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Abstract 

Community Based Disaster Risk Reduction (Community 

Based DRR) needs participatory of the society in disaster 

prone area to get involved in the process and goals. Saving 

live and also reducing devastated infrastructures is the highest 

priority in Early Warning System (EWS) in earthquake and 

tsunami prone areas. Unfortunately, there is little availability 

for EWS that is very user-friendly, easy to access, and have 

local information and content. Hence, this research wants to 

develop a Mobile Application for earthquake and tsunami 

early warning system which is support the Community Based 

Disaster Risk Reduction. This Mobile Application designed 

for local content of Bandar Lampung City, Lampung Province 

Indonesia. The research conducted by two stages: (1) to make 

design and to build Mobile Application for earthquake and 

tsunami early warning system; and (2) to deliver questionnaire 

a to some respondents for Mobile Application Try-Out, before 

and after using the mobile application. The mobile application 

built by this research named “Integrated Early Warning 

System of Lampung (Sistem Peringatan Dini Terpadu 

Lampung)”. The results found that the “Integrated Early 

Warning System of Lampung” Application is also effective to 

give knowledge of disaster risk reduction as well as 

earthquake and tsunami. As conclusions, the “Integrated Early 

Warning System of Lampung” Application is effective to give 

alert and knowledge as early warning system and can be 

developed for national purposes. 
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I. INTRODUCTION 

Early Warning System (EWS) takes an important role in 

Disaster Risk Reduction (DRR), especially in earthquake and 

tsunami events. Community based DRR has emphasized the 

participatory to get involved in the process and goal. There 

were many studies investigated about how to develop DDR by 

policy, strategy, innovations as well as other actions [1-13, 

21-23]. Several EWS [14–18] have developed to cope with 

earthquake and tsunami events, saving live and reducing the 

cost of devastated infrastructures, but there is little availability 

for EWS that is very user-friendly, easy to access, and have 

local information and content. 

It is promising to fulfil the ‘gap’ of the need. Therefore, this 

research wants to develop a Mobile Application for 

earthquake and tsunami early warning system which is 

support the Community Based Disaster Risk Reduction. This 

Mobile Application designed for local content of Bandar 

Lampung City, one earthquake and tsunami prone area in 

southern part of Sumatera Island, Lampung Province in 

Indonesia. 

 

II. METHOD OF RESEARCH 

This research conducted in the scope of Bandar Lampung City 

(Fig 1) by two stages: (1) to make design and to build Mobile 

Application for earthquake and tsunami early warning system; 

and (2) to deliver questionnaire a to some respondents for 

Mobile Application Try-Out, before and after using the 

mobile application. It was emphasized that the Mobile 

Application is not merely an Early Warning System, but it is 

also an education tools of disaster risk reduction. Hence, its 

contents are integrated to support Community Based Disaster 

Risk Reduction (Community Based DRR). 

https://orcid.org/0000-0001-8531-7485?lang=en
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Fig 1. Sattelite visual (by Google Earth) of Bandar Lampung City, Lampung Province, Indonesia 

 

Procedure of Mobile Application Programming is 

described by Fig 2 while the design of Mobile Application is 

explained by Fig 3.  

After the Mobile Application build, it is important to 

assure the user’s response, especially to study their response 

before and after use the Mobile Application, as a tool of 

community based disaster risk reduction. Therefore, 103 

respondents have been asked for survey as Mobile 

Application Try-Out. There were 53 respondents from 

Kangkung fishing village in Bumi Waras sub-district of 

Bandar Lampung City that represented marginalized 

community and 50 respondents from Bandar Lampung City 

who were educated and modern urban community. The 

response analysis will become significant note to improve the 

Mobile Application in the next research. 

 

 

Fig 2. Mobile Application Programming [19] 

 

 

Fig 3. Design of Mobile Application [20] 
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III. RESULTS AND DISCUSSION 

III.I. Mobile Application 

The mobile application this research named “Integrated Early 

Warning System of Lampung (Sistem Peringatan Dini 

Terpadu Lampung)”, which was built by “Progressive Web 

Application” (PWA). The PWA has advantage in making the 

user easier to get information without downloading it from 

application store. It also found that by PWA, the user may 

also run features (i.e. emergency call, evacuation route, 

evacuation signs, etc.) whenever not connected to internet. 

First thing to do to building the Mobile Application is to 

design the application with mockup software which produces 

pictures. The next step is programming with html, javascript, 

css, and php that was reformatted to become website of 

https://ewslampung.000webhostapp.com/. In this case, the 

hosting was chosen because it is free to be accessed and has 

SSL which are also required by PWA. To increase the 

performance of website, framework bootstrap was used. 

