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Abstract_ Providing real time information can lead to 

efficient decision-making for responding to both 

naturally or man-made disaster and reduce in loss of 

life and injury as well as economic losses. Although 

individuals, local and international organizations are 

involved in a volunteer teams to support survivors and 

help minimize victims in clashes sites in Libya, their 

activities face hindered by lack much information and 

lack of an efficient disaster management system. The 

purpose of this paper is to develop a system called “I’m 

Safe” aims to improve disaster management service and 

effective. The system will be used to get the right 

information in the right hands at the right time, which 

makes it easier for the rescue squads to effective 

response, track the whereabouts of victims and avoiding 

or minimizing harm that may be caused to them. The 

software development life cycle (SDLC) is used to 

design of the mobile web application. This research 

produces a prototype mobile application that able to 

detect the position of the civilians trapped and help the 

authorities handle with them more effectively. The 

proposed architecture is beneficial for the disaster 

management related agencies in order to plan further 

improvements in the current procedures for disaster 

response. 
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I. Introduction 
Civil wars are one of the most frequent human 

disasters over the centuries. In February 2011, the 

conflict in Libya begin where the lives of individuals 

and citizens has been taken has taken a “dangerous 

turn". According to UN Security Council [1], more 

than 400,000 people live around Tripoli in areas 

directly impacted by clashes and humanitarian 

conditions are deteriorating. The fighting, which has 

been concentrated mainly in and around southern 

Tripoli, has resulted in at least 395 civilian casualties, 

including 106 fatalities, and has damaged critical 

civilian infrastructure. The conflict has aggravated 

humanitarian needs and forced displacement while 

hindering access to food, health care and other basic 

services [2], [3]. 

 

II. Disaster Management 

Based on North Central District Health Department 

(NCDHD), Disaster Management can be defined as 

“a systematic process leading to action before, during 

and after a disaster to save lives and prevent injury”. 

The process of disaster management involves four 

phases: 

 Mitigation: the effort to reduce or eliminate 

long-term risks.  

 Preparedness: It is one of the crucial actions to 

mitigate unwanted outcome in major 

emergencies by development of an action plan 

for an upcoming disaster 

 Response: actions taken in response to 

emergencies. 

 Recovery: actions that involve restore services 

and reconstruct communities [4]. 

 

Disaster classified into four types [5]: 

 Natural disasters:  such as floods, landslides, 

fires, tsunamis. 

 Environmental emergencies: which caused by 

humans, such as use or transportation of 

hazardous material and forest fires. 

 Complex emergencies: including conflict 

situations and war. 

 Pandemic emergencies: include onset of a 

contagious disease that affects health and 

bringing economic and social costs. 
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III. Smartphones and Disaster Response 

Sharing up-to-date and accurate information plays a 

crucial role in improving disaster management 

activities [6, 7, 8, 9] and considered as the key 

material for decision-making in disaster. Red Cross 

Survey reported that, 55% of people now get news 

for emergency information via   internet, while 39% 

use social media to let loved ones know they are safe 

[10]. 

 

People usually make mistakes especially in 

determining their locations in an emergency situation 

where the time is of the essence during this kind of 

situation, which may cause harm their live [11]. 

Therefore, it is necessary to find a reliable tool that 

can be used to detect the right location. During 

responding to the disasters, ICT can be used for 

supporting volunteer teams and help them keep track 

of victims’ needs, therefore, there is potentially less 

wastage of losing lives [12]. Indeed, smartphone 

could be a useful tool in a disaster management 

system. This is due to majority of smart phones are 

equipped with Intelligent technologies such as GPS 

that is beneficial in disaster response, which can be 

used in the tracking of people trapped and volunteer 

teams, as well as field examiner, which can be used 

to send information to headquarters for assessment of 

damages [13]. 

 

Over the past decade, many traditional disaster 

management systems (telephone-, radio-, and 

television-based systems) have been redesigned 

towards modern web-based platforms [14,15,16]. 

Currently, Creating Mobile applications have become 

highly pervasive, popular [17,18] and widely 

accepted in recent years which is as a novel platform 

for disaster management [19,20].  
 

The following is the explanation of some mobile and 

web applications that was developed for disaster or 

emergency handling. Puspita et al, on their works 

paper presented the research on design a crowd-based 

geographic information system for disaster 

management which is as a basis to create the CGIS 

on a mobile device [21]. The waterfall method was 

used to develop the application. In requirement 

phase, the questionnaire was used to collect the data. 

