

2019 
Halmahera 

(July 14, 2019) 

The earthquake that occurred in Halmahera with a magnitude of 7.2 on the 

Richter Scale was located on land at a distance of 63 KM east of Labuha 

City, North Maluku Province, at a depth of 10 KM [49]. 

2021 
Mamuju 

(January 15, 2021) 

The earthquake that occurred in Mamuju with a magnitude of 6.2 on the 

Richter Scale was centered in the Northeast of Majene with an epicenter 

depth of 21 KM [50]. The earthquake resulted in the destruction of the 

West Sulawesi Governor's office, people's homes and the death toll of 27 

people [51]. 

 

Based on the table above, it is shown that there 

were several natural disasters (earthquakes and 

tsunamis) which were quite destructive and claimed 

lives from 2004 to 2021 (if calculated from 2001 – 

2021). Based on data released by the Meteorology, 

Climatology and Geophysics Agency (BMKG) it was 

recorded that the disasters that had occurred in 

Indonesia (1821 – 2018) were more than 100,000 

times [52] and throughout 2020 there were 8,264 

earthquakes [53]. 

 

3.2. Disaster Management System in Indonesia 

The disaster management system in Indonesia is 

regulated in Law Number 24 of 2007 concerning 

Disaster Management [54] and the implementation 

process is regulated in Government Regulation 

Number 21 of 2008 concerning the Implementation 

of Disaster Management [55]. The supporting 

regulations that improve the disaster management 

system at the pre-disaster stage (mitigation and 

preparedness) are Presidential Regulation Number 93 

of 2019 concerning Strengthening and Development 

of Earthquake Information Systems and Tsunami 

Early Warning [56]. 

One of the foundations that led to the creation of 

this regulation was the earthquake and tsunami in 

Aceh in 2004, the Nias – Simeulue earthquake in 

2005 and the Bantul earthquake in 2006. Further 

explanations regarding the disaster management 

system at the mitigation, preparedness and response 

stages are:  

 

3.2.1. Mitigation 

Disaster mitigation is an activity carried out to 

reduce the risk and impact of disasters on people 

living in disaster-prone areas [54-55]. Mitigation 

itself does not only look at empirical potential, but 

also includes plans that can be implemented in the 

form of programs/activities or actions aimed at 

reducing disaster risk, either caused or related to 

hazards due to human behaviour and natural hazards 

[57]. 
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Referring to the explanation that mitigation is an 

effort made to reduce the impact of natural disasters 

and disasters caused by humans [11], it can be 

explained that the mitigation process is carried out to 

anticipate future disasters. In Indonesia, the disaster 

mitigation process is prepared by the National 

Disaster Management Agency (BNPB). Disaster 

alerts issued by BNPB in the mitigation process are : 

• Earthquake : Construction of earthquake-

resistant houses, improving the earthquake early 

warning system and establishing an earthquake 

early warning system (tie objects that hang 

tightly) [58]. 

• Tsunami : The construction of a tsunami early 

warning system [59], in which one of the 

earthquake and tsunami detectors was named 

InaTEWS Buoy (Indonesian Tsunami Early 

Warning System Buoy) [60]. 

 

3.2.2. Preparedness 

Preparedness is a series of activities carried out 

to anticipate disasters through organization and 

through appropriate steps [54]. Disaster preparedness 

refers to the actions taken to prepare for and reduce 

the impact of a disaster, predict and prevent disasters, 

reduce their impact on vulnerable populations, 

respond to and cope with the consequences 

effectively [61]. 

Referring to the explanation which says that 

preparedness is an action taken to minimize the 

adverse effects of a disaster through effective 

prevention, rehabilitation and recovery [12], it can be 

explained that the preparedness process refers to 

preparedness or actions to be taken in the face of a 

disaster. will happen. Like the mitigation stage, the 

preparedness stage is also prepared by the National 

Disaster Management Agency (BNPB). Disaster 

alerts issued by BNPB in the preparedness process 

are: 

• Earthquake : Socialization related to the causes 

of earthquakes, carrying out a simulation 

process in the event of an earthquake and 

preparing a disaster preparedness bag 

containing basic necessities for survival in the 

event of a disaster [58]. 

• Tsunami : Increase public knowledge by 

conducting socialization related to tsunamis and 

the process of self-rescue in the event of a 

tsunami [59], construction of tsunami 

evacuation shelters and development of 

evacuation route facilities and infrastructure 

[56]. 

 

 

 

3.2.3. Response 

Response or emergency response is an activity 

carried out at the time of a disaster to deal with the 

impacts, including evacuation, fulfilment of basic 

needs, protection of displaced victims, rescue and 

restoration of facilities and infrastructure due to 

disasters [55]. Referring to the explanation that 

emergency response to a disaster requires various 

types of information, equipment and disaster 

management skills [13] and also taking real 

emergency actions to protect oneself and property 

[62], it can be concluded that emergency response is 

an action that will be taken to save oneself in the 

event of a disaster. The emergency response process 

in the event of a disaster is as follows: 

• Earthquake : Take shelter in a safe place during 

an earthquake, stay away from surrounding 

buildings, stay away from the beach in 

anticipation of a tsunami and seek or listen to 

information to anticipate aftershocks [63]. 

• Tsunami : Stay away from the coast at the time 

of the earthquake (because a tsunami will occur 

in less than 40 minutes after a fairly strong 

earthquake) and report immediately to the 

relevant agencies if you know any signs of an 

impending tsunami [59]. 

