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Abstract— Natural disasters in Indonesia have tremendously impacted the victims. This is because there has not been a solution/method that 
can be used immediately when a natural disaster occurs, so losses caused by natural disasters continue to increase and are difficult to recover. 

The research used a case study of the Cianjur area. The research provides immediate assistance when natural disasters occur, as a liaison between 

donors and disaster victims, and is easy to use anytime and anywhere—assisting using the A Star method, which is used in navigation systems 

to obtain the fastest and closest distance by calculating two points using Longitude and Latitude. The result is an app for mobile devices used 
by donors, couriers, and victims of natural disasters, where donors can give their donated items faster. Apps can help the community at large. 

Many people can use the application to share information at the disaster site. The application is also easy to use anytime and anywhere, obtained 

from a weight of 4.00 by the users. 
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I. INTRODUCTION 

Life is inherently intertwined with unforeseen occurrences, 

including events like natural disasters. The frequency and 

magnitude of natural disasters such as floods, hurricanes, and 

earthquakes are increasing yearly [1], [2]. Indonesia is among 

the countries most vulnerable to natural disasters. Natural 

disasters in Indonesia, especially earthquakes, can cause many 

casualties and damage people's buildings [3], [4]. After all, 

earthquakes are one of the most devastating natural disasters 

that can cause human, infrastructure, economic, and social 

losses [5]. Earthquakes often occur in Indonesia because they 

are crossed by four plate lines: the Indo-Australian plate, the 

Eurasian plate, the Pacific plate, and the Philippine plate [6]. 

Since 2014 – 2023, it has been known that natural disasters 

in the form of tornadoes are the most frequent disasters in 

Indonesia, with a score of 4.653 cases. Landslides have 

occurred most frequently in the Cianjur area over the past five 

years, with a score of 59, compared to other natural disasters, 

such as earthquakes, with a score of 5. Earthquakes are among 

the third-fewest of all disasters that occurred in the Cianjur area 

[7]. 

On November 21, 2022, there was an earthquake with a 

magnitude of 5.6 and an average depth of 10 KM in Cianjur 

Regency, West Java Province [8]. The earthquake occurred due 

to a fault shift called the Cugenang fault. The fault affected nine 

villages in two sub-districts of Cianjur area. Six villages in the 

Cugenang District consisting of Cibeureum Village, 

Nyalindung Village, Mangunkerta Village, Sarampad Village, 

Cibulakan Village, and Benjot Village; 2 villages in Pacet 

District, namely Ciherang Village, Ciputri Village; In addition, 

there is also one other village at the end of the fault, namely 

Nagrak Village [9], [10]. The impact of the earthquake caused 

327 deaths, and many buildings were completely damaged [11].  

When a natural disaster occurs, various demands occur, and 

then there is damage to networks and facilities. It is estimated 

that there will be a shortage of resources, which will increase. 

[12]. By obtaining clear and high-quality data and information 

on the needs of the victims, the use of technology will be very 

helpful in the logistics sector. Therefore, the distribution of 

logistical aid has an important role in helping meet the needs of 

disaster victims. The delivery of appropriate logistical 

assistance to the victims can ease the burden on the victims 

[13]–[15]. Natural disaster relief is donated to areas affected by 

natural disasters through government organizations, NGOs, 

and disaster care volunteer posts [16]. These organizations have 

different owners and administrators but share the same goals 

[17].  

Disaster victims tend to have low expectations of help from 

people they contact through social networks. The study of 

Yuzuka Kashiwagi and Yasuyuki Todo interprets these results 

as possible because general shocks affect members of society 

while victims have limited social networks [18].  
One strategy that can be adopted for disaster management is 

to develop flexible technology solutions that create highly 

visible materials and improve responsiveness by improving the 

efficiency of people and processes [19]. The supply chain is 

needed to execute the strategy, and one of the most important 

components of the supply chain is logistics [20]. Today, one of 

the main logistics tasks is the effective movement of materials 

from producers to consumers [21]. The survival rate in disaster-

affected areas depends on the available logistical support[22].  
Social media contributes to the efficiency of information 

dissemination, so it is an important part of improving public 

information and warning during disasters [23]. Some things 

contributing to the speed of social media information 

dissemination are detecting socially disruptive events, 

facilitating crisis communication, and achieving situational 

awareness [24]. According to research data from the 

International Journal of Disaster Risk Reduction, disaster 

damage data is collected conventionally with field surveys, 

post-disaster satellite imagery, or Unmanned Aerial Vehicle 
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(UAV) imagery. However, none of these sources of 