The application was verified via volunteers in each 

area through crowd-based reporting. Tuśnio has 

provided a description of selected applications for 

mobile devices informing about threats, as well as 

their disadvantages and advantages [22]. Based on 

the imperfections of the programs mentioned it was 

decided to develop an application called “Rescue 

Application Volunteer”. The main purpose of the 

application is marking places on map when threat is 

arising e.g. fire is starting, as well as calling for help. 

Astarita et al, presented a system based on 

smartphone applications aims to provide decision 

support and improving the management of 

emergencies caused by extreme weather and climate 

events by acquiring information from smartphones 

and other nomadic devices [23]. It composed of three 

main components: the decision support system 

(DSS); the mobile application and the Web Platform. 

The system can be used in the hand of both 

emergency operators and common citizen as a tool 

for optimizing the management of emergencies and 

planning the by post-disaster logistics activities. 

Supangkat provided an application in earthquake 

post-disaster which is used to minimize the number 

of earthquake disaster victims [24]. The application 

was designed based on Internet of Things (IoT) 

technology, using the Service Computing System 

Engineering methodology. Paul et al, developed a 

progressive web application for individuals trapped 

in disaster-hit areas using leverage opportunistic 

internet connectivity and an Unmanned Aircraft 

System (UAS) [25]. 

 

IV. Methodology 

In order to develop a mobile and web application for 

emergency response, the software development life 

cycle was adopted [26], which provides guidance to 

engineer to the overall stages in building and 

realizing a system. It contains of five stages: analysis 

phase, design phase, implementation phase as well as 

system testing and evaluation. Each step can be 

explained in details as follows: 

 

A. Analysis phase. 

 It focusses on identification and analysis of system 

requirements. The requirement-gathering include 

categorization of functional and non-functional 

requirements, including that of Web content and map 

visualization. Visit was carried out to the Libyan Red 

Crescent office and based on an unstructured 

interview, it was gathered that the idea of developing 

a mobile and web application for emergency response 

to people trapped   is beneficial for the disaster 

management related agencies. Several of important 

categories that should be provided by the system 

were identified such as marking locations of civilians 
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trapped and volunteers in conflict on map and create 

safe zones and safe passages during a conflict. 

 

B. Design phase 

The design of the mobile web application with online 

map service for emergency response is based on the 

requirement from the previous phase. This research 

proposes application called “I’m Safe” that aims to 

allow the people trapped in clashes to send their 

location using smartphone and display it on Google 

maps, then determines the most optimum route for 

the volunteers to keep track of in order to serve them 

in the shortest possible time.  

The application is composed of two parts: mobile and 

web applications (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) “I’m Safe” Architecture 

 

The phone application uses for obtaining information 

about the needs of people trapped of clashes in Libya 

using smartphone. The application which is installed 

in smartphones carried by the displaced persons will 

send their positions periodically to the server. The 

information is automatically received from people 

trapped by web platform with site pictures and 

location placement at sites where the officer prompt 

response to the distress call via the service. Web 

application is generally used to present the received 

people trapped location and volunteer location data in 

the form of google map. Safe passages will be 

designed based on the information that received by 

officer from people trapped in a conflict zone and 

present the results to the operator in a map. Each 

identified corridor will have a uniquely tailored 

strategy, which will have priority that safety, modes 

of people trapped transportation, arrival times, and 

refugee shelter. 

 

Based on the stakeholder analysis, the application is 

used by 4 stakeholders that take part in disaster 

management: - administrator where is responsible for 

managing all functions and accounts; (Disaster 

Management Coordinators), where are responsible 

for designing Safe passages based on the information 

that received from people trapped. Citizens use the 

mobile application to send their positions periodically 

to the server. Finally, volunteers are responsible for 

update their location manually or automatically in a 

certain period of time and following the Safe 

passages that were designed by administrator to reach 

the victims. Table (1) presents the role of each user in 

the application. 
TABLE 1. USER ROLE 

N. User Role 

1 Administrator Manage all function and account 

2 Volunteers 

 

Report disaster event 

View the disaster response status 

3 Citizens Report disaster event 

View the disaster response status 

4 Disaster 

Management 

Coordinators 

Creating safe zones and safe 

corridors in conflict situations. 

View the previous disaster in the 
area 

View priorities 

People trapped posting via Mobile  

Volunteers (Response) 

Disaster management officer 

Wireless/GSM 
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C. Implementation phase 

The mobile application has been developed on 

Android Studio platform which is based on Java 

language, while server side has been developed using 

HTML5, PHP and Bootstrap framework version 3, as 

well as, CSS3 language to make it more attractive. 

