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Abstract—In many countries where natural disasters often occur, such as 
Indonesia, information about the area affected by the disaster is very important. 
As in the transportation sector, road users must avoid affected areas and roads. 
To overcome this problem, in this paper we propose a Geographic Information 
System (GIS) to identify areas affected by natural disasters within a certain ra-
dius. We use a web-based and mobile platform to present an open access sys-
tem. In addition, we utilize Open Street Map map data as a source of spatial da-
tabase that is open, wide-scale, and complete. In the initial stage, polygon-
shaped road data will be split into shorter line segments and stored in Post GISS 
patial DBMS. Furthermore, this system will automatically detect road segments 
that included within the radius of a natural disaster event. Displays of road seg-
ments affected by disasters will be accessible to users through web and mobile 
applications. In addition, we also test and evaluate our system in case studies in 
certain areas in Indonesia. 

Keywords—GIS; spatial data, Open Street Map, disaster, Haversine. 

1 Introduction 

In this world, every country will be at risk of natural disasters, such as floods, 
earthquakes, tsunami, fires, and landslides [1]. Even some regions of the country have 
high rates of natural disasters. For example, areas that have high rainfall will have a 
higher risk of floods and landslides. Areas that are close to the tectonic plate bounda-
ries will be more affected by tectonic earthquakes. And then the areas close to active 
volcanoes, the possibility of volcanic earthquakes will be higher. 

At a particular scale, a natural disaster will cause damage to the infrastructure of an 
area, especially the transportation sector. In this sector, the road is an important infra-
structure and is widely used by the population. Destruction to road infrastructure will 
result in a collapse in logistics access from one area to another. In this incident, road 
users often do not know the information of the area affected by natural disasters, es-
pecially information about roads that cannot be passed. If the information can be 
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known first, then road users will be able to make a solution to these conditions, such 
as finding another route or cancelling the travel plan. 

To overcome this problem, in this paper we propose a geographic information sys-
tem to identify areas affected by natural disasters within a certain radius. In this sys-
tem, if a disaster occurs that affects infrastructure damage, the government or a relat-
ed institution will determine a centre point for the disaster and decide the level of 
destruction from the disaster. The level of destruction will define how far the radius of 
the area affected by the disaster. Furthermore, the infrastructure especially roads, that 
entering the radius will be displayed in the form of data and digital maps. With an 
open-access system model, users can freely access and obtain information related to 
which roads are affected by the disaster so it cannot be passed [2]. In addition, geo-
spatial information in the form of disaster location data that is accurate, reliable, and 
accountable is needed to facilitate disaster management. 

As a case study, we will implement this system in the territory of Indonesia, which 
is in East Java province. To implement an open-access system, we will develop appli-
cations on the web and Android mobile platforms. With both types of platforms, the 
users will be able to access this system from anywhere, including from their respec-
tive vehicles. For spatial data needs, we use data from Open Street Map [3], a free 
access map data of the world and built by a community of mappers that contribute and 
maintain data about roads, trails, cafés, railway stations, and much more. The cover-
age of spatial data provided by Open Street Map has been very extensive and quite 
comprehensive, especially for road data in Indonesia. It was different with spatial data 
that has been collected by local government or specific organization. It was often 
incompatible [4]. 

To implement spatial data processing, we use several geometry calculation meth-
ods in this system. First, we downloaded the Open Street Map data specifically for the 
province of East Java, Indonesia, then export it into a spatial DBMS, Pos tGIS. The 
polygon-shaped road data will be split into shorter line segments and stored in another 
table. For each natural disaster event that is entered, the system will automatically 
identify segments that enter the circle at a certain radius, based on that data. Several 
spatial functions and Haversine formulas [5] are used in the identification process. 

At the end of this paper, we present the results of testing and evaluation of this sys-
tem. Performance shows that the density of a region's data will affect the access time 
of this system. This is due to the use of spatial functions and geometric calculations 
that require a long processing time. Furthermore, it will be closed with conclusions 
obtained and plans for future works. 

This paper contains 8 sections. Section 2 provide some related research that was 
conducted in GIS for disaster management. In section 3, we discuss about GIS, spatial 
data, OpenStreetMap, and geometry calculation for spatial case. Section 4 explain 
about the method to detect affected area of disaster. Section 5 present the design of 
the mobile and web system. In section 6, we show implementation process of the 
system. Evaluation about system implementation is explained in section 7. Finally, we 
resume the conclusion about this research and provide the future works. 
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2 Related Works 

In 2013, Lamovec et al conduct a study to present the important method in machine 
learning for quick and effective procedures on remote sensing data for detecting 
flooded area [6]. They use satellite images, digital terrain models (DTMs), and the 
river network in this case. The J48 decision tree algorithm produced the best results to 
determine flooded area in Selška Sora river valley, Slovenia. 