 

3.3. Performance of Disaster Management 

Regulations 

As previously explained, to find out whether the 

performance of disaster management regulations is 

running well, it is necessary to know the outcomes 

and impacts received by the community regarding 

the existence of these regulations.  

The disaster management process is a system 

created to cope with disasters contained in the 

disaster management cycle. Refers to the explanation 

that says that the system is an interconnected 

component, with clear boundaries, which work 

together to achieve the same set of objectives by 

accepting input and producing an output in a 

measurable transformation process [22] and refers to 

Figure 1 It can be seen that in order to know the 

outcome and impact, one must first know the inputs, 

processes and outputs. For this reason, in this section, 

the inputs, processes and outputs of disaster 

management regulations in Indonesia will be 

presented first before further explaining the outcomes 

and impacts received by the community.  

• The input in this section refers to what is used in 

work and the resources that contribute to 

producing the output [24]. The further 

explanation is :  

➢ Disaster management regulations (Law 

Number 24 of 2007 concerning Disaster 
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Management, Government Regulation 

Number 21 of 2008 concerning the 

Implementation of Disaster Management 

and Presidential Regulation Number 93 of 

2019 concerning Strengthening and 

Development of Earthquake Information 

Systems) are instruments or tools used in 

work. 

➢ The Meteorology, Climatology and 

Geophysics Agency (BMKG), the National 

Disaster Management Agency (BNPB) and 

the Agency for the Assessment and 

Application of Technology (BPPT) are 

resources that contribute to producing 

output. 

• The process or activity in this section refers to 

what is done and the process / activity uses inputs 

to produce the desired output [24]. The further 

explanation is :  

➢ Implementation of disaster management 

regulations (Law Number 24 of 2007 

concerning Disaster Management, 

Government Regulation Number 21 of 2008 

concerning Implementation of Disaster 

Management and Presidential Regulation 

Number 93 of 2019 concerning 

Strengthening and Development of 

Earthquake Information Systems) refers to 

what will be done in disaster management 

process. 

➢ The Meteorology, Climatology and 

Geophysics Agency (BMKG) provides 

reports related to disasters that occur 

specifically by paying attention to the 

location of the disaster and the impact 

caused by the disaster and the National 

Disaster Management Agency (BNPB) will 

respond to the report to deal with disasters 

that occur with reference to mitigation , 

preparedness, emergency response and 

recovery (disaster management cycle) or in 

disaster management regulations in 

Indonesia, namely pre-disaster, emergency 

response and post-disaster. The Agency for 

the Assessment and Application of 

Technology (BPPT) is tasked with creating 

tools to support the disaster management 

system. What is done by BMKG, BNPB and 

BPPT is a process / activity using inputs to 

produce the desired output. 

• Output in this section refers to what is produced 

or served and the final product/goods/services 

produced [24]. The further explanation is :  

➢ Disaster management system that aims to 

reduce the impact of disasters, activities 

carried out during a disaster and after a 

disaster occurs. It refers to what is produced 

/ served. 

➢ The products / goods / services produced are 

providing disaster-related information to the 

public as well as a tsunami early warning 

system created to reduce the impact of the 

tsunami. 

Input, process, output, outcome and impact are 

part of the performance information chart (figure 1) 

[24]. After explaining the inputs, processes and 

outputs, the next step will be to explain the outcomes 

and impacts of disaster management regulations. 

 

3.3.1. Outcome 

Outcome is a result or benefit received from the 

output and the goals that are expected to be achieved 

[24]. Referring to disaster management regulations, it 

is known that the goal to be achieved is to ensure the 

implementation of disaster management in a planned, 

integrated, coordinated, and comprehensive manner 

in order to provide protection to the community from 

threats, risks and impacts of disasters [55]. From this 

explanation, it can be seen that the government has a 

goal to protect the community from the threat of 

disasters, so Law Number 24 of 2007 concerning 

Disaster Management and Government Regulation 

Number 21 of 2008 concerning the Implementation 

of Disaster Management are made.  

However, more than 10 years when the disaster 

management regulations were made did not show 

significant results in protecting the community from 

the threat of disasters. In 2009 to 2021 a disaster 

occurred which resulted in casualties, material losses 

in the form of destruction of regional infrastructure 

and the destruction of people's residences [37-51] 

could not be minimized with existing regulations. 

This is reinforced by the statement that local 

tsunamis that arrive between 10 – 60 minutes make it 

difficult to disseminate tsunami early warning 

information, which will have a direct impact on 

evacuation procedures and very short evacuation 

times [64]. Supposedly with the disaster management 

regulations and disaster management systems that 

have been made to anticipate this, but in reality it is 

still far from what is expected. 

 

3.3.2. Impact 

Impact refers to the results obtained from the 

achievement of outcomes [24]. The impact received 

by the community with the disaster management 

system has not been felt well. This is because the 

outcome cannot be realized in accordance with what 

is expected. The initial goal of the government which 

is to organize a disaster management process in a 
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planned, integrated, coordinated and comprehensive 

manner to provide protection to the community from 

the threats, risks and impacts of disasters [55] is not 

appropriate at the time of its implementation. The 

causes for this are the lack of supporting regulations 

for Law Number 24 of 2007 concerning Disaster 

Management, less than optimal budget support, slow 

process of disaster management funds, slow 

mitigation and disaster emergency response efforts 

and weak coordination between relevant agencies 

[65].   

