
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 02, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 483 

Flood Plain Mapping for Cuddalore District 

D. R. Babin1 P. Agathiyan2 G. R. Aswanth3 E. Baalaji4 S. Nagaraj5 
1,2,3,4,5Department of Civil Engineering 
1,2,3,4,5Valliammai Engineering College

Abstract— Tamilnadu is a place where monsoon is uneven 

and fails most of the times. Cuddalore is one of the worst 

affected districts in Tamilnadu. Each and every year flood is 

a major calamity in Cuddalore which costs hundreds of lives 

and lakhs of property damage. Therefore to mitigate these 

problems a proper measure is required. But for suggesting a 

proper measure there must be mapping to reveal the places 

which are affected frequently. This project uses ArcGIS for 

the purpose of stream generation and flood basin delineation 

and HEC-HMS for rainfall analysis and discharge calculation 

using various topographical feature including soil type, slope 

and built up areas. HEC-RAS is used for flood mapping i.e., 

simulation of the discharge by rainfall which is generated 

from HEC-HMS.    
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I. INTRODUCTION 

Computer models play a pivotal role in the flood analysis by 

aiding determination of water surface profiles associated with 

different flow conditions.  Unfortunately, a consistent 

deficiency of these programs has been their inability to 

connect the information describing the water profiles with 

their physical locations on the land surface.  Often the 

computed water surfaces elevations are manually plotted on 

paper maps in order to delineate floodplains.  Automating this 

manual plotting would result in significant savings of bath 

time and resources.  Geographic information systems ((GIS) 

offer the ideal environment for this type of work. 

This project presents a GIS approach for automated 

floodplain mapping to aid in the design of drainage facilities.  

The approach establishes a connection between the ArcGIS, 

HEC-HMS, HEC-RAS hydraulic model, allowing for 

improved visualization and analysis of floodplain data.  It 

also permits GIS to function as an effective planning tool by 

making hydraulic data easily transfer to floodplain 

management, flood insurance rate determination, economic 

impact analysis and flood warning systems. 

II. OBJECTIVES 

In essence, this project involves connecting hydraulic 

modeling and GIS.  The primary research objectives are 

twofold: 

 To create a model for the Runoff from Rainfall Data in 

Cuddalore District. 

 To simulate the Hydrologic model using HEC RAS. 

 Flood Plain Mapping based on HEC RAS Results. 

 To access the vulnerability of people living in the Flood 

Plain areas. 

 To determine the Flood Mitigation measures. 

Attaining these objectives requires translating 

hydraulic modeling output from ArcView to HEC-HMS and 

then to HEC-RAS.  The difficulty stems from the fact that 

each program uses entirely different coordinate systems to 

define its data.  

III. SOFTWARES USED 

A. ArcGIS: 

ArcGIS is a Geographical Information System (GIS) for 

working with geographic information and maps.  It is used for 

compiling geographic data, analyzing mapped information, 

sharing and discovering geographical information in a range 

of applications, creating maps, and managing geographical 

information in a given data.  The system gives infrastructure 

for making maps and geographic information available 

throughout an organization, across a community, and openly 

on the web. One dimensional steady flow, one and two 

dimensional unsteady flow calculations, sediment 

transport/mobile bed computation and water 

temperature/water quality modeling can be generated using 

the flow data given as input from this software.   

B. HEC – HMS: 

The Hydrological Modeling System (HEC-HMS) is designed 

to simulate the precipitation – discharge processes of 

drainage basins. This includes flood hydrology, river basins 

and small urban or natural watershed runoff.  Hydrographs 

produced by the programs are used directly or in water 

availability, flood damage reduction, urban drainage, flow 

forecasting, floodplain regulation,  future urbanization 

impact, reservoir spillway design, , and systems operation. A 

model of the water cycle into various parts and building 

boundaries around the watershed of interest.  Any energy flux 

in the cycle be represented with a model.   

C. HEC-RAS: 

HEC-RAS is a computer program that models the hydraulic 

of water flow through natural rivers and other channels. The 

program was one-dimensional, meaning that there is no direct 

modeling of the hydraulic effect of cross section shape 

changes, bends, and other two and three-dimensional aspects 

of flow. It simulates unsteady flow data using the discharge 

data provided 

IV. METHODOLOGY 

The working of this project goes on with a definite and 

orderly methodology starting from selection of study area to 

result analysis and mitigation measures suggestion. It is well 

connected below an explained in detail below in each and 

every chapters 

The study area for our project is selected first. Data 

collected are like soil data, rainfall data, flood data that is 

flood history Geographical information system presented 

Digital Elevation Model through which the topography and 

elevation of soil profiles are used effectively. The data 

collected are processed in two stages. First stage involves 

stream network generation in ArcGIS software. The stream 

networks which are possible outcomes of lower elevations are 
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generated using this software. And also the entire subbasin is 

delineated into several subbasins based on the river networks 

for easy processing in HECHMS. On the other hand the SCS 

curve number is calculated using the soil data collected. 

Entire rainwater won’t get converted into runoff. There are 

various obstructions like canopy, built up areas. 

A. Data Processing By Arc-GIS and Curve Number  

The data collected above like soil type data, rainfall data, 

boundary map and other topographical features are used to 

process the DEM file which is the basic feature of this project. 

The first step of the data processing is done in ArcGIS where 

the Stream network is generated using the elevation data of 

DEM and then the entire watershed is delineated into several 

sub basins to make the work easier in the forthcoming works 

of the project. Also the curve number for the soil type of sub-

basin is separately found from one of the HSC soil groups and 

finally the mean is taken. 

 

B. Discharge Generation using HEC-HMS: 

The entire basin is subdivided into various sub basins with 

boundary lines using ArcGIS. And the required hyetograph 

values are imported and the resulting discharges are obtained 

at last. For this the soil profile data are provided.It requires 

SCS curve number, Lag time, Profile slope, Rain gage, Time 

of concentration. Finally the rainfall resulting dischages for 

each and every sub-basin is formulated using the data 

provided and output hydrograph is shown. 

 
All the discharge generation works are done in the 

above steps. But the remaining simulation work to find out 

the places which are under flood damage are to be found out 

using HEC-RAS. It is a computer program that models the 

hydraulic of water flow through natural rivers and other 

channels. Here simulation for the previously determined 

hydrograph values can be done for a particular terrain and the 

places which are under trouble are foreseen. 

 

V. CONCLUSION 

It was concluded that with the help of using the softwares the 

flood inundation and flood mapping of the low relief area 

effected by flood can be easily traced out in order it provides 

greater response to several return interval storm actions and 

its capability to transfer the predicted data result into a 

strategic opinion magnitude of submerging. The HECRAS 

software is useful to study upcoming dangerous condition by 

taking the benefit of the physical characteristics by separate 

modeling approaches and availability of numerous 

information, records, data etc.   
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