information can be accessed quickly after a disaster due to 

limited atmospheric or environmental conditions for the 

deployment of manpower and equipment for the victims [25].  
The National Disaster Management Agency (BNPB) 

currently has several problems with the assistance process, 

from the assistance needed to the assistance that donors have 

distributed, so there is a backlog of donations that are not by the 

needs of victims of natural disasters. No complete or precise 

information media is one of the main factors in the current 

problems. So, there is no information on the actual needs of 

victims of natural disasters, and there is no information that 

conveys whether donations from donors have been distributed. 

BNPB currently only accommodates donations sent by donors 

and sorts the needs of the victims, causing some donations to 

be unable to be distributed, resulting in a buildup of donation 

items that BNPB cannot distribute. 
This research will create an information system that can 

display what types of donations are needed by victims of 

natural disasters and can display information to donors that 

donations that donors have sent have been distributed or are still 

being transmitted. Donors will also be given volunteer post 

information aimed at simplifying or speeding up the process of 

sending donations to the nearest volunteer post using the A Star 

method.   

II. RESEARCH METHODOLOGY 

This study used the A Star method, published in 1986 by 

Peter Hart, Nils Nilsson, and Bertram Raphae [26]. A Star 

combines Dijkstra and Breadth First Search (BFS) algorithms. 

It is the best algorithm for efficient path search and evaluation 

of different extension points based on heuristic costs. The 

algorithm is described in Figure 1. 

 

 
Figure 1. Flowchart Calculation Method A Star 

 

The A Star formula can be used in Equation (1).  

 

𝐹𝑛  =  𝐺𝑛  +  𝐻𝑛      (1) 

 
Figure 2. Mapping A Star Point A – Post 1 

 

In the A Star formula, G and H values are needed, where G 

values are obtained from one node to another node to the 

destination point on the map, and H values are obtained from 

Heuristic values from the user's coordinate point to the 

specified post endpoint [27], [28]. Figures 2 to 5 show finding 

the fastest and shortest route from the initial coordinate point 

(A) to the coordinate point at each post (Post 1/Post 2/Post 

3/Post 4). 

 
Figure 3. Mapping A Star Point, A – Post 2   

 
The best route that needs to be taken from point A to Post 1 

is A – E – F – Post 1, as shown in Figure 2, with a total (KM) 

taken of 39 KM. This is the fastest route that can be taken from 

several routes from point A to Post 1. 
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Figure 4. Mapping A Star Point, A – Post 3 

 
Figure 3 calculates the distance from point A to Post 2,3 

points can be passed to get to this post. The best route that needs 

to be taken from point A to Post 2 is obtained by A – C – L – 

Post 2, with a total (KM) taken of 57 KM. 

 
Figure 5. Mapping A Star Point, A – Post 4 

 

The best route that needs to be taken from point A to Post 3 

is obtained by A – C – L – J – Post 3, with a total (KM) of 52 

KM, as explained in Figure 4. This route differs from other 

routes because it passes through 4 points to the designated post, 

but the total distance travelled is almost the same as route point 

A to Post 2. 

The best route that needs to be taken from point A to Post 4 

is obtained A – K – H – Post 4, as shown in Figure 5, with a 

total (KM) of 47 KM. The distance from point A to post 4 is 

quite far, even though it only needs to pass 3 points. Heuristic 

value is carried out using Equation (2). 

 

𝐺𝑛 =  √(𝑥1 − 𝑥2)2 +  (𝑦1 − 𝑦2)2                                   (2)

  

The algorithm for the A Star method is explained, 

𝐴 =  √(−4 − 16)2 +  (129 − 110.5609)2  = 22 

𝐸 =  √(−6 − 10)2 +  (128 − 111.477)2  = 17 

𝐹 =  √(−6 − 10)2 +  (100.1 − 109.9)2  = 11 

𝐻 =  √(8 − 14)2 +  (129 − 103.701)2  = 26 

𝐾 = √(−8 − 15.1)2 + (131.376 − 101.2)2  = 31 

𝐶 =  √(−2.365 − 8.737)2 +  (151.599 − 104)2  = 48 

 

Calculate the A Star method using the heuristic value that is 

obtained: 

A − A =>  22  +  0  =  22 
A − E =>  17  +  14  =  31 
A − H  =>  26  +  26  =  52  
A − K  =>  31  +  13  =  44  
A − C  =>  48  +  16  =  64 
A − E − I  =>  38  +  14  +  16  =  68  
A − E − F  =>  11  +  14  +  15  =  40 
A − E − F − Post 1  =>  0  +  14  +  15  =  39 

 

Take the shortest distance on each related path. For example, 

point A can pass through points E, H, K, or C to reach Post 1. 