The “Integrated Early Warning System of Lampung” has 6 

(six) menu as described by Fig 2 and Fig3, they are: (1) 

Mitigation (mitigasi – Indonesia language); (2) Emergency 

Number (no darurat), (3) EWS/Early Warning System 

(SPD/Sistem Peringatan Dini); (4) Evacuation Point (titik 

evakuasi); (5) Evacuation Signs (rambu evakuasi); and (6) 

Post Earthquake (pasca gempa). 

Installation of “Integrated Early Warning System of Lampung” 

can be conducted by accessing 

https://ewslampung.000webhostapp.com/ by mobile phone, 

laptop, or even PC (Personal Computer). Interface of the 

Mobile Application is described by Fig 4 for mobile phone 

and Fig 5 for laptop and PC. 

 

 

Fig 4. Interface of “Integrated Early Warning System of 

Lampung” for mobile phone 

 

Fig 5. Interface of “Integrated Early Warning System of 

Lampung” for laptop and PC 

 

On “Mitigation” menu as shown by Fig 6, several videos are 

provided to give education about earthquake, tsunami, and 

DRR (Disaster Risk Reduction). The videos are the official 

ones from government agencies such as National Disaster 

Management Agency (BNPB) and National Climatological, 

Metrological, Geophysical Agency (BMKG) that link to 

Mobile Application. One video for example linked to 

https://www.youtube.com/watch?v=nk38uvgEWkM.  

 

Fig 6. Interface of Menu “Mitigation” 

 

The second menu as shown by Fig 7 is “Emergency Number”. 

By this menu, the user may have emergency call although 

there is no internet connection. There are 9 (nine) emergency 

calls available: Police Station (110), Ambulance (118), 

National Search and Rescue Agency (115), Disaster Station 

(129), Government Electricity Office (123), Government 

Telephone Office (117), National Alert Station (122), Fire 

Department (113), and Satellite Emergency Number  (112). 
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Fig 7. Interface of Menu “Emergency Number” 

 

Early Warning System (EWS) will be the third menu as 

shown by Fig 8. This menu links to official website of 

National Climatological, Metrological, and Geographical 

Agency (BMKG) which includes the official application of 

government as a mandatory (https://www.bmkg.go.id/ 

gempabumi/gempabumi-terkini. bmkg). 

 

Fig 8. Interface of Menu “Early Warning System” 

The “Evacuations Signs” is the fourth menu as described by 

Fig 9. This menu provides evacuation signs and its 

explanation. It will also give information about the evacuation 

signs available in the area. 

 

 Fig 9. Interface of Menu “Evacuation Signs” 

 

It is “Evacuations Route” as the fifth menu as described by 

Fig 10. The evacuation route of Lampung is available which is 

data of previous research [12]. There are 24 points of 

evacuation in the route along the coastal area which are 

divided into 3 (three) zones. 

 

Fig 10. Interface of Menu “Evacuation Route” 
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The sixth menu which is the last menu is “Post Earthquake” as 

described by Fig 11. This menu provides post earthquake 

education which give information about the things to do after 

the event of earthquake. 

 

Fig 11. Interface of Menu “Post Eartquake” 

 

III.2. Survey Response 

Try-Out of “Integrated Early Warning System of Lampung” 

Application (Figure 12) was conducted by Pre-Survey and 

Post-Survey [19]. There were 103 respondents interviewed for 

the survey. For 53 respondents (Group I), the interview was 

directly conducted at Kangkung fishing village, Bumi Waras 

sub-district, in Bandar Lampung City [5] while for 50 

respondents (Group II) in Bandar Lampung City the interview 

was conducted by online. 

 

Fig 12. Try-Out of “Integrated Early Warning System of 

Lampung” Application 

 

It was found that 90.6% of Group I didn’t know the 

emergency numbers, but only 26% in Group II. On the 

contrary, there were only 3% of Group II that know about 

evacuation points nearby their place while there were 66% of 

Group I who know the information. All respondents of Group 

II have smartphone, but only 64% of Group I that have it. For 

the respondents who have smartphone, 62.3% of Group I have 

difficulties in using the application, but it was also 46% of 

Group II. Most respondents (60%) from Group I and II 

recommended that the “Integrated Early Warning System of 

Lampung” Application should be widely informed and 

improved. 

Participatory is an important aspect in community based DRR. 

Hence, whenever many people in the community have enough 

information and being alert by early warning system, the 

disaster risk reduction will meet the goal of saving live. It is 

obvious that the “Integrated Early Warning System of 

Lampung” Application is also effective to give knowledge of 

disaster risk reduction as well as earthquake and tsunami. The 

Mobile Application can be developed for national purposes 

such as provided more evacuation routes in every place, 

especially in earthquake and tsunami prone areas. 

 

IV. CONCLUSIONS 

The “Integrated Early Warning System of Lampung” 

Application is effective to give alert and knowledge as early 

warning system. As promising early warning system, The 

“Integrated Early Warning System of Lampung” can be 

developed for national purposes. 
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