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Abstract 
 

Natural disasters are inevitable. 

Although the intensity and 

magnitude change, almost all 

countries in the world face with 

natural disasters. The threats of 

natural disasters have presented 

disruption of human lives, properties, 

infrastructure, economy, capital 

investment and development process. 

Different nations in the world have 

been paying necessary attention to 

avoid impacts of natural disasters.  

The success of the disaster 

management depends to great extent 

on decision taken on information at 

the right time, right place in right 

format. Responding to natural or 

man-made disasters, in a timely and 

effective manner, can reduce deaths 

and injuries as well as economic 

losses.  Predicated  on  the  

assumption  that better information 

leads to efficient decision-making 

and more effective  performance  of  

crisis  response,   research  projects 

applying  advanced  information  

technology  solutions  to  the crisis 

management field have emerged. 

This paper provides an overview of 

IT for disaster management. 

Furthermore, the study highlights 

that using scalable and robust IT 

solutions can drastically facilitate 

access to the right information, by 

the right individuals and 

organizations, at the right time. 
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1. Introduction 

A disaster is a tragedy that 

negatively affects society or 

environment.   It m a y  b e  n a t u r a l    

(tornadoes,   hurricanes, tsunamis, 

floods, earthquakes, etc) or human-

made (riots, terrorist attacks, war, etc). 

Disasters  result  in  loss  of  life  and  

property,  and disrupt  economic  activity, 

besides causing immense misery to  the 

affected  population.  All existing 

infrastructures are suspected   to   be   

destroyed   by   the   disaster,   including 

communication    infrastructures. Thus,    

interventions    on disaster areas are 

obviously made difficult. A considerable 

growth has been observed during the 

last few decades in the number of 

disasters.  Fig. 1 shows the number of 

disasters that occurred during the last 

twenty years in the entire world.  

 

 
Fig. 1. Number of disasters in the world 

since 1988 
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Mitigation is the efforts to reduce the 

physical and social impact of future 

disasters.  

It includes building structures that resist 

the physical forces of disaster  impacts 

and efforts to decrease the exposure of 

human  populations to dangerous 

situations. Preparedness  includes  

development, deployment, and  testing   

of   systems  used  for  disaster   

management. Response is the direct 

intervention in the disaster area for the 

immediate protection of life and property 

and minimizing the effects of the 

disaster. Finally, recovery is the  

process and activities intended to ensure 

operation  continuation of vital systems. 

 

2. Disaster Management Cycle 

Disaster Risk Management 

includes sum total of all activities, 

programmes and measures which can be 

taken up before, during and after a disaster 

with the purpose to avoid a disaster, reduce 

its impact or recover from its losses. The 

three key stages of activities   that   are   

taken   up   within disaster risk 

management are as follows : 

 

 

Figure 2. Disaster Management 

 

 

 

 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13 Number 9 (2018) pp. 211-217 

© Research India Publications.  http://www.ripublication.com 

  

 

 

213 

 
F i g u r e 3 . D i s a s t e r M a n a g e m e n t C y c l e 

 

 

 

3. Importance of 

Information Technology 

(IT) 
Public administration in general and 

governance in particular are the 

governmental organizations in India. 

Process of governance cannot remain 

unaffected by powerful winds of change 

and trust of IT revolution sweeping the 

globe. IT will continue to change at a 

mind boggling, speed in terms of price    

performance, and leading to the 

significant shrinkage of time and space in 

the context of administration, it has to be 

used as an enabling technology to achieve 

the boarder goal of good Governance. To 

achieve it, let us take some of the agenda 

items of good governance. 

1. Enhancing the effective and efficient 

administration. 

2. Improving the quality of life of citizens. 

3. Establishing legitimacy and credibility of 

institutions. 

4. Making the administration responsible, 

citizen friendly and citizen caring. 

5. Reducing the cost of governance. 

6. Improving the quality of public services. 

7. Improving the productivity of employees. 

8. Eradication of corruption. 

 

3.1 Systems for population information 

and alert 

In the disaster management, the 

population information is a major stake. 

It’s fundamental for the authorities to  be 

able to inform the population in real 

time at the different steps of the crises, 

from the event announcement  and 

prevention recommendations 

transmission, to the people information of 

the rescue actions or infrastructure 

restoration progressions. Actually, 

different systems can be use by the 

authorities to progress in the 

information’s’ population. We can 

separate active and passive systems. In the 

first one, the authorities record their 

messages in a specific recorder and 

people have to call an emergency number 

to get the information. But the new 

technologies make possible to develop 

passive systems in witch the information 

is directly send to a specific part of the  

population. With these systems, the 

service in charge of the people 

information can decide to select a specific 

geographic area and to send a vocal or 

written message to all the phones, fix or 

cell-phones. Theses messages will be sent 

to the mobiles connected to a relay and to 
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the phones located in the area 

designed.The same application can be 

use to send information to specific 

groups of population, like rescues teams, 

volunteers, local authorities, by a 

registration in specific list. These 

information  systems  can  be  connected  

to  different  applications,  like  weather  

or transport centers  or detection systems, 

for real-time and automatic information 

define with different alarm level. 

