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ABSTRACT

Natural hazards are synonym for Floods that influencing severe economic damages and cause
impact to human lives and properties. It is always necessary to estimate scenarios of flood for
accurate temporal and spatial information on the risks of floods and its potential hazards.

This study includes two main objectives; during the worst flood event the flooded area cover
along Dudhaganga River to be calculate and to produce floodplain map of flooded areas. In order
to achieve these objectives, hence the HEC-RAS hydraulic model were used to simulate flood
inundation map for 25yrs, 50yrs and 100yrs return period under steady condition for the river
stretch. As a result, the watershed area of the Dudhaganga basin has been successfully modelled
and map showing the flooded areas for various return periods.

Keywords: HECRAS Hydraulic model, Flood plain ,Return periods.

1. INTRODUCTION

Indian topography is the most diverse topography which has mountain ranges, plains,
plateaus and costal line. The climate of India is very unpredictable, so they usually say that
monsoons of India are regularly irregular.

Krishna River is the second largest river in Peninsular India which drains eastward and which
covers Maharashtra, Karnataka and Andhra Pradesh. The basin covers an area of 2,58,949
Sg.km, which is almost 8.2% of the total Indian geographical area. Western Ghats ranges
receives maximum rainfall of about 6350 mm annually and towards East, In past years Krishna
River Basin has undergone heavy rainfall and associated floods of different intensities. These
floods have both the good as well as adverse impacts on the people and the properties. To predict
the flood in advance and to mitigate the damages caused by overflow of adjacent river banks
floodplain mapping comes in action. It determines extent of flood and loss caused by flooding.
Flood damages can be mitigated by two major ways: construction of protection wall or by giving
warnings. Following are the list of methods followed in the field. Detention Basins, Bunds
,Reservoirs, Diversion Structures, Temporary flood defence Walls, Placing Sand Bags, Flood
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line Markings, Flood managing Computer models, Dry and Wet Proofing. In this study, the
attempt has made to map the flood prone areas of Dudhganga River basin which comes under
upper Krishna river basin. Flood magnitudes were determined for various return periods. These
return period flow values are used as input data for a hydrologic model HEC-RAS “(Hydrologic
Engineering Centre — River Analysis System)” is been used to estimate the water spread area and
HEC GeoRAS is used to generate Flood inundation map.

2 MATERIALS AND METHODS:
2.1 Data Requirement:

HEC-RAS model requires various data for its execution and to evaluate the water surface
profiles. The following data required are:
e Discharge Data: The discharge data for sadalga Station (outlet point) was
downloaded from WRIS (Indian Water Resource) site. The sadalga station’s
daily discharge was available from 1981 to 2002’
Source:( http://india-wris.nrsc.gov.in/HydroObservationStationApp.html).
e Manning’s roughness coefficient of the river.
e Boundary conditions.
e HEC-RAS input files are created from HEC-GeoRAS which also helps in post
processing of the HEC-RAS data in GIS Environment.

2.2 The details of the steps used in methodology are as follows:

Discharge data are collected for the available gauge station (Sadalga) in the study area
from WRIS, Central Data Commission, Govt of India.

The collected discharge data will be used for frequency Analysis (either using Gumbel or
Log —Pearson Type Il Distribution method) to determine the peak flood discharge for
different return period.

Digital Elevation Model (DEM) will be used to extract geometric data (Area cross
section) using HEC-GeoRAS tool.

Next the geometric data and flood discharge data will be used to carry out flood
modelling using HEC-RAS program.

HECRAS simulates the annual peak flood for various return periods giving results in
form of water surface profiles for various return periods.

Results are then imported to HEC-GEORAS to obtain flood plain map.

Model setup and execution

2.3 HEC-GeoRAS:
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HEC- GeoRAS consists of set of tools, utilities and procedures for processing geospatial data in
ArcGIS. Input data is prepared using this HEC-GeoRAS software which is imported to HEC-RAS.
The calculated or simulated results from this HEC RAS are then transferred or exported to HEC
GeoRAS to generate flood inundation maps.

2.4 HEC-RAS:

HEC-RAS is a hydraulic model developed by the Hydrologic Engineering Center (HEC) of the U.S.
Army Corps of Engineers. In 1964, HEC released the HEC- RAS computer model to aid hydraulic
engineers to assist in stream channel analysis and floodplain determination.

3. RESULTS AND DISCUSSION

In this section, a brief description of Flood frequency analysis results are shown and Flood
mapping using HEC-GeoRAS and HEC-RAS model outputs have been explained. And Flood
maps for different Return period are displayed.

3.1 The regression co-efficient value (R?) value for Gumble’s Distribution was 0.963 and for Log
Pearson Type-I11 Distribution was 0.966, so the highest value was selected as the best method for
frequency analysis Log Pearson Type-11l Distribution with regression co-efficient value (R?) of
0.966 was selected, and the discharge value for the return period for 25yrs, 50yrs, 100 yrs was
selected as the input for the HEC-RAS model simulation.
3.2 Generation of cross section of the river consists of following steps:
e DEM data of the study area which will be in Raster format is projected to the coordinate
system and then converted to Triangulated Irregular Network format (TIN)
e Have to add RAS layeFs” Go to RAS geometry = Create RAS layer (Stream centre
line, Bank lines, Flow path line and XS cut lines)
e Digitization of the RAS layers done one after the other for the shapefiles
e River code and river reach are assigned to the stream centerline and left flow path
and right flow path are assigned with respective flow direction.
e Stream centre line and XS lines are attribute from RAS geometry.
e Export the RAS data from HEC-GeoRAS to HEC-RAS.

Generation of Inundation Maps
e Plotting Flood Inundation for the selected stretch of Dudhganga:

e The HEC-RAS model was simulated for the Dudhganga river stretch after the model
validation, steady state condition were carried to simulate the discharge values for various
return periods. And the water spread area extent for the various return periods of 25 years is
22,298.05 km? and for 50years is 24,366.892 km? and for 100 years it is 26338.731 km? area
and the mapping was carried out using HEC-GeoRAS tool.
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Fig 3.1
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Fig 3.2
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Fig 3.3
e These images shows the extent of the flood water over the various villages at the bank of the
Dudhganga river, the villages affected by the flood caused by the Dudhganga river are Baravada,
Boja, Karadaga, Shiradavada, Bedakihala, Janawada, Shamanewadi, Sadalga, Boragaon,
Malikavada, Kallola etc.

4. CONCLUSIONS

The above study shows the generation of flood inundation maps using HEC-RAS model. One —
dimensional hydraulic model HEC-RAS was used to generate water surface profiles for various
return periods. Flood frequency analysis was carried out in present case for the simulated annual
peak flood values on Dudhganga watershed using two methods viz., Gumbel’s Extreme Value
Type-l and Log Pearson Type-I1I Distribution.

From the above two methods Log Pearson’s Type III Distribution fits well for the simulated data
as compared to Gumbel’s Extreme Type I Distribution for the selected river stretch. Hence flood
magnitudes for various return periods were estimated using Log Pearson’s Type III distribution.
Hence HEC-RAS model is used to simulate flood inundation map for 25yrs, 50yrs and 100yrs
return period under steady condition for the river stretch and the maps have been developed.
Also the water spread area was found out for the river stretch for various return periods.
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