 

4. CONCLUSION 

 

Based on what has been explained above, it can 

be concluded that the disaster management system in 

Indonesia has not been running well in terms of 

outcomes and impact on the community. Disaster 

management regulations that aim to ensure the 

implementation of disaster management in a planned, 

integrated, coordinated, and comprehensive manner 

in order to provide protection to the community from 

threats, risks and impacts of disasters cannot be felt 

by the community. Within a span of 12 years (2009 – 

2021) after the disaster management regulation was 

made, it has not been able to minimize the loss of life 

and financial losses experienced by the community. 

Inputs, processes and outputs from regulations 

and disaster management systems are in accordance 

with what has been conceptualized. But, the 

implementation process as well as the lack of disaster 

management regulations are the things that cause the 

outcomes and impacts cannot be realized and cannot 

protect the community from the threat of earthquakes 

and tsunamis. 

 

5. REFERENCES 

 

[1]. Wiarto G. Tanggap Darurat Bencana Alam. 

Yogyakarta. Gosyen. Publishing. 2017. 

[2]. IFRC. About Disaster Management. 

https://www.ifrc.org/en/what-we-do/disaster-

management/about-disaster-management/. 

2021. 

[3]. Meltzner A J., Sieh K., Abrams M., Agnew D 

C., Hudnut K W., Avouac J-P and 

Natawidjaja. D. H. Uplift and subsidence 

associated with the great Aceh-Andaman 

earthquake of 2004. Journal of Geophysical 

Research: Solid Earth. 2006. 

[4]. Delouis. B., Nocquet. J-M., & Vallée. M.  Slip 

distribution of the February 27, 2010 Mw = 

8.8 Maule Earthquake, central Chile, from 

static and high-rate GPS, InSAR, and 

broadband teleseismic, Geophys. Res. 2010  

[5]. Imamura F., Boret S P., Suppasri A and 

Muhari A. Recent occurrences of serious 

tsunami damage and the future challenges of 

tsunami disaster risk reduction. Progress in 

Disaster Science Journal. Volume 1, May 

2019.https://doi.org/10.1016/j.pdisas.2019.10

0009. 2019 

[6]. Hamling I J., Hreinsdóttir S., Clark K., Elliott 

J., Liang C., Fielding E., Litchfield N., 

Villamor P., Wallace P., Wright T J., 

D’Anastasio E., Bannister S., Burbidge D., 

Denys P., Gentle P., Howarth J., Mueller C., 

Palmer N., Pearson C, Power W., Barnes P., 

Barrell D J A., Dissen R V., Langridge R., 

Little T., Nicol A., Pettinga J., Rowland J and 

Stirling M. Complex multifault rupture during 

the 2016 Mw 7.8 Kaikōura earthquake, New 

Zealand. Science.14 Apr 2017: Vol. 356, 

Issue 6334, eaam7194 DOI: 10.1126 

/science.aam 7194. 2017. 

[7]. Kurniawan T., Rohadi S., Sulastri R., 

Rachman A N and Sunardi B. Analisis Lokasi 

Rawan Rendah di Propinsi Sulawesi Tengah 

Dan Kota Palu-Donggala 28 September 2018. 

Conference of Geospatial Information Science 

and Engineering. https://www.researchgate 

.net/publication/328551368_Analisis_Lokasi_

Rawan_Rendah_di_Propinsi_Sulawesi_Tenga

h_dan_Kota_Palu_Berdasarkan_Letak_Sesar_

dan_Data_ShakeMap_BMKG_Pasca_Gempa

bumi_Palu-Donggala_28_September_2018. 

2018. 

[8]. IFRC. What is a disaster?. https://www. 

ifrc.org/en/what-we-do/disaster-

management/about-disasters/what-is-a-

disaster/. 2021. 

[9]. Khan H., Vasilescu L G and Khan A. Disaster 

Management Cycle – A Theoretical 

Approach. Management & Marketing – 

Craiova. ISSN : 1841-2416. 2008. 

[10]. Kusumasari B. Manajemen Bencana Dan 

Kapabilitas Pemerintah Lokal. Yogyakarta. 

Gava Media. 2014. 

[11]. Carter W N. Disaster management (a disasater 

manager‘s handbook). Philipines. Asian 

development bank. 1992. 

[12]. Kent R. Disaster Preparedness. Disaster 

Management Training Programme. (2nd ed.). 

United Nations Development Programme, 

DHA. 1994. 

[13]. Comfort L K., Ko K and Zagorecki A. 

Coordination in Rapidly Evolving Disaster 

Response Systems. American Behavioral 

Scientist, Vol. 48 No. 3, November 2004 295-

313. DOI: 10.1177/0002764204268987. 2004. 

https://www.ifrc.org/en/what-we-do/disaster-management/about-disaster-management/
https://www.ifrc.org/en/what-we-do/disaster-management/about-disaster-management/
https://agupubs.onlinelibrary.wiley.com/journal/21562202b
https://agupubs.onlinelibrary.wiley.com/journal/21562202b
https://doi.org/10.1016/j.pdisas.2019.100009
https://doi.org/10.1016/j.pdisas.2019.100009


Sumatra Journal of Disaster, Geography and Geography Education, December, 2021. Vol.5, No. 2, pp. 87-96 
Disaster, Geography, Geography Education http://sjdgge.ppj.unp.ac.id/index.php/Sjdgge  

ISSN : 2580 - 4030 ( Print ) 2580 - 1775 ( Online), Indonesia 

94 

 

[14]. Phillips B D. Disaster Recovery. Second 

Edition. Taylor and Francis Group. Broken 

Sound Parkway. NW. 2016. 