In 2017, Sangameswar et al developed an algorithm to identify area affected by 
natural disaster using data that gathered from social media[7].To obtain information 
on the natural disaster, the tweets from Twitter social media are extracted to R-Studio 
environment then analyze it using big data mining algorithm to map and present the 
natural disaster in India.  

Also in 2017, Ruiliang Pu conducted a study about mapping and assessing natural 
disasters with utilize geospatial technology, including remote sensing, GIS, GPS, and 
spatial statistics [8].This study related to mapping, monitoring, and assessing natural 
disasters before and after they occur.  

Continue in 2017, Indriasari et al propose My Map Volunteers, a mobile and web 
application to map the disaster volunteer position [9]. It can effectively and efficiently 
detect the position then improve the disaster management. With this application, the 
disaster coordinator can search the volunteers and monitor their positions fastly. 

In 2018, Wang et al proposed an architecture to collect, manage, transport, and 
process the observational data of geosensor networks disaster monitoring [10]. To 
apply this architecture, they developed the Mine Slope Monitoring System in China. 
This study evaluated this system has been implemented at the Chinese mine. 

In 2019, Subasinghe et al developed Citizen Disaster Reaction Multi-Agent Simu-
lation, a multiagent system that simulates the reaction of citizens to a natural disaster 
in a city by gathering information from social media [1]. The evaluation result showed 
that event mapping based on citizen update streams is mostly influenced by the 
amount and movement of citizen. 

Also in 2019, Srivathsav et al proposed a system namely Automatic Disaster De-
tection System, a post disaster system that designed to detect the disaster affected 
areas and to support post operations[11]. With this system, we can see the area that 
most affected by natural disaster with comparing imager from Google Earth. 

3 Geographic Information Systems 

Geographic Information System (GIS) is a computer-based system that is used to 
store and manipulate geographic information [12]. GIS is designed to collect, store, 
and analyze objects integrate location as part of an information system [13]. GIS has 
the following four capabilities in handling data that is a geographic reference [14], 
including input, data management (data storage and calling), data analysis and manip-
ulation, and output. Nowadays, there are some proliferation of free-to-use mapping 
software such as Google Maps and Bing Maps, as well as the free and open-source 
map provides Open Street Map [15].  
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As an information system, GIS comprises spatial data, the software, and analysis 
and modeling tools [13]. It produces visual or data outputs shared on a network or 
cloud, stored in a database, or displayed on mobile or computer devices. The most 
widely used data is the spatial data type. The DBMS type is spatial DBMS. In this 
system, the source of map data used is Open Street Map and the spatial DBMS used is 
Post GIS. In GIS, existing spatial data will be processed so that the information need-
ed by the user is generated. Data processing can use queries on the DBMS by utilizing 
functions for geometry. Also, geometry processing with formulas, such as Haversine, 
is needed to find the distance of 2 points. 

3.1 Spatial DBMS 

Spatial data is data that have some form of spatial or geographic reference that en-
ables them to be located in two (or three) dimensional space [16]. The objects stored 
in spatial database are the spatial objects with each type and has implicit relationship 
between the objects [17]. Currently, spatial data is becoming an important medium for 
sustainable development planning and natural resource management on continental, 
national, regional and local coverage. The utilization of spatial data is increasing after 
the existence of digital mapping technology and its utilization in GIS. Spatial data 
formats can be vector (polygon / area, line, points) or raster. 

The Spatial Database Management System (Spatial DBMS) is software that can 
work like the existing DBMS and supports spatial data models, spatial abstract data 
types (ADT / Abstract Data Type) & query languages that can call ADT. This soft-
ware also supports spatial indexing, efficient spatial operation processing algorithms, 
and domain rules that are specific to query optimization. One of the open-source Spa-
tial DBMS is Post GIS, an extension of Postgre SQL that can perform spatial data 
processing. Post GIS can be used to handle and process geographic data. This GIS 
database can both manage the spatial data and common DBMS function [18]. 

3.2 Open street map data 

Open Street Map (OSM) is a project that aims to create and provide geographic. It 
is a free access map data of the world and built by a community of mappers that con-
tribute and maintain data about roads, trails, railway stations, and much more [3]. 
Through the Open Data Commons Open Database License 1.0, OSM contributors can 
own, modify, and share data widely.OSM’s greatest strength that it will be huge me-
dia of contributors [2]. They have collected and generated street and topographic data 
with simple teams and without world-class equipment. They also have unequal map-
ping and cartographic experience, different cultures, and various educational back-
grounds and interests [19]. 