Communication technologies by internet 

are more and more used for the same 

application to send real-time information 

by email with specific mailing list. 

 

3.2 Integrated systems for a better 

disaster management 

Geographic Information System (GIS) and 

Communication Information Systems offer 

new possibilities and opportunities for the 

authorities for a better disaster 

management with new tools for Rescue 

teams and services coordination, event 

analysis and decision guidance. One on 

the major difficulties for the authorities is 

to have in real-time a permanent view of 

the event.  Data  are  often  available  in  

the  different  public  administration  but  

not  collected, analyzed and integrated, 

information are large, sometimes 

contradictory and it’s difficult to selected 

those who can be help the authorities to 

take the good decisions. 

 

3.3 Disaster investigation, Rescue teams 

coordination 
Different new tools are now available to 

facilitate the teams’ investigations and 

organize their operation report.  With some 

support like GPS, PDAs, Tablets PC, 

numeric cameras, and transmission  

systems  like  radio,  GSM  or  satellite,  

it’s  now  possible  for  the  rescue  and 

investigation teams to assure a real-time 

information report of their actions. When 

these tools are use in operations, the 

coordination centers have the  capability 

to know in real-time the  

progression of their teams including exact 

position, reports ( number and state of 

victims and infrastructures damage 

measurement), identifying and having a 

synthetic analyze of  their difficulties  

and  their  needs.  The  same  tools  can  

be  use  to  organize  the  operations’ 

coordination by a direct order 

transmission to the teams for a 

deployment in a specific and priority 

area, or to define their priority actions 

and the reinforcements deployment. The 

work of the coordination centers is 

simplified by an information organization 

and a data integration that can be use for 

better priorities identification and decision 

making. 

 

3.4 Event analysis – information and 

data exchange 
The management of the major disasters 

necessitate to have a transversal approach 

and to take in  account  various  

parameters,  like  numbers  and  state  of  

victims,  social  and  economic 

information,  list  and  detail  of  strategic  

infrastructures  impacted.  Geographic  

Information Systems  (GIS),  offer  new  

possibilities  for  the  disaster  

characterization,  evaluation  and 

management. By their integration 

capabilities of different data, basic maps, 

hazard maps and real-time information, 

these tools can be use as veritable decision 

support systems. One  of  the  major  

difficulty  is  to  integrate  the  

information  generated  by  the  different 

governmental agencies and services, and 

measure and report systems. It 

necessitates defining common protocol 

for data exchange and interconnected the 

different data base developed by each 

agency. The data collected are various, 

and depend of the nature’s event. It’s 

interesting to integrate the data of the 

weather bureau (real-time meteorological 

data) and water agency (rivers’ levels …) 

to characterize natural disasters; 

transportation, communication and energy 
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agencies to evaluate their impacts, 

emergency services for numbers of 

victim evaluation and rescue 

coordination. In addition, the operational 

and emergency center can use the 

collected data to integrate it in a decision 

support  system. This application, by 

production of real-time maps, 

presentation of actualized repor ts  of  

the   damages   and vict ims, of  

avai lable  resources  (rescue teams, 

transport…), with social, financial and 

economic information, help the 

authorities to take the right and efficient 

decisions. 

 

3.5 Anticipation and modeling 
The disasters are characterized by 

important impacts on the population, 

infrastructures and economy and by their 

suddenness. They need often the 

mobilization of all the resources of the 

country  and  sometimes  an  international  

help.  The  coordination  of  the  teams,  

the  public services, the agency, the 

NGOs and the driving of their actions is 

so complex that necessary need specific 

organization and management systems. 

One of the difficulties is to be able to 

anticipate the development and the 

evolution of the disasters to organize the 

response, information of the population, 

mobilization of the rescue teams and the 

resources. The disaster management 

organization needs to have all the time a 

global and synthetic vision of the event 

and these possible evolutions. In that way, 

It’s begun very important for the 

emergency and operational centers to 

develop specific tools to help us when 

the disasters occur, by a simplification 

of their analyze task, modeling  the  

disaster  development  and  calculation  

of  the  impacts  in  the  population, 

infrastructures and economy. 

In complement  of  Geographic  

Information  Systems,  it’s  interesting  to  

develop  specific anticipation and 

modeling applications. There is now few 

models available for each natural event 

(earthquake, typhoon, flooding, forest 

fire, landslide), that, by integration of 

real-time data (seismic movements, river 

levels, radar detection, rainfall 

records…), by modeling the event  

progression  and  comparison  of  historic  

data,  and  by  calculation  of  the  

impacts (inundation potential area, 

landscape and debris flow localization, 

impact on the population), help the 

authorities to anticipate the disaster 

progression and evaluate the adapted 

response. 