[15]. Leoni B. Mexico: Lessons from 1985 

earthquake. United Nations Office for 

Disaster Risk Reduction – Regional Office for 

the Americas and the Caribbean (UNDRR 

AM). https://www.unisdr.org/archive/52756. 

2017. 

[16]. OCHA. Chile : Disaster Management 

Reference Handbook May 2017. 

https://reliefweb.int/report/chile/chile-

disaster-management-reference-handbook-

may-2017. 2017. 

[17]. JMA. Earthquakes and Tsunamis 

(Observation and Disaster Mitigation). 

https://www.jma.go.jp/jma/kishou/books/jishi

ntsunami/en/jishintsunami_en.pdf. 2019. 

[18]. Silawati D A. 5 Negara dengan Sistem 

Penanggulangan Bencana Paling Baik di 

Dunia. https://www.idntimes.com/hype/fun-

fact/dwi-ayu-silawati/5-negara-dengan-

sistem-penanggulangan-bencana-c1c2/3. 

2020. 

[19]. Syugiarto. Sistem Penanggulangan Bencana 

Alam. 

https://issuu.com/syugiarto/docs/tugas_uts__si

stem_penanggulangan_bencana_alam_. 

2019). 

[20]. George M W. The Elements of Library 

Research : What Every Student Needs to 

Know. Princeton University Press. 

https://doi.org/10.1515/9781400830411. 

2008. 

[21]. Rukajat A. Pendekatan Penelitian Kuantitatif: 

Quantitative Research Approach. Yogyakarta. 

Deepublish. 2018. 

[22]. O’Brien and Marakas. Management System 

Information. New York. McGraw Hill. 2010 

[23]. Hasanbasri M. Pendekatan Sistem Dalam 

Perencanaan Program Daerah. Jurnal 

Manajemen Pelayanan Kesehatan, vol. 10 no. 

2, Juni 2007. https://media.neliti. 

com/media/publications/22423-ID-pendekatan 

-sistem-dalam-perencanaan-program-

daerah.pdf. 2007 

[24]. Badan Perencanaan Pembangunan Nasional 

(Bappenas). Kerangka Pemikiran Reformasi 

Perencanaan dan Penganggaran. 

https://www.bappenas.go.id. 2015. 

[25]. Leinbach T R. Indonesia. https://www. 

britannica. com/place/Indonesia. 2021. 

[26]. Abbany Z. Fakta Seputar Cincin Api Pasifik, 

Daerah Rawan Gempa dan Letusan Gunung 

Api.  2021. 

[27]. Borrero J C. Field Survey of Northern 

Sumatra and Banda Aceh, Indonesia after the 

Tsunami and Earthquake of 26 December 

2004. Seismological Research Letters, 76(3), 

312–320. doi:10.1785/gssrl.76.3.312. 2005. 

[28]. Doocy S., Rofi A., Moodie C., Spring E., 

Bradley S., Burnham G and Robinson C. 

Tsunami mortality in Aceh Province, 

Indonesia. Bulletin of the World Health 

Organization | February 2007, 85 (2). 

https://www.scielosp.org/article/ssm/content/r

aw/?resource_ssm_path=/media/assets/bwho/

v85n4/a12v85n4.pdf. 2007. 

[29]. Konca A O., Hjorleifsdottir V., Song T-R A., 

Avouac J-P., Helmberger D V., Ji C and 

Meltzner A. Rupture Kinematics of the 2005 

Mw 8.6 Nias-Simeulue Earthquake from the 

Joint Inversion of Seismic and Geodetic Data. 

Bulletin of the Seismological Society of 

America, 97(1A), S307–S322. doi: 

10.1785/0120050632. 2007 

[30]. BBC News. Gempa kuat menguncang Nias 

Selatan, masyarakat panik. 

https://www.bbc.com/indonesia/berita_indone

sia/2016/04/160417_indonesia_nias_gempa. 

2016 

[31]. Rosyidi S AP., Taha M R., Lesmana S B., 

Wintolo J and Adi A D. Some Lessons from 

Yogyakarta Earthquake of May 27, 

2006.  International Conference on Case 

Histories in Geotechnical Engineering. 32. 

https://scholarsmine.mst.edu/icchge/6icchge/s

ession03/32. 2008. 

[32]. International Recovery Platform. The 

Yogyakarta and Central Java Earthquake 

2006. Recovery Status Report, Volume I. 

2009 

[33]. Bappenas. Preliminary Damage and Loss 

Assessment, Yogyakarta and Central Java 

Natural Disaster: A Joint Report of 

BAPPENAS, the  Provincial and Local 

Governments of D.I. Yogyakarta, the 

Provincial and Local Governments of Central 

Java, and International Partners. The 15th  

Meeting of the Consultative Group on 

Indonesia (CGI) Jakarta, 14 June 2006, 

Jakarta, 140 p. 2006. 