At present, there are various types of digital map providers available on the inter-
net, but most have limitations in their free use [20]. It makes the community, govern-
ment, researchers and academics, innovators, and many other parties unable to freely 
use the data available on the map. The availability of OSM spatial datasets has pro-
duced many opportunities for researchers and developers to develop system against 
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restricted spatial datasets[21].In OSM, the spatial objects are encodedin the form of 
vector data, including points, polylines, and polygons[22]. It was described as attrib-
utes called tags (place, road, river, highway, and so on). Initially, OSM focused 
onmapping streets and roads, then it has moved so far beyond these types[23].The 
number of new features will always increase year by year[24]. 

3.3 Geometry 

Geometry means the measurement of the earth, namely the study of relationships 
within space. To calculate the coordinates of the location of the earth in this study 
using the decimal degree format that is by using 2 numbers that show horizontal and 
vertical lines. The Haversine formula is an important equation in the field of naviga-
tion, to find the distance of an arc between two points on the ball of longitude and 
latitude [5]. TheHaversine formula, in another name, is also termed as “Great cir-
cleDistances” [25].This is a form of special equations of spherical trigonometry in 
looking for the relationship between sides and angles of triangles in the spherical 
plane. 

To get the distance between two coordinate points on the earth, it is necessary to 
implement the haversine and spherical law of cosines equations to get the Haversine-
formula as shown in Formula 1. 

 (1) 

In its application to the earth, this Haversine formula must be multiplied by the ra-
dius of the earth's circle whose value is 6371 km. For latitude and longitude values in 
the form of decimal degrees, it must be changed to radians by multiplying the latitude 
and longitude values by 1 degree or 0.01745329251994 rad [2]. 

4 Method 

To build a system capable of processing spatial data, a Spatial Database Manage-
ment System (SDBMS) is needed. In this study, the author uses Post GIS because it is 
open source, supports several spatial functions, and is quite supportive when com-
pared to other open-source Spatial DBMS [8]. We carry out three stages of the pro-
cess namely exporting source data, processing spatial data, and presenting maps to 
users. As shown in Fig.1, data source will come from Open Street Map and end in the 
presentation of maps on web and mobile applications. 
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Fig. 1. System development process 

4.1 Exporting data source 

In this research, we will use the Open Street Map road spatial data for Indonesia, 
especially the East Java province, as a data source. The data format and structures are 
open and free to access for developing and delivering geographical information [26]. 
This data can be converted into other widely used spatial data formats, such as KLM 
(Google Earth) and SHP (Arc GIS). As the extraction of data from OSM, it will take 
some time to extract, especially for a large area [27]. Furthermore, OSM source data 
is exported to Postgre SQL which already has a Post GIS extension so that it can per-
form operations for spatial data [28]. Postgre SQL with this extension can then be 
classified as a SDBMS, a DBMS that can process spatial data. Then the data that has 
been stored in this SDBMS can be further processed for the needs of mapping road 
conditions. 

4.2 Data processing 

Spatial data from OSM is stored in SDBMS with multiline string geometry data 
types. The multiline string data type is a type of geometry data in the form of collec-
tions that only contain line string. While line string is a collection of dots that form a 
set of connected straight lines. This data type is usually used to map certain objects 
such as roads, rivers, paths, and circuit paths. Geometry data for this road needs to be 
processed before it can be marked as a disaster-affected area. Line lengths vary from 
tens of meters to thousands of meters, thus requiring the separation of road data into 
segments with a maximum length of 5 meters [8]. Each of these road segments will be 
marked according to their conditions. Fig. 2 shows the steps to make the affected area 
data. 

 
Fig. 2. Detail of data processing 
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To mark the affected area on the road can be done on 1 data road with a maximum 
length of 5 meters [8]. Each road segment can be marked and stored in a separate 
status table. Data collection of road segments that have been marked according to 
their respective areas are then displayed in map form on web browsers and mobile 
devices. To display spatial data in the form of maps in web browsers and mobile de-
vices, can use the Leaflet library which is integrated with the PHP programming lan-
guage and XAMMP as the server. 

4.3 User presentation 

To present the map information to user, we use two frameworks, including web 
application and mobile application. The web applications will be developed with the 
Node.js, an event-driven I/O server-side JavaScript environment that allows for Ja-
vaScript to operate on the server. To present the OSM-based map, we use Leaflets, 
the leading open-source JavaScript library for mobile-friendly interactive maps. To fit 
up the web application, we develop an Android-based application using the react 
native libraries from Github. With mobile apps, people can easily to acquire infor-
mation, resources, and services at any time and place [29]. 

