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Abstract: 

Flood and water logging disaster is very staid, which 
are caused by local rainfall that occurs in built-up 
area. The severe water logging which occurs causes 
important street intersections and any low-lying 
areas to get inundated. To avoid this, maintenance 
person should open the man holes in the streets 
causing deaths of the civilians who are unknown of 
actual situation. Such emergency notification system 
should be automated to update citizens of certain 
public safety news which can include about the flood 
situation and known open man-hole information, to 
the mobile devices. The main objective is to provide 
warnings to civilians when they are near to any 
threat or flooded areas. The author discusses to 
provide an alert information using the location based 
services in a new dimension which is scalable and 
distributed. Proposal utilizes currently available GIS-
ESRI technologies, and identifies a public-private 
partnership to create a win-win solution. 

With the increasing number of mobile phones, water 
logging alerts can be notified to a new civilian using 
location based services (LBS). The author discusses 
to provide an alert information using the location 
based services in a new dimension which is scalable 
and distributed. With Geographical Information 
Systems (GIS) which stores information of inundated 
areas, general utility construction activities and 
location based service which provides a new civilian 
to know which route is safest, how much area is 
actually water logged, are there any dangerous 
points in neighborhoods of actual position. The main 
objective is to provide warnings to civilians when 
they are near to any threat or flooded areas. 

Proposal utilizes currently available GIS -ESRI 

technologies, and identifies a public-private 

partnership to create a win-win solution. 
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Introduction: 
 

Water logging is one of the reasons for the floods sweeping up in the city with an average rainfall. 

The heavy flooding witnessed on the city's roads railway tracks and low-lying areas have more to do 

with both the high tide situation and the metropolis' poor drainage system than anything else. 

Garbage and waste lay scattered, which caused water logging in the main street intersections, and 

also in the low-lying areas causing havoc to people. Heavy rainfall occurrences cause severe 

flooding in urban areas resulting in severe disruption to the urban infrastructure. Also, the urban 

drains are increasingly being used for wastewater/sewage disposal and the overflows result in 

epidemics. Thus, there is an urgent need to implement state-of-the-art technologies to minimize the 

damage by making the drainage and treatment systems more efficient and also causing deaths of 

people either because of open man-holes which would be kept open for the excess rain water to flow 

into drains. Not only the man-holes but also any under construction works stopped due to excessive 

rains, such as tunnel information would not be known to public as they are covered with water. This 

would increase the death rate during floods in urban areas. While natural disasters cannot be 

prevented, measures need to be taken to reduce the extent of damage, especially in a vast country 

like India with a huge population base and scarce facilities. Proper physical planning is an important 

tool, which one should utilize to regulate urban development as per the extent of damage 

anticipated. As land is converted from fields or woodlands to roads and parking lots, it loses its 

ability to absorb rainfall. Urbanization increases runoff two to six times over what would occur on 

natural terrain. During periods of urban flooding, streets can become swift moving rivers, while 

basements can become death traps as they fill with water. 

The article is a brief account of a proposal incorporating latest technologies i.e., Global Positioning 

System (GPS), Geographic Information System (GIS) and Location Based System (LBS), where 

strategies can be developed to link the process of urban planning to the risk and damage of flooding 

in the area. In the age of information outburst and technological advancements, location-awareness 

is becoming a key feature in the modern communications era. Mobile phones and the Internet have 

revolutionized the communication and with it the lifestyle of people. An increasing number of mobile 

phones and Personal Digital Assistants (PDA) allow people to access internet where ever they are 

and when ever they want. . Location Based Service or LBS is the capability to find the geographical 

location of the mobile user and then provide services based on this location information. They open 

a new market for developers to develop and deploy value-added services. Providing location 

information to facilitate these services is far from straight forward and often requires significant 

changes in software and hardware to produce high degrees of localization 
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One of the most obvious technologies behind LBS is positioning, with the most widely recognized 

system being the Global Positioning System (GPS). There are however, other means of positioning 

in addition to GPS. These other technologies are network based positioning and typically rely on 

various means of triangulation of the signal from cell sites serving a mobile phone. In addition, the 

serving cell site can be used as a fix for location of the user. 

 DEVELOPMENT PLATFORM 

ArcGIS [2] is the name of a complete GIS software system for authoring, serving, and using 

geographic knowledge produced by ESRI. ArcGIS provides a scalable framework for implementing 

GIS for a single user or many users on desktops, in servers, over the Web, and in the field. ArcGIS 

is an integrated family of GIS software products for building a complete GIS. It consists of four 

primary frameworks for deploying GIS. First, ArcGIS Desktop is an integrated suite of professional 

GIS applications. Most users recognize this as three products: ArcView, ArcEditor, and ArcInfo. 