[34]. Nurwihastuti D W., Sartohadi J., Mardiatno 

D., Nehren U and Restu. Undertanding of 

Earthquake Damage PatternThrough 

Geomorphological Approach : A Case Study 

of 2006 Erathquake in Bantul, Yogyakarta, 

Indonesia. World Journal of Engineering and 

Technology, 2, 61-70.  2014 

https://www.unisdr.org/archive/52756
https://reliefweb.int/report/chile/chile-disaster-management-reference-handbook-may-2017
https://reliefweb.int/report/chile/chile-disaster-management-reference-handbook-may-2017
https://reliefweb.int/report/chile/chile-disaster-management-reference-handbook-may-2017
https://www.jma.go.jp/jma/kishou/books/jishintsunami/en/jishintsunami_en.pdf
https://www.jma.go.jp/jma/kishou/books/jishintsunami/en/jishintsunami_en.pdf
https://www.idntimes.com/hype/fun-fact/dwi-ayu-silawati/5-negara-dengan-sistem-penanggulangan-bencana-c1c2/3
https://www.idntimes.com/hype/fun-fact/dwi-ayu-silawati/5-negara-dengan-sistem-penanggulangan-bencana-c1c2/3
https://www.idntimes.com/hype/fun-fact/dwi-ayu-silawati/5-negara-dengan-sistem-penanggulangan-bencana-c1c2/3
https://issuu.com/syugiarto/docs/tugas_uts__sistem_penanggulangan_bencana_alam_
https://issuu.com/syugiarto/docs/tugas_uts__sistem_penanggulangan_bencana_alam_
https://doi.org/10.1515/9781400830411
https://www.bappenas.go.id/
https://www.scielosp.org/article/ssm/content/raw/?resource_ssm_path=/media/assets/bwho/v85n4/a12v85n4.pdf
https://www.scielosp.org/article/ssm/content/raw/?resource_ssm_path=/media/assets/bwho/v85n4/a12v85n4.pdf
https://www.scielosp.org/article/ssm/content/raw/?resource_ssm_path=/media/assets/bwho/v85n4/a12v85n4.pdf
https://www.bbc.com/indonesia/berita_indonesia/2016/04/160417_indonesia_nias_gempa
https://www.bbc.com/indonesia/berita_indonesia/2016/04/160417_indonesia_nias_gempa
https://scholarsmine.mst.edu/icchge/6icchge/session03/32
https://scholarsmine.mst.edu/icchge/6icchge/session03/32


Sumatra Journal of Disaster, Geography and Geography Education, December, 2021. Vol.5, No. 2, pp. 87-96 
Disaster, Geography, Geography Education http://sjdgge.ppj.unp.ac.id/index.php/Sjdgge  

ISSN : 2580 - 4030 ( Print ) 2580 - 1775 ( Online), Indonesia 

95 

 

[35]. Gusman A R., Tanioka Y., Kobayashi T., 

Latief H and Pandoe W. Slip distribution of 

the 2007 Bengkulu earthquake inferred from 

tsunami waveforms and InSAR data. Journal 

of Geophysical Research, 115 

(B12).   doi:10.1029/2010jb007565. 2010 

[36]. Borrero J C., Weiss R., Okal E A., Hidayat R., 

Suranto., Arcas D., Titov V V. The tsunami of 

2007 September 12, Bengkulu province, 

Sumatra, Indonesia: post-tsunami field survey 

and numerical modelling. Geophysical 

Journal International, Volume 178, Issue 1, 

July 2009, Pages 180–194. 

https://doi.org/10.1111/j.1365-

246X.2008.04058.x. 2009 

[37]. McCloskey J., Lange D., Tilmann F., Nalbant 

S S., Bell A F., Natawidjaja D H and 

Rietbrock A. The September 2009 Padang 

earthquake. Nature Geoscience, 3(2), 70–

71. doi:10.1038/ngeo753. 2010 

[38]. Fachri F and Yulianto A., Mengenang Gempa 

Padang 11 Tahun Lalu. 

https://www.republika.co.id/berita/qhh45t396/

mengenang-gempa-padang-11-tahun-

lalu#:~:text=Gempa%20bumi%20dengan%20

kekuatan%207,puluhan%20bangunan%20di%

20Kota%20Padang. 2020 

[39]. Hill E M., Borrero J C., Huang Z., Qiu Q., 

Banerjee P., Natawidjaja D H., Elosegui P., 

Fritz H M., Suwargadi B W., Pranantyo I R., 

Li L., Macpherson K A., Skanavis V., 

Synolakis C E and Sieh K. The 2010 Mw 7.8 

Mentawai earthquake: Very shallow source of 

a rare tsunami earthquake determined from 

tsunami field survey and near-field GPS data. 

Journal of Geophysical Research: Solid Earth, 

117(B6), n/a–n/a. doi:10.1029/2012jb009159. 

2012 

[40]. Newman A V., Hayes G., Wei Y and Convers 

J. The 25 October 2010 Mentawai tsunami 

earthquake, from real-time discriminants, 

finite-fault rupture, and tsunami excitation. 

Geophysical Research Letters, 38(5), n/a–

n/a. doi:10.1029/2010gl046498. 2011 

[41]. Satriano C., Kiraly E., Bernard P and Vilotte 

J-P. The 2012 Mw 8.6 Sumatra earthquake: 

Evidence of westward sequential seismic 

ruptures associated to the reactivation of a N-

S ocean fabric. Geophysical Research Letters, 

39(15). doi:10.1029/2012gl052387. 2012 

[42]. Putra L M and Wibawa S W. Inilah Mengapa 

Gempa Sumatera 2012 Tidak Semematikan 

2004. https://sains.kompas.com/read/ 

2017/09/25/170600323/inilah-mengapa-

gempa-sumatera-2012-tidak-semematikan-

2004?page=all. 2017. 