An OSM-based map will be displayed on the web page or mobile application, as a 
basis for displaying damaged road data. Further damaged road segments will be added 
at the top layer, according to the geometry of the segments, including the coordinates, 
lengths, and locations of the region. 

5 System Design 

To mark the affected area on the road can be done on 1 data road with a maximum 
length of 5 meters [30]. Each road segment can be marked and stored in a separate 
status table. Data collection of road segments that have been marked according to 
their respective areas are then displayed in map form on web browsers and mobile 
devices.  

5.1 Type of disaster 

Natural disasters are disasters caused by events or series of events caused by na-
ture, including earthquakes, tsunamis, volcanic eruptions, floods, droughts, hurri-
canes, and landslides. According to these conditions, the writer uses geometry analy-
sis. The generating process is carried out around the circle of areas where natural 
disasters occur. 

5.2 Database design 

This database contains disaster entities as a whole and segment data entities report-
ed according to disaster conditions. The road segment entity will be filled with seg-
mented process results data from all road segments taken from Open Street Map. Each 
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segment will represent part of the path that can be given a status according to its con-
dition. Each segment will contain information such as road ID, length, geometry data, 
region, and road metadata. 

Fig. 3 has shown that the disaster_points table represents all path data taken direct-
ly from Openstreetmaps. Spatial data points are stored in multicasting format. Fur-
thermore, all data paths are broken down into segments that are stored in the 
pnm_road_segments table, where spatial data from the road segment is stored inline 
string format. The next data segment inputted by the admin will be saved in disas-
ter_points. Every natural disaster will be stored in a disaster_points table, including 
radius, disaster status, related information, time of occurrence and reporting time. 
Each disasteraffected area will include one or more roads and will be stored in the 
road_segments table. Each saved segment will contain information from the center 
line geometry, the centroid point geometry, and segment length. 

 
Fig. 3. Database design 

5.3 Road segmentations 

The existing data in Open Street Map is represented in the form of string lines, 
where the length of each segment varies from tens of meters to thousands of meters. 
To record road conditions, a shorter segment is needed so that data collection of road 
conditions will be more detailed. Each path will be splatted into several segments with 
maximum length of the segment is 5 meters [30]. To segment paths with a maximum 
length of 5 meters can use the following query: 

 

SELECT a.osm_id,(a.ra).path[1] AS sid, a.name, st_segmentize ((a.ra).geom, 
0.00004533::double precision) AS lgeom, st_length ((a.ra).geom::geography) 

AS length FROM (SELECT osm_id::bigint AS osm_id, name, 
st_dump(geom) AS ra FROM pnm_roads) a; 
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5.4 Identifying of affected segments 

The road segment may have affected status if the admin has validated a disaster 
will be published via the website. The following are the coloring types of disasters 
that occur with the following results: 

• Landslide: Green 
• Flood: Blue 
• Fire: Red 
• Earthquake: Yellow 

Following this, the marking area flow can be seen in Fig. 4. The following is an 
explanation of each process above: 

• Determine the centre point (latitude and longitude): In addition to determining 
the centre point is also determined the disaster radius value with units of KMs that 
are useful for forming circles on the map. 

• Data is stored in the database: After the data input process, the data will be 
stored in the Post GIS database. 

• Encoding: This is the process of implementing a system that has been designed 
previously that is making the affected area in the form of a circle by dividing the 
road segment using the PHP programming language. 

• Shown on the web: At this stage, the results of the coding will appear in the form 
of websites with various colors according to the type of disaster that is inputted and 
contains information about the disaster. 

With the steps above which are based on the leaflet library so that the affected area 
is formed in the form of a circle with the description of the affected street name, the 
length of the affected segment and the shortest distance from the centre with different 
colors for each disaster. 

 
Fig. 4. Application flows 
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6 System Implementation 

At this stage detailed and detailed discussion on the implementation and testing of 
identification of areas affected by natural disasters by utilizing OSM spatial data. 
Below is a description of the course of the geographic information system. 

6.1 Spatial data 

Spatial data stored in DBMS can then be accessed and presented through web ap-
plications and mobile devices. By using the web and cellular applications, all commu-
nities can easily access this system, used to visually see data and road positions af-
fected by disasters. 

6.2 Web application 

In developing web applications, the author uses PHP and JavaScript to encode the 
system. Helped with leaflet as an open source JavaScript library and easy to analyze 
to do the interactive mapping. OSM-based maps will be shown below. 

