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Abstract –Flood is overflow of water which has devastating
effect on society, environment and economy. It is important to
study the scenarios of depth and the extent that water flows out of
its boundary conditions. The present study focuses on finding the
depth of water level. In this study, Gurupura River is selected to
perform steady flow analysis. The hydraulic model HEC-RAS along
with GIS tools is used to perform steady flow analysis. For the input
of maximum discharge, from results it is observed that the area
near the river basin is safe from flood effects.
Keywords - Hydraulic model, Steady flow analysis, HEC-RAS,
Gurupura River and GIS tools.

I. INTRODUCTION
In India, rainfall is the principal form of precipitation. The
rainfall is drained off from the catchment through a surface
channel called as runoff. When this runoff overflows,
submerges the surrounding land leading to occurrence of
flood. It is important to study the scenarios of depth and the
extent that water flows out of its boundary conditions. Steady
flow is the condition where the depth and velocity at particular
channel location do not change with respect to time. Flood is
dangerous to life and this may damage big amount of
properties. Hence flood plain mapping and flood analysis has
to be done in order take precautionary measures in advance. In
this present study we have used HEC-RAS software for flood
analysis.
HEC-RAS is a hydraulic model developed by hydrologic
Engineering Centre (HEC) of the US Army Corps of
Engineers. It is open source software and analyses the flood
from the basin with different discharge condition for the urban
area, and determines water surface elevation.
II. LITERATURE REVIEW
Anant D. Patel et.al., (2016) conducted a study of flood
modelling using HEC RAS and Geo Informatics Technology
in lower reaches of Shetrunji river, Gujarat, India. The main
scope of the study was to understand the flood hydrology and
also to reduce the damage caused in the downstream of the
Shetrunji dam. They developed different water surface profile
and they were studied using HEC RAS model with Remote
Sensing and GIS technology. It has been found that the flood
would be generated when the discharge from the dam raises
more than 2000 cumecs.
Goodellet et. al., (2006) examined the steps required to
perform a flood inundation mapping using HECRAS for
Backlick Run River (W.C) and evaluated the capabilities of
HEC-RAS and HEC-GeoRAS. The input for this process was
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cross section data which is extracted from the DEM using
ARC-GIS tools then the geometry can be entered into the
model and at all upstream boundaries flow data is entered and
post processing is done. And they found that HEC-RAS along
with HEC-GeoRAS extension can be used to develop flood
plain maps. They compared flood frequency events for 1 year
and 100 year floods.
Amina Azouaghet et. al., (2018) studied on Floods Modeling
of Martil River (Northern Morocco) by integrating of GIS and
HEC-RAS. By using HEC-RAS modelling method which
helped in calculating variables, depths, water levels, and flow
velocities at different locations of the site and different crosssectional zones along Martil River. Hence this work represents
the flood mapping of that area and it also classifies risk areas
using Geo RAS and HEC-RAS hydraulic modelling tools
integrated into the Arc GIS. By their work they have got aerial
photographs which depicts knowledge of morphology and
river physical characteristics, this helps in taking decision to
prevent flood in Tetaun.
Kedric Curtis P et. al., (2016) studied on the topic Logan
river flood plain analysis using ArcGIS, HEC-GeoRAS and
HEC-RAS. This study was performed to map the floodplains
of the Logan River between first dams and centre Street using
ArcGIS. This was accomplished by creating river geometry in
ArcMap, running a hydraulics model using the (HEC-RAS)
Hydrologic Engineering Center’s River Analysis System,
analyzing the results, and creating floodplain maps in
ArcMap. It was determined that many homes and a preschool
would be inundated in the event of a 3500 cfs flood. It was
found from the analysis that there are many land parcels and
public access locations that could potentially be inundated by
water in the event of large flows in the Logan River,
specifically in the area near Riverside Preschool.
Objective
The main objective of the present study is to analyze river
flood. Under these objectives following studies were carried
out: To find Depth of water level in the zone of Gurupura river
using HEC-RAS Tools and to develop flood plain maps for
section of the Gurupura river using HEC-RAS Tools.
III. STUDY AREA AND DATA USED
River Gurupura catchment is selected as study area in the
present study which geographically lies between 12°50̍ 57̎ N
longitude and 74̊ 49̍ 52̎
E latitude of Dakshina Kannada
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District. River Gurupura originates in Western Ghats, which
ends at the Arabian Sea, south of Mangalore, Karnataka, India.
The following data were used for the analysis:
i.
30m x 30m resolution DEM is downloaded from
SRTM.
ii.
Cross section details of Gurupura River. is obtained
from 30mx30m resolution DEM by using ARC GIS
Tools.
iii.
Discharge data of Gurupura River at Addoor station
is collected from Central Water Commission, Sub
Divisional Office Mangalore from the year 2003 to
2017.

The river geometry is created using ArcGIS tools and the
cross-section of the river geometry is extracted using HECGeoRAS Tools. In this study, 17.97km length of river is
considered with 55 cross sections. Figure-3 represents River
geometry and Cross sections. Figure-4 represents details of
cross sections in imported into HEC-RAS. Steady flow
analysis was carried out by using maximum discharge of 1171
m3/sec, and Manning’s coefficient as 0.035. Normal depth is
used for upstream and downstream boundary conditions and
analysis is carried out.

Figure-1: DEM of the study area

IV. METHODOLOGY
The methodology includes Pre-processing of the data,
Processing of the data and Post-processing of the results. The
figure-2 represents the flow chart explaining the methodology
used in the present analysis. Downloaded DEM of study area
is re-projected with respect to WGS 84 / UTM Zone 44N
projection.

Figure-3: River geometry and Cross sections

Define study Area
DEM (SRTM)

Convert Raw DEM to Raster form using
GIS tools
Digitize River Geometry in Arc Map
using HEC Geo RAS tools

Figure-4: Detail of cross sections in HEC RAS.

V. RESULTS
Flow data

HEC-RAS
Manning’s
coefficient

Steady Flow Analysis

Results

The results of Steady flow analysis are in the form of water
surface profiles, xyz perspective plots and summary table of
output at each cross-section. Figure-5 represents Profile plotGurupura River for given maximum discharge of 1171 m3/sec.
From the results it is observed that depth of water level in the
zone of Gurupura river varies from 0 to 8.4m. Figure-6
represents XYZ Perspective plot for steady flow simulation of
Gurupura River

FIGURE-2: FLOW CHART OF STEADY FLOW ANALYSIS USING
HEC-RAS MODELLING
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