The calculation on each line shows that lines A – E are the 

closest. Continuing from point E, you can use path I or F, 

obtaining points A – E – F. The results of determining the path 

were obtained A – E – F – Post 1 with a total distance of 39. 

Donors expect applying the A Star method to make it easier to 

send donations according to the nearest post—the logistics 

delivery process used in the KitaPeduli application. 

a) Donors: Donors are users who provide donation assistance 

to disaster victims. The algorithm that occurs at the donor level 

is shown in Figure 6. After entering the application, donors can 

see data on logistical needs for disaster victims, and then donors 

can choose the items they want to donate. After choosing, 

donors will be given a choice of the nearest post to be able to 

send donated items.   

b) Courier: Couriers are one of the actors who play an 

essential role in sending donated goods from the post, where 

donors give their goods to the victims. Figure 7 shows the 

algorithms and processes at the courier level. 

The application is opened, and the courier will log in with 

his account first. Then, the courier will see a list of donated 
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items that have been filled. After that, the courier will choose 

the donated item to be delivered. During delivery, the courier 

can update the item's delivery status along with the last location 

of the courier's whereabouts.  
 

 
Figure 6. Donor Flowchart 

 

 
Figure 7. Courier Flowchart 

Data collection using qualitative and quantitative methods in 

interviews, data analysis of literature studies, and official 

website data belonging to the Meteorology, Climatology and 

Geophysics Agency (BMKG) and BNPB, as shown in Figure 

8. The results were obtained through interviews regarding the 

need for a medium for donors to help disaster victims. The flow 

created for collecting all information is designed according to 

the needs of this research, understanding relevant previous 

studies, and assisting the researcher in choosing the appropriate 

research method. 

 

 
Figure 8. Research flowchart 

 

The research process starts with data collection conducted 

by interviews and through external data (BMKG & BNPB 

Data). After the data is obtained, it will be analyzed by literature 

review analysis and proceed to the testing process. The system 

will detect the user's longitude and latitude values and then 

input them to be able to test using the A Star method. The A 

Star method will generate a value in distance, which will then 

be saved to the database and displayed to the user's mobile layer. 

III. RESULT AND DISCUSSION 

The KitaPeduli application has several features and pages, 

each with its function. In Figure 9 to Figure 26, you can see the 

page's appearance and function. KitaPeduli has been tested by 

several users, and the test results can be seen in Table I. 
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TABLE I 

USABILITY TEST RESULTS 
Description Point 

KitaPeduli is easy to use 4.00 

 

Apps can help donors and victims of natural disasters 5.00 

 

KitaPeduli app performance 4.00 

The menu and features in the application are complete 3.50 

Bugs in KitaPeduli application 1.33 

 

If the user already has an account, they will get access to 

login by inputting the username and password registered on the 

register page. After entering the login form, the user can click 

the Login button as shown on the side, and if the user does not 

have an account, then the user must click the Sign-Up button as 

shown in Figure 9.  

 

 
Figure 9. Display of Login 

 

This Register page, shown in Figure 10, is helpful for users 

who do not have an account. Then, users must input the user 

form name, gender (Dropdown), address, email, account level 

(Dropdown), password, and confirm password. Make sure the 

password form and confirmed password form are the same. 

After that, the user can click the register button. If successful, 

the user will be redirected to the login view. Suppose the user 

already has an account from the KitaPeduli application. In that 

case, the user does not need to register because there is a Sign 

In button at the bottom to move the display from register to 

login.  
 

 
Figure 10. Display of Registration 

 

In Figure 11, there is a feature to fill in the location where 

the information on the status of the victim and the status of the 

instructor is displayed by the user. When the user presses the 

Submit button, the program will send a request to the map 

package to be able to get geographical values in the form of 

latitude and longitude values and display them on the next page. 

Users can also switch to the menu view on the Menu button. 