MySQL is the second most popular open-source 

relational database management system which used 

to store data for websites working in conjunction 

with PHP. Google Maps API version3 are used for 

displaying locations of civilians trapped and 

volunteers on map and showing safe zones and safe 

passages during a conflict. 

i. User interface for mobile application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 2: Login Interface               Fig 3: Registration Interface  

 

Fig 2,3 present a Sign_In and Registration Interfaces. 

User should have an account, otherwise he has to   

make an account by providing a username and 

password through the registration Interface. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
          Fig 4: Main Interface          Fig 5: Volunteer Interface  

 

The main screen as shown in Fig 4, consists of a set 

of options. These options providing a user a set of 

services in disaster. The first option is "Volunteers" 

that allow a user to see a list of volunteers. The user 

can determine the volunteers' locations on Google 

Map and call them for the help as shown in Fig 5. 

 

The second option (Geolocation) allows a user to 

send his location and other information to the server, 

which enable volunteers seeing his location and 

deciding the best method for helping him as shown in 

Fig 6.  

 

The Safe Passages option provides users and 

volunteers the optimum routes to reach safe areas. 

The optimal passages are the paths that have the least 

risk which users and volunteers can follow it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
   Fig 6: Geolocation Interface         Fig 7: Safe passages Interface 
 

These routes make it easier for the rescue squads to 

effective response, track the whereabouts of victims 

and avoiding or minimizing harm that may be caused 

to them him as shown in Fig 7.  

 

The fourth option is hazardous areas, which shows 

the armed conflict areas on google map. This option 

is useful for users to avoid the inherent dangers that 

arise from trying to leave a conflict zone as shown in 

Fig 8. 

 

The fifth option can be used by donor agencies to 

support the local organizations that provide aid for 

people trapped in Libya. A help desk option is a 

primary point of engagement between a people 

trapped, volunteers and a disaster management office 

which intended to provide them   with information 

and support related to a disaster management process. 
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Fig 8: Hazardous Areas Interface 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 
 

 

 
 

 

 

Fig 9: Website Display of I'M SAFE Menu for Admin 

 

ii. The interface for web application 

 

The Web application is managed by disaster management officer. The disaster management officer must have a pass 

word and user name. The application provides some functions that is needed by the administrator:   monitoring all 

Volunteers Locations and People Trapped in a digital map, Sharing up-to-date and accurate information with 

volunteers and guidance them through dealing with emergency cases. Designing and creating safe passages and safe 

zones for the volunteers to keep track of in order to serve civilians trapped who have lost or abandoned their homes 

during clashes. 

 

 

D. Testing and Evaluation phase 

This phase aims to find defects or bugs in the created 

software and whether the system implementation 

performed functions corresponding to the goal. There 

is a wide variety of testing necessary to measure 

quality, where Black-Box testing was used to test the 

mobile and web application. Three methods were 

performed to measure quality which are: 

1) Integration testing aims to expose faults in the 

interaction between integrated units. The mobile 

application and web application units were 

combined and tested as a group check whether 

they are functioning correctly and unitedly. 

People Trapped 

Volunteers 
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2) Functional and system testing aims to find out 

efficiency of mobile and web application where it 

was conducted by 5 specialists in application 

development and information technology. 

3) Acceptance testing. The purpose of this test is to 

determine whether or not a system satisfies the 

acceptance criteria. Web application is uploaded 

on web server, while mobile application is 

uploaded on Google Play. Disaster Management 

Coordinators tested the system by using the web 

application and assessing their satisfaction. 

Mobile application installed on some mobile 

phones then, some volunteers and citizens were 

selected to test it.  The results of efficiency were 

analyzed based on the idea of Likert scale which 

consisting of 5 criteria for evaluation, in addition 

to mean () and standard deviation (S.D.). 

 

V. Conclusion 

Given the dangers that arise from trying to leave 

conflict zones during a war, an efficient disaster 

management system is urgently required. The 

purpose of this paper is to develop a mobile and web 

application for emergency response to people trapped 

at sites of clashes. The system aims to help 

authorities and volunteers how carry out relief 

missions, as well as helping the civilians trapped by 

presenting the optimum routes to reach safe areas in 

the form of a digital map. The SDLC had been used 

to develop the system. Indeed, IM_Safe is really very 

helpful for the disaster management in order to plan 

further improvements in the current procedures for 

disaster response especially when time is crucial. 
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