 

3.6Simulation and virtual 

reality, new tools for major 

disaster response training 

In a disaster management system, 

preparedness and training is fundamental. 

The teams, the authorities, the population, 

the volunteers, have to be prepared to do 

their job by an important training and 

regular repetitions. But in the drill, it’s 

often difficult to reproduce the disaster 

 conditions (due to the difficulties to 

mobilize an important number of 

participants) and it’s once  more  difficult  

to  reproduce  good  exercise  condition  

for  the  deciders  and  for  the operational 

centers and to recreate the context of a 

real event and the interactions with the 

different services and the reality. Virtual 

reality, develop at the beginning for fly 

simulators or for games, offer now new 

possibilities in  the major disaster 

response training. These tools are very 

adapting to the deciders and to the 

command  centers teams. It can be use 

by a virtual representation of a disaster 

to reproduce a specific crises  

atmosphere, by introducing data in the 

geographic information system the same 

information that in the reality, and by 

simulation the interactions with different 

services or emergency teams. The 

simulators can be  adapted  or connected 

directly to the systems that are in the 

operational center to offer the 
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possibilities to the teams to be in their 

real working environment when they to 

use it in training. Furthermore, with the 

simulation  it’s possible to prepare a lot 

of different scenarios, to test and 

evaluate new organisations, systems and 

procedures, to repeat the exercises; to 

train an important number of teams and in 

different conditions and measure their 

performance. 

 

4. Role of IT in improving the 

governance 
IT plays an vital role in improving the 

working conditions of the government. The 

following are some of the points: 

1)   Helps in importing the 

management public resources. 

2)   Supports  the  development  and  

stable  economic  and regulatory 

environment. 

3)   Helps  in  institutional  reforms  

of  treasury  budget preparation 

and approval of procedures. 

4)   Injects the efficiency and 

transparency into the entire reform 

purposes. 

 

5. Identification of Indicators for Early 

Warning  

Various indicators appear broadly, 

sequentially reflecting the extent and depth 

of household stresses. Agro-climatic 

indicators are leading indicators that reflect 

the initial signs of risk minimization 

strategies adopted by households. Market 

socioeconomic indicators are concurrent 

and denote risk absorption strategies. Late 

anthropometrics indicators reflect survival 

symptoms. The objective of designing an 

early warning system is to keep track of 

leading indicators to get ample lead-time to 

intervene at the drought onset phase itself, 

compared to early warning systems 

designed to capture concurrent or late 

indicators. However, most interventions 

based on late indicators force governments 

to adopt a crisis management approach to 

dealing with drought-induced food 

insecurity stresses. There are many 

deficiencies in this approach; and in the 

long run it does not reduce vulnerability to 

drought. 

 

6. Evolving Early Warning Systems in 

India 

A drought management approach differs 

from a relief approach with regard to 

objectives, reliance on early warning 

indicators and timing of    public

 intervention. Thus the drought 

management approach aims at ensuring 

food production, relying on leading agro-

climatic indicators, like rainfall, water level 

in reservoirs and progress of cropping 

pattern, to detect early signs of a 

developing drought situation. A national-

level crop weather watch group 

(drought forecasting) was established in 

1979 to monitor the impact of the 

monsoon on crop conditions and to suggest 

corrective measures to minimize crop 

losses. The National Early Warning System 

has an integrated drought forecasting and 

monitoring system at present. It is 

structured to provide operational and 

retrospective intelligence for constant 

information update based on feedback on 

the impact of intervention measures. While 

a drought relief approach with a monitoring 

system enabled the government to 

intervene only in the months of November- 

December after the kharif harvest (summer 

crops) was over, the drought  management   

approach   with   a  forecasting   system 

enabled the government to intervene in 

July-August (within the monsoon season). 

This early warning system offered a 

lead- time of five months before the 

appearance of distress indicators in 

December-January. This was evident in the 

management of a severe multi-year drought 

during1985-87. 

 

7. Conclusion 
The new  communication  and  

information  technologies  offer  new  

tools  for  the  disaster management  
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systems. Virtual reality and simulation 

are very adapted for the deciders and 

command centers training by reproducing 

the crises conditions. Anticipation 

systems and modeling, integrated and 

geographical information systems can be 

use like decision support tools and permit 

for the authorities to have a monitoring 

and a global vision of the event, to 

anticipate the evolution and to have 

synthetic data for a decision making. With 

the advancement of information 

technology in the form of Internet, GIS, 

Remote sensing, satellite communication 

etc. can help a great deal in planning and 

implementation. 
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