 

Figure 11. Display Of Select Region 
 

Figure 12 is a feature that provides information on the status 

of victims and infrastructure status based on the area that has 

been selected. Then, the selected area will display all the 

information data. Users can also switch to the menu view at the 

very bottom of the Menu button. 
 

 
Figure 12. Display of Area 
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In Figure 13, users can immediately see disaster information 

that is happening at a certain time, and there are several menus, 

such as disaster forms, logistics forms, victim status forms, 

infrastructure forms, disaster lists, logistics lists, delivery status, 

and certificates. The form menu is used by the user to input data 

into the program, while the list menu displays data that the user 

has input. 

 

 
Figure 13. Display of Menu 

 
In Figure 14, there is a Dashboard where users can see the 

number of disasters that have occurred since the application 

was released, the number of donors who joined the application, 

and the number of couriers who joined the application. Users 

can also see graphs of increases or decreases from disasters that 

occurred during the current year and graphs of increases or 

decreases in donors and couriers who joined the application. 

With this short dashboard, the admin level can conduct a brief 

analysis of the data owned, and it can also help in making 

decisions for actions that need to be done next. 

The disaster form serves to input any disaster events that 

have occurred in an area. The form in Figure 15 that has been 

inputted will be stored in the database. Data can also be entered 

from information obtained through BMKG. 

The logistics form in Figure 16 serves to fill the needs of the 

victims so that donors can know the items needed by the victims. 

PIC has a role on this logistics form page to input addresses and 

various needs of disaster victims, such as the type of goods, the 

name of the goods, the number of needs of the victims, and the 

number of victims in need. 

 

 
Figure 14. Display of Dashboard 

 

 
Figure 15. Display of Disaster Form 

 

 
Figure 16. Display of Logistics Forms 
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In Figure 17, there is a Victim Status Form page that PIC can 

fill out. This page is very important and must be filled in 

because the data that has been filled in will be information for 

donors related to the number of victims in an area after a 

disaster occurs. PIC can fill in the number of disaster victims, 

such as the number of deaths, the number of missing victims, 

the number of injured victims, and the number of victims who 

took refuge in evacuation posts. When the PIC presses the Save 

button, the data will be saved to the database and displayed on 

the Regions page.  

 

 
Figure 17. Display of Victim Status Form 

 

Figure 18 is a page to fill in damage data for all buildings in 

the area where the disaster occurred. All damage data for each 

building must be entered into this form to make conveying 

information easier and provide immediate assistance. 

 

 
Figure 18. Display of Infrastructure damage status form 

 

The Disaster History page serves to provide information on 

disaster events that have occurred or are happening, the data 

displayed in the form of the name of the disaster, the postal code 

where the disaster occurred, and the date of input of the disaster 

information. The data in Figure 19 is based on data that users 

have filled in on the disaster form.  
 

 
Figure 19. Display of Disaster History 

 

The Logistics Table in Figure 20 provides information on the 

logistics disaster victims need in an area. The contents of the 

list in this table come from the logistics form that has been 

inputted by the user, such as the post name, postal code of the 

post, type of goods needed, number of needs, information 

related to the number of donations that have been given, the 

column for donation, and the status of the donated items have 

been sent or have not been sent or are in the process of being 

sent.  

 

 
Figure 20. Display of Logistic Table 

 

Donors can make donations in Figure 21 according to the 

desired amount in Figure 20. The table has a button for 

donations that will display a pop-up in the form of the donation 

the donor wants to make.  

 

 
Figure 21. Display of Donation 
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Figure 22 provides information on the status of goods and 

the location of goods that have been or are being sent by courier. 

On this page, couriers can add status related to the delivery of 

donated items, where the added status will be visible to donors 

in real time.  

 

 
Figure 22. Display of Tracking Goods 

 

Donors can track the logistics they have distributed; couriers 

can add the delivery status of goods on the button located on 

the Delivery Status page. In Figure 23, the courier must input 

at every logistics checkpoint on the delivery route to the 

distribution destination. 

 

 
Figure 23. Display of Add Status 

IV. CONCLUSION 

The KitaPeduli application was created to help disaster 

victims get help from donors. The application can display the 

logistics requested by the victims, as well as the status and 

location related to the logistics so that donors can be sure that 

the victims of the disaster correctly receive the items they 

donate. With a value weight of 4.00, the KitaPeduli application 

is feasible and easy for the public to use. Future research can 

use other or several methods and compare the results of these 

methods. 
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