 
Fig. 5. Web application result 

Fig. 5 is a display of a web-based system, as a basis for displaying road data affect-
ed by natural disasters, information is added according to the coordinates of the disas-
ter centre in the form of street names, the length of the affected segment and the 
shortest distance from the centre point. Besides, the user can input the range of date 
that the disaster was available. The disaster affected areas do not all have street 
names, but on the OSM map they already have osm_id just naming the road. To get 
results like the picture above the author uses the following query: 
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In the query above $latt and $long is the latitude and longitude value at the 

center of the disaster. Whereas $radd itself is a radius value on the OSM map which 
at each kilometre = 0.0091 on the map and $ km is the radius value that has been 
inputted to the disaster data, that the data will be dynamically loaded by the system. 

6.3 Mobile application 

Much like applications on the web, the mobile application also displays OSM maps 
as map bases and then displays damaged road segments according to those in the 
database. This mobile application will access web services as an interface with the 
Postgre SQL database. The display on the mobile device is shown in Fig. 6. 

 
Fig. 6. Mobile application result 

SELECT* from (select sid,name,oneway,ST_AsGeoJson(lgeom),centroid from 
pnm_road_segments where (cent_lat>= ".$latt." - ((".$radd.")*(".$km."))) and 

(cent_lat<= ".$latt." +((".$radd.")*(".$km."))) and (cent_lon>= ".$long." - 
((".$radd.")* (".$km."))) and (cent_lon<= ".$long." +((".$radd.")*(".$km.")))) a 

where st_distance (ST_GeomFromText('POINT(".$long." 
".$latt.")',4326),a.centroid)<((".$radd.")*(".$km."))"; 
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The picture above is a display for Android. On this page displays one area affected 
by natural disasters in the form of maps based on the disaster center latitude-longitude 
(point) and radius. 

7 Evaluation 

Based on application in the previous section, it is necessary to implement database 
design in SDBMS Postgre SQL with Post GIS extension. With this implementation, it 
takes some time to load the following application. The time calculation table needed 
in the disaster data runtime process is based on the radius value. Different centroid 
point will produce different number of segments and roads. Refer on Table 1 and 
Table 2, segment number under 5000 will make application timeout. The longest 
loading time obtained by case of centroid that produces 4754 segments with more 
than 6 minutes loading time. The result, of course, is depend on the hardware specifi-
cation and connection quality.  

Table 1.  Loading time of no timeout case 

Radius 
(kms) 

Centroid 1: -8.1432956, 
112.4354922 

Centroid 2: -7.7784543, 
112.7408099 

Centroid 3: -7.87103, 
112.5262 

# Seg-
ments # Roads Loading 

time 
# Seg-
ments # Roads Loading 

time 
# Seg-
ments # Roads Loading 

time 
0.5 2 1 0:00:08 13 2 0:00:11 96 9 0:00:57 
1 7 2 0:00:28 58 6 0:00:30 295 29 0:01:09 

1.5 18 3 0:00:32 81 8 0:00:41 544 46 0:01:26 
2 37 5 0:00:48 111 9 0:00:52 857 81 0:02:14 
3 69 9 0:01:02 181 18 0:01:03 1293 102 0:07:42 
4 143 13 0:01:15 284 24 0:01:18 1528 127 0:10:14 
5 250 24 0:01:24 422 41 0:01:27 1682 166 0:11:34 

Table 2.  Loading time of with timeout case 

Radius (kms) 
Centroid 4: -7.96380753, 112.59719339 Centroid 5: -7.94425, 112.60132 

# Segments # Roads Loading time # Segments # Roads Loading time 
0.5 70 7 0:00:46 203 19 0:00:59 
1 312 25 0:01:13 823 83 0:01:42 

1.5 758 75 0:02:01 2582 228 0:02:18 
2 1201 127 0:02:44 4754 477 0:06:43 
3 2968 251 0:04:10 - - timeout 
4 - - timeout - - timeout 
5 - - timeout - - timeout 

 
The table above is the result of a system runtime whose center point (latitude and 

longitude) has been determined previously. The timeout results are obtained if the 
process of loading the system is long enough. This is due to the wider area segment 
that requires a long load time too. 
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Fig. 7. Loading Time of Application 

Fig.7 above is the result of a graph from the table in figure 7 where the graph 
above shows that the radius value in a disaster greatly affects the load process on the 
system. This is because the radius value affects the area affected. The higher the radi-
us value, the wider the area affected by the disaster, which means that the length of 
the segment is wider, and the road data affected is also increasing. 