[43]. Wibowo S B., Hadmoko D S., Isnaeni Y., 

Farda N M., Putri A F S., Nurani I W and 

Supangkat S H. Spatio-Temporal Distribution 

of Ground Deformation Due to 2018 Lombok 

Earthquake Series. Remote Sens. 13, 2222. 

https://doi.org/10.3390/rs13112222. 2021. 

[44]. Zulfakriza Z. Melihat Kembali Gempa 

Lombok 2018 dan Sejarah Kegempaannya. 

https://regional.kompas.com/read/2018/09/23/

11321551/melihat-kembali-gempa-lombok-

2018-dan-sejarah-kegempaannya?page=all. 

2018. 

[45]. Socquet A., Hollingsworth J., Pathier E and 

Bouchon M. Evidence of supershear during 

the 2018 magnitude 7.5 Palu earthquake from 

space geodesy. Nat. Geosci. 12, 192–199 

(2019). https://doi.org/10.1038/s41561-018-

0296-0. 2019. 

[46]. Bao H., Ampuero J-P., Meng L., Fielding E J., 

Liang C., Milliner C W D., Feng T and Huang 

H. Early and persistent supershear rupture of 

the 2018 magnitude 7.5 Palu earthquake. Nat. 

Geosci. 12, 200–205 (2019). https://doi.  

org/10. 1038/s41561-018-0297-z. 2019. 

[47]. Hadi S and Kurniawati E. Jumlah Korban 

Tewas Terkini Gempa dan Tsunami Palu 

2.113 Orang. https://nasional.tempo 

.co/read/1138400/jumlah-korban-tewas-

terkini-gempa-dan-tsunami-palu-2-113-

orang. 2018 

[48]. Firdaus F. Gempa 6,4 SR Guncang Situbondo 

11 Oktober 2018, Terasa di Bali. 

https://tirto.id/gempa-64-sr-guncang-

situbondo-11-oktober-2018-terasa-di-bali-

c58W. 2018. 

[49]. Yuliatmoko R S and Kurniawan T. Analysis 

of Stress Drop Variations in Fault and 

Subduction Zones of Maluku and Halmahera 

Earthquakes in 2019. Jurnal Penelitian Fisika 

dan Aplikasinya (JPFA). 2019; 9(2): 152- 

162. DOI: https://doi.org/10.26740 

/jpfa.v9n2.p152-162. 2019. 

[50]. Wallansha R. Ulasan Guncangan Tanah 

Akibat Gempa Mamuju Sulawesi Barat 15 

Januari 2021. Badan Meteorologi, 

Klimatologi dan Geofisika. 

https://www.bmkg.go.id/berita/?p=ulasan-

guncangan-tanah-akibat-gempa-mamuju-

sulawesi-barat-15-januari-

2021&lang=ID&s=detil. 2021 

 

  

https://doi.org/10.1111/j.1365-246X.2008.04058.x
https://doi.org/10.1111/j.1365-246X.2008.04058.x
https://www.republika.co.id/berita/qhh45t396/mengenang-gempa-padang-11-tahun-lalu#:~:text=Gempa%20bumi%20dengan%20kekuatan%207,puluhan%20bangunan%20di%20Kota%20Padang
https://www.republika.co.id/berita/qhh45t396/mengenang-gempa-padang-11-tahun-lalu#:~:text=Gempa%20bumi%20dengan%20kekuatan%207,puluhan%20bangunan%20di%20Kota%20Padang
https://www.republika.co.id/berita/qhh45t396/mengenang-gempa-padang-11-tahun-lalu#:~:text=Gempa%20bumi%20dengan%20kekuatan%207,puluhan%20bangunan%20di%20Kota%20Padang
https://www.republika.co.id/berita/qhh45t396/mengenang-gempa-padang-11-tahun-lalu#:~:text=Gempa%20bumi%20dengan%20kekuatan%207,puluhan%20bangunan%20di%20Kota%20Padang
https://www.republika.co.id/berita/qhh45t396/mengenang-gempa-padang-11-tahun-lalu#:~:text=Gempa%20bumi%20dengan%20kekuatan%207,puluhan%20bangunan%20di%20Kota%20Padang
https://sains.kompas.com/read/%202017/09/25/170600323/inilah-mengapa-gempa-sumatera-2012-tidak-semematikan-2004?page=all
https://sains.kompas.com/read/%202017/09/25/170600323/inilah-mengapa-gempa-sumatera-2012-tidak-semematikan-2004?page=all
https://sains.kompas.com/read/%202017/09/25/170600323/inilah-mengapa-gempa-sumatera-2012-tidak-semematikan-2004?page=all
https://sains.kompas.com/read/%202017/09/25/170600323/inilah-mengapa-gempa-sumatera-2012-tidak-semematikan-2004?page=all
https://doi.org/10.3390/rs13112222
https://regional.kompas.com/read/2018/09/23/11321551/melihat-kembali-gempa-lombok-2018-dan-sejarah-kegempaannya?page=all
https://regional.kompas.com/read/2018/09/23/11321551/melihat-kembali-gempa-lombok-2018-dan-sejarah-kegempaannya?page=all
https://regional.kompas.com/read/2018/09/23/11321551/melihat-kembali-gempa-lombok-2018-dan-sejarah-kegempaannya?page=all
https://doi.org/10.1038/s41561-018-0296-0
https://doi.org/10.1038/s41561-018-0296-0
https://tirto.id/gempa-64-sr-guncang-situbondo-11-oktober-2018-terasa-di-bali-c58W
https://tirto.id/gempa-64-sr-guncang-situbondo-11-oktober-2018-terasa-di-bali-c58W
https://tirto.id/gempa-64-sr-guncang-situbondo-11-oktober-2018-terasa-di-bali-c58W
https://doi.org/10.26740%20/jpfa.v9n2.p152-162
https://doi.org/10.26740%20/jpfa.v9n2.p152-162
https://www.bmkg.go.id/berita/?p=ulasan-guncangan-tanah-akibat-gempa-mamuju-sulawesi-barat-15-januari-2021&lang=ID&s=detil
https://www.bmkg.go.id/berita/?p=ulasan-guncangan-tanah-akibat-gempa-mamuju-sulawesi-barat-15-januari-2021&lang=ID&s=detil
https://www.bmkg.go.id/berita/?p=ulasan-guncangan-tanah-akibat-gempa-mamuju-sulawesi-barat-15-januari-2021&lang=ID&s=detil
https://www.bmkg.go.id/berita/?p=ulasan-guncangan-tanah-akibat-gempa-mamuju-sulawesi-barat-15-januari-2021&lang=ID&s=detil