Second is a Server GIS consisting of ArcIMS, ArcGIS Server, and ArcGIS Image Server. Third is a 

Mobile GIS consisting of ArcPad and ArcGIS Mobile for field computing and finally fourth is ESRI 

Developer Network (EDN) which is an Embeddable software components for developers to extend 

GIS desktops, build custom GIS applications, add custom GIS services and web applications, and for 

creating mobile solutions. All four ArcGIS frameworks are based on ArcObjects, a common, modular 

library of re-useable GIS software components. 

Software involved: 

1. Microsoft .NET or Java 

2. GIS -ESRI ArcGIS Mobile 

3. Oracle, SQL server  
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SYSTEM OVERVIEW 

The whole idea of this article is to develop a water logging notification system incorporating into 

mobile devices such as mobile phones and Personal Digital Assistants (PDA), to a new civilian 

entering into a flooded urban area, an application which is scalable and distributed. In this an LBS 

system plays a role of alerting the civilian by entering the flooded regions, near by low-lying areas, 

safest route, approximate or actual water logged area inundated. Many people are familiar with 

wireless Internet, but many don't realize the value and potential to make information services highly 

personalized. One of the best ways to personalize information services is to enable them to be 

location based. An example would be someone using their Wireless Application Protocol (WAP) based 

phone to get alerts of their unsafe position in a new place when they are in a disaster prone region. 

The LBS application would interact with other location technology components to determine the 

user's location and provide a list of threatening positions (while in urban flood situation, open man-

hole information which is periodically maintained in the database at a centralized server can be 

provided) within a certain proximity to the mobile user. 

Concept Overview: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Vehicle nearing to manhole gets alert in the GPS Device. 
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Application Prototype: 

 

Figure 2: Application Prototype of a location 

Case Study: 

 

In August 2000, many low lying areas in the Hyderabad city were inundated causing heavy damage 

to life and property. More than 30 areas were under water, affecting around 20,000 people. 

Overflowing open drains, sewers and manholes added to the chaos. Fear of water and manholes 

kept the public indoors for the best part of the day. Manholes make things worse, turning into death 

traps during the rains. Few deaths were observed because of open manholes, excavated tunnels etc 

the civilians did not know about these which were causing chaos. Such proposal can help the 

civilians to get alerts about the death traps when they are in the neighborhoods of the flooded 

areas. The GIS will assist the control room which maintains all the information to have a statistical 

overview of its technical and administrative data such as with technical information about elevation 

data, drainage system data, area boundaries, flood boundaries, calculated extent of the damage, 

man hole information etc. This prototype can be available at the server which periodically monitors 

the flooded regions of certain locations. To get the alerts the user should be registered with the 

service providers. Depending on the position of the registered civilian the alerting service is provided 

and their position is monitored. 
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Role of GIS and GPS: 

The real time viewing of actual current regions of the water logged areas at various locations is 

possible with the continuous tracking, with the Geographic Positional System satellites and flood 

maps generated using GIS. The latest developments in the GPS technology will give the positional 

accuracy of nearly 2m. Practically speaking these accuracy levels may not suffice to exact particular 

area where the civilian is actually in. But the real time dynamic location information provided by GPS 

equipment can be utilized as the input for the signaling system to aid as the refinement tool for 

decision making in alerting the user. The proposed system contains two major components of 

Geographic Information system. The static data contains detailed mapping of the flooded area as a 

spatial database in GIS platform. The Dynamic data regarding the movement of civilian collected 

through the GPS equipment is dynamically sent to the server at receiving end and if this point fall 

within or found near to the buffered region of the flooded area, an alert is sent wither in the form of 

an SMS or a beep sound with a pop up alerting the civilian. The data of the recent danger points is 

also tracked in the database which includes the man-hole points, tunnel or excavated information is 

also stored in the GIS.  

The civilian can be alerted with the next available safest route like any walkway, or any highly 

elevated areas. 

CONCLUSIONS 

The developed system can prove to be successful in a number of issues like determination of the 

best path to get to the non flooded regions and perform emergency services. The system can be 

implemented in a real traffic environment with the ability to answer a number of spatial, non spatial 

and integrated queries. Proposal utilizes currently available GIS -ESRI technologies, and identifies a 

public-private partnership to create a win-win solution. 

REFERENCES: 

1. Madani, A. (2001), “Integration of GPS and GIS with Emphasis on Automatic Vehicle Tracking 

and Navigation System (AVTNS)”, M.Sc. Thesis, Eng. Faculty, University of Tehran, Iran. 

2. Esri. “ArcGIS 9: What is ArcGIS 9.2?” ESRI, Redlands, CA, USA. 

 