8 Conclusion 

The results of this spatial data analysis are able to segment the path and display the 
affected segment length by forming circles or radius in kilometers. Every disaster 
event will be stored in a disaster ID, each disaster ID has its own radius value and 
centre point so it can be clearly seen that each disaster will display the name of the 
affected road, the length of the affected segment and the closest distance from the 
disaster point. The process of displaying the area affected on the map also requires a 
certain amount of time depending on the density of the road, the connection and the 
area affected. 

In the future, we will improve the method with the form of a polygon of affected 
area. We will also add some features to detect other objects like building, river, lake, 
public facilities. Also, the features to make new route to avoid disaster affected area. 
In addition, we will also develop the design of this this so that it can be more integrat-
ed and with existing natural disaster warning systems. 

9 References 

[1] Subasinghe, I., Nittel, S., Cressey, M., Landon, M., &Bajracharya, P. (2018). Real-time 
mapping of natural disasters using citizen update streams. International Journal of Geo-
graphical Information Science, 1-29. https://doi.org/10.1080/13658816.2019.1639185 

92 http://www.i-joe.org

https://doi.org/10.1080/13658816.2019.1639185


Paper—A Web and Mobile GIS for Identifying Areas within the Radius Affected by Natural Disasters … 

[2] Mooney, P., & Minghini, M. (2017). A Review of Open Street Map Data. In Mapping and 
the Citizen Sensor (pp. 37-59). Milano, Italy: London: Ubiquity Press. 
https://doi.org/10.5334/bbf.c  

[3] Contributors, O. (n.d.). Open Street Map powers map data on thousands of web sites, mo-
bile apps, and hardware devices. (Open Street Map Foundation) Retrieved August 12, 
2019, from https://www.openstreetmap.org/about 

[4] Rajabifard, A., & Williamson, I. P. (2003). Spatial data infrastructures: concept, SDI hier-
archy and future directions. GEOMATICS'80 Conference. Tehran, Iran. 
https://doi.org/10.1201/9780203485774.ch2 

[5] Wikipedia. (2019, August 7). Haversine formula. (Wikimedia Foundation, Inc.) Retrieved 
August 13, 2019, from https://en.wikipedia.org/wiki/Haversine_formula 

[6] Lamovec, P., Velkanovski, T., Mikos, M., &Osir, K. (2013). Detecting flooded areas with 
machine learning techniques: case study of the Selška Sora river flash flood in September 
2007. Journal of Applied Remote Sensing, 7(1), 1-12. https://doi.org/10.1117/1.JRS. 
7.073564  

[7] Sangameswar, M. V., Rao, M. N., & Satyanarayana, S. (2017). An algorithm for identifi-
cation of natural disaster affected area. Journal of Big Data, 4(39), 1-11. 
https://doi.org/10.1186/s40537-017-0096-1  

[8] Pu, R. (2017). Mapping and Assessing Natural Disasters Using Geospatial Technologies. 
Geosciences, 7(1), 4. https://doi.org/10.3390/geosciences7010004 

[9] Indriasari, T. D., Anindito, K., Julianto, E., &Pangaribuan, B. L. (2017). A Mobile and 
Web Application for Mapping Disaster Volunteers’ Position in Indonesia. International 
Journal of Interactive Mobile Technologies, 11(3), 98-112. https://doi.org/10.3991/ 
ijim.v11i3.6477 

[10] Wang, J., & Yang, X. (2018). An Automatic Online Disaster Monitoring Network: Net-
work Architecture and a Case Study Monitoring Slope Stability. International Journal of 
Online and Biomedical Engineering, 14(3), 4-19. https://doi.org/10.3991/ijoe.v14i03. 
7669 

[11] Srivathsav, N. P., Anitha, Anvitha, Maneesha, &Imambi, S. (2019). Detection of Disaster 
Affected Regions based on Change Detection using Deep Architecture. International Jour-
nal of Innovative Technology and Exploring Engineering, 8(5), 124-128. 

[12] Clarke, K. C. (1986). Advances in Geographic Information Systems. Computer, Environ-
ment, and Urban Systems, 10(34), 175-184.https://doi.org/10.1016/0198-9715(86)90006-2  

[13] Farkas, D., Hilton, B., Pick, J., Ramakrishna, H., Sarkar, A., & Shin, N. (2016). A Tutorial 
on Geographic Information Systems: A Ten-year Update. Communications of the Associa-
tion for Information Systems, 38(9), 190 – 234. https://doi.org/10.17705/1CAIS. 
03809 

[14] Bunch, M. J., Kumaran, T. V., & Joseph, R. (2012). Using Geographic Information Sys-
tems (GIS) For Spatial Planning and Environmental Management in India: Critical Con-
siderations. International Journal of Applied Science and Technology, 2(2), 40-54. 