Sumatra Journal of Disaster, Geography and Geography Education, December, 2021. Vol.5, No. 2, pp. 87-96 
Disaster, Geography, Geography Education http://sjdgge.ppj.unp.ac.id/index.php/Sjdgge  

ISSN : 2580 - 4030 ( Print ) 2580 - 1775 ( Online), Indonesia 

96 

 

[51]. Himawan., Pranita E., Bramasta D B., Arief T 

M V., Dewi B K and Hardiyanto S.  

5 Fakta Gempa di Mamuju dan Majene, dari 

Dampak Kerusakan hingga Gempa Susulan. 

https://www.kompas.com/tren/read/2021/01/1

5/155111865/5-fakta-gempa-di-mamuju-dan-

majene-dari-dampak-kerusakan-hingga-

gempa?page=all. 2021. 

[52]. BMKG. Katalog Gempa Bumi Signifikan dan 

Dirasakan 1821 – 2018. Pusat Gempa Bumi 

dan Tsunami BMKG 2019. 

https://cdn.bmkg.go.id/Web/Katalog-

Gempabumi-Signifikan-dan-Merusak-1821-

2018.pdf. 2019 

[53]. Banjarnahor D. Refleksi 2020: Lebih Dari 

8.000 Gempa Terjadi di Indonesia. 

https://www.cnbcindonesia.com/news/202012

30111654-4-212504/refleksi-2020-lebih-dari-

8000-gempa-terjadi-di-indonesia. 2020. 

[54]. Badan Nasional Penanggulangan Bencana 

(BNPB). Undang – Undang Nomor 24 Tahun 

2007 Tentang Penanggulangan Bencana. 

https://bnpb.go.id/ppid/file/UU_24_2007.pdf. 

2007 

[55]. Badan Nasional Penanggulangan Bencana 

(BNPB). Peraturan Pemerintah Nomor 21 

Tahun 2008 Tentang Penyelenggaraan 

Penanggulangan Bencana. 

https://bnpb.go.id/ppid/file/PP_No._21_Th_2

008.pdf. 2008 

[56]. Jaringan Dokumentasi dan Informasi Hukum 

(JDIH) Badan Meteorologi, Klimatologi dan 

Geofisika (BMKG). Peraturan Presiden 

Nomor 93 Tahun 2019 Tentang Penguatan 

dan Pengembangan Sistem Informasi Gempa 

Bumi dan Peringatan Dini Tsunami. 

http://jdih.bmkg.go.id/vifilesF. 2019 

[57]. Pancasilawan R., Utami S B., Sumaryana A., 

Ismanto S U and Rosmalasari D. Mitigation of 

Disaster Risk Reduction In Pangandaran 

Regency. Sosiohumaniora - Jurnal Ilmu-ilmu 

Sosial dan Humaniora Vol. 22, No. 2, July 

2020: 214 – 222. 2020 

[58]. Badan Nasional Penanggulangan Bencana 

(BNPB). Siaga Bencana Gempa Bumi. 

https://www.bnpb.go.id/siaga-bencana/siaga-

bencana-gempa-bumi. 2020 

[59]. Badan Nasional Penanggulangan Bencana 

(BNPB). Siaga Bencana Tsunami. 

https://www.bnpb.go.id/siaga-bencana/siaga-

bencana-tsunami. 2020 

[60]. Badan Pengkajian dan Penerapan Teknologi 

(BPPT). Secara Daring, BPPT Luncuran 

InaTEWS Buoy di Perairan Gunung Anak 

Krakatau. https://bppt.go.id/layanan-

informasi-publik/4355-secara-daring-bppt-

luncuran-inatews-buoy-di-perairan-gunung-

anak-krakatau. 2021 

[61]. International Federation Red Cross (IFRC). 

Disaster preparedness. 

https://media.ifrc.org/ifrc/what-we-

do/disaster-and-crisis-management/disaster-

preparedness/. 2021  

[62]. Erlita., Mahendra D and Batu A M R L. Buku 

Materi Pembelajaran Manajemen Gawat 

Darurat Dan Bencana. BMP.UKI :EDA-025-

MGDD-PK-III-2019.  