[15] Wikipedia. (2019, August 11). Geographic information system. (Wikimedia Foundation, 
Inc.) Retrieved August 12, 2019, from  
https://en.wikipedia.org/wiki/Geographic_information_system 

[16] Pick, J. B. (2005). Geographic Information Systems in Business. Hershey, USA: Idea 
Group Publishing. https://doi.org/10.4018/978-1-59140-399-9 

[17] Rajan, S. N., Sinha, A. K., & Singh, J. B. (2012, August). The Study of Knowledge Dis-
covery with Spatial Data Mining in Epidemiology Database. International Journal of Engi-
neering Research & Technology, 1(6), 1-11. 

iJOE ‒ Vol. 15, No. 15, 2019 93

https://doi.org/10.5334/bbf.c
https://doi.org/10.1201/9780203485774.ch2
https://doi.org/10.1117/1.JRS.%0b7.073564
https://doi.org/10.1117/1.JRS.%0b7.073564
https://doi.org/10.1186/s40537-017-0096-1
https://doi.org/10.3390/geosciences7010004
https://doi.org/10.3991/%0bijim.v11i3.6477
https://doi.org/10.3991/%0bijim.v11i3.6477
https://doi.org/10.3991/ijoe.v14i03.%0b7669
https://doi.org/10.3991/ijoe.v14i03.%0b7669
https://doi.org/10.1016/0198-9715(86)90006-2
https://doi.org/10.17705/1CAIS.%0b03809
https://doi.org/10.17705/1CAIS.%0b03809
https://en.wikipedia.org/wiki/Geographic_information_system
https://doi.org/10.4018/978-1-59140-399-9


Paper—A Web and Mobile GIS for Identifying Areas within the Radius Affected by Natural Disasters … 

[18] Liu, X. (2017). Application of GIS Technology and Sensor Technology in Tunnel Defor-
mation Mapping. International Journal of Online and Biomedical Engineering, 13(5), 188-
198. https://doi.org/10.3991/ijoe.v13i05.7059 

[19] Ali, A. L., Sirilertworakul, N., Zipf, A., &Mobasheri, A. (2016). Guided Classification 
System for Conceptual Overlapping Classes in Open Street Map. International Journal of 
Geo-Information, 5(87), 1-22. https://doi.org/10.3390/ijgi5060087 

[20] Wiki, O. (2017, March 22). About Open Street Map. (The Open Street Map Wiki) Re-
trieved August 1, 2019, from https://wiki.openstreetmap.org/wiki/About_OpenStreetMap 

[21] Brovelli, M. A., Minghini, M., Molinari, M., & Mooney, P. (2017). Towards an Automat-
ed Comparison of Open Street Map with Authoritative Road Datasets. Transactions in 
GIS, 21(2), 191-206. https://doi.org/10.1111/tgis.12182 

[22] Ballatore, A., &Zipf, A. (2015). A Conceptual Quality Framework for Volunteered Geo-
graphic Information. International Conference on Spatial Information Theory (COSIT 
2015). Santa Fe, NM, USA. https://doi.org/10.1007/978-3-319-23374-1_5 

[23] Arsanjani, J. J., Zipf, A., Mooney, P., &Helbich, M. (2015). An Introduction to Open-
StreetMap in Geographic Information Science: Experiences, Research, and Applications. 
In Lecture Notes in Geoinformation and Cartography (pp. 1-15). Springer. 
https://doi.org/10.1007/978-3-319-14280-7_1 

[24] McConchie, A. (2016, April 9). Open Street Map past(s), Open Street Map future(s). Re-
trieved 8 12, 2019, from https://hi.stamen.com/openstreetmap-past-s-openstreetmap-
future-s-cafddc2a4736#.hklbicd24 

[25] L, G., & Kumar, V. (2015). Indoor Wireless Localization using Haversine Formula. Inter-
national Advanced Research Journal in Science, Engineering and Technology, 2(7), 59-63.  

[26] Haklay, M., & Weber, P. (2008). Open Street Map: User-Generated Street Maps. IEEE 
Pervasive Computing, 7(4), 12-18. https://doi.org/10.1109/MPRV.2008.80  

[27] Fonte, C. C., Fontes, D., & Cardoso, A. (2018). A Web GIS-Based Platform to Harvest 
Geo referenced Data from Social Networks: Examples of Data Collection Regarding Dis-
aster Events. International Journal of Online and Biomedical Engineering, 14(2), 165-172. 
https://doi.org/10.3991/ijoe.v14i02.8191 

[28] Zielstra, D., Hochmair, H. H., & Neis, P. (2013). Assessing the Effect of Data Imports on 
the Completeness of Open Street Map – A United States Case Study. Transactions in GIS, 
17(3), 315-334. https://doi.org/10.1111/tgis.12037 

[29] Gao, C., & Wang, J. (2017). Mobile Teaching of Digital Mapping Based on the We Chat 
Official Account Admin Platform. International Journal of Emerging Technologies in 
Learning, 12(7), 56-67. https://doi.org/10.3991/ijet.v12i07.7225 

[30] Syaifudin, Y. W., Puspitasari, D., Ariyanto, Y., &Ariyanto, R. (2018). The design of road 
conditions mapping system by utilizing openstreetmap spatial data. 8th Annual Interna-
tional Conference (AIC) 2018 on Science and Engineering. Banda Aceh, Indonesia. 
https://doi.org/10.1088/1757-899X/523/1/012045 

10 Authors 

Rudy Ariyanto is member of Institute of Electrical and Electronics Engineers 
(IEEE) and a senior lecturer at State Polytechnic of Malang, Indonesia. He received 
the master’s degree from Gajah Mada University, Indonesia. His research mainly 
focused on Artificial Intelligence, Information Systems, and Software Engineering. 
Email: rudy@polinema.ac.id. 

94 http://www.i-joe.org

https://doi.org/10.3991/ijoe.v13i05.7059
https://doi.org/10.3390/ijgi5060087
https://doi.org/10.1111/tgis.12182
https://doi.org/10.1007/978-3-319-23374-1_5
https://doi.org/10.1007/978-3-319-14280-7_1
https://hi.stamen.com/openstreetmap-past-s-openstreetmap-future-s-cafddc2a4736%23.hklbicd24
https://hi.stamen.com/openstreetmap-past-s-openstreetmap-future-s-cafddc2a4736%23.hklbicd24
https://doi.org/10.1109/MPRV.2008.80
https://doi.org/10.3991/ijoe.v14i02.8191
https://doi.org/10.1111/tgis.12037
https://doi.org/10.3991/ijet.v12i07.7225
https://doi.org/10.1088/1757-899X/523/1/012045
rudy@polinema.ac.id


Paper—A Web and Mobile GIS for Identifying Areas within the Radius Affected by Natural Disasters … 

Yan Watequlis Syaifudin is member of Institute of Electrical and Electronics En-
gineers (IEEE) and an associate professor at State Polytechnic of Malang, Indonesia. 
He received the bachelor’s degree in informatics from Bandung Institute of Technol-
ogy, Indonesia, in 2003, and the master’s degree in information technology from 
SepuluhNopember Institute of Technology, Surabaya, Indonesia, in 2011, respective-
ly.His research interests include Educational Technology, Information Systems, and 
Database Systems. He is a student member of IEICE. 

Dwi Puspitasari is member of Institute of Electrical and Electronics Engineers 
(IEEE) and a senior lecturer at State Polytechnic of Malang, Indonesia. He received 
the master’s degree from Sepuluh Nopember Institute of Technology, Surabaya, In-
donesia. Her research mainly focused on Information Systems, Data Analytics, and 
Software Engineering. Email: dwi.puspitasari@polinema.ac.id. 

Suprihatin is a software engineer. She obtained the bachelor’s degree at State Poly-
technic of Malang, Indonesia. Email: atin0809@gmail.com. 

Ahmadi Yuli Ananta is a senior lecturer at State Polytechnic of Malang, Indone-
sia. His research mainly focused on Management Information Systems, Network 
Systems, and Technology Management. Email: ahmadi@polinema.ac.id. 

Awan Setiawan is an associate professor at State Polytechnic of Malang, Indone-
sia. His research mainly focused on Management Information Systems, Internet of 
Things, and Power Systems. Email: awan@polinema.ac.id. 

Erfan Rohadi is a senior lecturer at State Polytechnic of Malang, Indonesia. He 
received the PhD degree from Nagasaki University, Japan. His research mainly fo-
cused on Antenna Engineering, Information Systems, and Geographic Information 
Systems. Email: erfanr@polinema.ac.id. 

Article submitted 2019-08-13. Resubmitted 2019-09-16. Final acceptance 2019-09-17. Final version 
published as submitted by the authors 

iJOE ‒ Vol. 15, No. 15, 2019 95

mailto:dwi.puspitasari@polinema.ac.id
mailto:atin0809@gmail.com.
mailto:ahmadi@polinema.ac.id
mailto:awan@polinema.ac.id
mailto:erfanr@polinema.ac.id