[63]. Badan Meteorologi, Klimatologi dan 

Geofisika (BMKG). Antisipasi Gempa Bumi. 

https://www.bmkg.go.id/gempabumi/antisipas

i-gempabumi.bmkg. 2021 

[64]. Badan Meteorologi, Klimatologi dan 

Geofisika (BMKG). Pedoman Pelayanan 

Peringatan Dini Tsunami. 

https://www.gitews.org/tsunami-

kit/id/E3/perangkat/Pedoman%20Pelayanan%

20Peringatan%20Dini%20Tsunami%20InaTE

WS%20(2).pdf. 2012 

[65]. Carolina M. Kelemahan – Kelemahan 

Penanggulangan Bencana Alam di Indonesia. 

Pusat Kajian Anggaran Badan Keahlian DPR 

RI. Vol III, Edisi 18, September 2018. 

https://berkas.dpr.go.id/puskajianggaran/buleti

n-apbn/public-file/buletin-apbn-public-67.pdf. 

2018 

 

https://www.kompas.com/tren/read/2021/01/15/155111865/5-fakta-gempa-di-mamuju-dan-majene-dari-dampak-kerusakan-hingga-gempa?page=all
https://www.kompas.com/tren/read/2021/01/15/155111865/5-fakta-gempa-di-mamuju-dan-majene-dari-dampak-kerusakan-hingga-gempa?page=all
https://www.kompas.com/tren/read/2021/01/15/155111865/5-fakta-gempa-di-mamuju-dan-majene-dari-dampak-kerusakan-hingga-gempa?page=all
https://www.kompas.com/tren/read/2021/01/15/155111865/5-fakta-gempa-di-mamuju-dan-majene-dari-dampak-kerusakan-hingga-gempa?page=all
https://cdn.bmkg.go.id/Web/Katalog-Gempabumi-Signifikan-dan-Merusak-1821-2018.pdf
https://cdn.bmkg.go.id/Web/Katalog-Gempabumi-Signifikan-dan-Merusak-1821-2018.pdf
https://cdn.bmkg.go.id/Web/Katalog-Gempabumi-Signifikan-dan-Merusak-1821-2018.pdf
https://www.cnbcindonesia.com/news/20201230111654-4-212504/refleksi-2020-lebih-dari-8000-gempa-terjadi-di-indonesia
https://www.cnbcindonesia.com/news/20201230111654-4-212504/refleksi-2020-lebih-dari-8000-gempa-terjadi-di-indonesia
https://www.cnbcindonesia.com/news/20201230111654-4-212504/refleksi-2020-lebih-dari-8000-gempa-terjadi-di-indonesia
https://bnpb.go.id/ppid/file/UU_24_2007.pdf
https://bnpb.go.id/ppid/file/PP_No._21_Th_2008.pdf.%202008
https://bnpb.go.id/ppid/file/PP_No._21_Th_2008.pdf.%202008
http://jdih.bmkg.go.id/vifiles/PENGUATAN%20DAN%20PENGEMBANGAN%20SISTEM%20INFORMASI%20GEMPA%20BUMI%20DAN%20PERINGATAN%20DINI%20TSUNAMI.PDF
https://www.bnpb.go.id/siaga-bencana/siaga-bencana-gempa-bumi
https://www.bnpb.go.id/siaga-bencana/siaga-bencana-gempa-bumi
https://www.bnpb.go.id/siaga-bencana/siaga-bencana-tsunami
https://www.bnpb.go.id/siaga-bencana/siaga-bencana-tsunami
https://bppt.go.id/layanan-informasi-publik/4355-secara-daring-bppt-luncuran-inatews-buoy-di-perairan-gunung-anak-krakatau
https://bppt.go.id/layanan-informasi-publik/4355-secara-daring-bppt-luncuran-inatews-buoy-di-perairan-gunung-anak-krakatau
https://bppt.go.id/layanan-informasi-publik/4355-secara-daring-bppt-luncuran-inatews-buoy-di-perairan-gunung-anak-krakatau
https://bppt.go.id/layanan-informasi-publik/4355-secara-daring-bppt-luncuran-inatews-buoy-di-perairan-gunung-anak-krakatau
https://media.ifrc.org/ifrc/what-we-do/disaster-and-crisis-management/disaster-preparedness/
https://media.ifrc.org/ifrc/what-we-do/disaster-and-crisis-management/disaster-preparedness/
https://media.ifrc.org/ifrc/what-we-do/disaster-and-crisis-management/disaster-preparedness/
https://www.bmkg.go.id/gempabumi/antisipasi-gempabumi.bmkg
https://www.bmkg.go.id/gempabumi/antisipasi-gempabumi.bmkg
https://www.gitews.org/tsunami-kit/id/E3/perangkat/Pedoman%20Pelayanan%20Peringatan%20Dini%20Tsunami%20InaTEWS%20(2).pdf
https://www.gitews.org/tsunami-kit/id/E3/perangkat/Pedoman%20Pelayanan%20Peringatan%20Dini%20Tsunami%20InaTEWS%20(2).pdf
https://www.gitews.org/tsunami-kit/id/E3/perangkat/Pedoman%20Pelayanan%20Peringatan%20Dini%20Tsunami%20InaTEWS%20(2).pdf
https://www.gitews.org/tsunami-kit/id/E3/perangkat/Pedoman%20Pelayanan%20Peringatan%20Dini%20Tsunami%20InaTEWS%20(2).pdf
https://berkas.dpr.go.id/puskajianggaran/buletin-apbn/public-file/buletin-apbn-public-67.pdf
https://berkas.dpr.go.id/puskajianggaran/buletin-apbn/public-file/buletin-apbn-public-67.pdf

