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ABSTRACT 

A flood is a catastrophic event that outcomes in the demise of individuals and the obliteration of property. Because of environmental change and serious rainfalls, 

streak floods are a flood of water that lowers terrains and properties, hurting lives and natural surroundings from one side of the planet to the other. While it is 

difficult to limit risk or keep it from happening, we might moderate its effects utilizing an assortment of specialized procedures. Because of changing climatic 

circumstances in the climate, floods and dry seasons have become progressively normal in our country lately. The River stage during a flood need numerical 

displaying of the stream. This paper depicts a review embraced in Udupi region, Karnataka, at the conjunction of the River Swarna. To recognize different flood 

risk zones of water system land around Swarna River bowl. This will support the improvement of a flood relief methodology for the Udupi region as a deterrent 

advance for flood the executives through similar investigation of consistent and flimsy stream examination. In this examination, the area of immersion because of 

the precipitation force information will be explored. 

Keywords:Flash Flood,Steadyandunsteadyflow Analysis,Flood Inundation. 

 

Introduction 

Water is vital in light of the fact that a restricted asset should be safeguarded (Conde et al.2020). Almost 70% of the water polished off on the planet is 

utilized for water system, and the greater part of the water is shipped through open channels (Conde et al.2020). Worldwide environment has changed 

because of recurrence of outrageous precipitation and expanding flood calamities in seaside area). Precipitation force and examples have changed 

because of worldwide environmental change, influencing spillover. Outrageous rainstorms are challenging to figure (Yan et al.2021). Accordingly, the 

related spillovers from these events are anticipated to be as trying to estimate. Flood expectation is likewise troublesome on the grounds that the 

components that create floods can be regular or man-made. Hydrologists are regularly confronted with the assignment of assessing the pinnacle release, 

time to top, and size of precipitation produced overflows for watersheds to assemble and oversee flood control and biological issues fittingly (ABO 

et.al2015). Floods are positioned first on the planet's cataclysmic events, influencing almost 42 million individuals of the total populace to be impacted 

(Natarajan and Radhakrishnan 2020). India is positioned first on the most obviously terrible flood-hit country in the World where roughly 4.84 million 

individuals are residing in a flood-risk zone (Kumar et al.2019). Periodical occasions of blaze flood that happen essentially by water spilling over from 

the principal waste channel of normal or counterfeit frameworks to the neighboring regions, possessing riparian are and floodplains inside a brief 

period. At the point when a flood happens in human involved regions and connects adversely with society and farming land(irrigation), it is viewed as a 

catastrophic event subsequently one of the flood types streak flood has turned into a significant regular risk everywhere (Liu et al.2018). Environmental 

change modifies the dangers of hydrological limits on territorial scales, and the hydrological reaction of a catchment can fluctuate considerably, 

because of its area as well as relying upon the qualities of the catchment (Hsu et al.2017.Thus editing powers have not satisfied organizers assumptions 

because of high glimmer flood has happened at the upstream seaside district or rocky locale of Western Ghats. The equivalent has happened in the 

water system channel and impacted water logging around the low-lying regions or low-lying floodplains. There is a test to relieve developing various 

yields through provided water from water system channels. There is a need of similar investigation of flood displaying with the consistent and flimsy 

stream examination for improvement of water system channel in low lying flood fields. 

The aim of the study is to develop the hydraulic simulation model for a steady andunsteady flow simulation.Rainfall data to be studied during a 

specificreturn period can be utilized to forecast flood inundation in agivenarea. 

 

Materials and Methodology 

2.1 StudyArea 

The Swarna river, which flows through Udupi and is one of the country's major west-flowing rivers, is the most well-known and has a special 
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significance for the people of Udupi.Swarna is one of Karnataka's most important west-flowing rivers. It originates in the Western Ghats' foothills and 

is primarily a rain-fed river. In the months of June and September, it swells to its fullest.It has been travelling its way for the past four decades, meeting 

the water demands of the villages of Perdoor, Hiriyadka, Parika, Herga, Manipal, Perampalli, Uppoor, and Kallianpur. The river flows for a length of 

61.05 km and then joins the great Arabian Sea near Kameshwara village in Udupi Taluk. Two dams have been built across the river, one at Hiriyadka 

and the other near Shiroor. When the Swarna dries up or the region receives less rainfall, the third dam will be built to avert near-drought conditions. 

The latitude and longitude of Swarna river is 13⁰ 25 56°N and 74° 42' 0"E respectively. Udupi district gets highest annual rainfall in Karnataka state, 

about 4000 mm. In this coastal district, bulk of the rainfall over 85% occurs during monsoon season. The rainfall increases from west to cast with co-

efficient of variability ranging from 18.7 to 18.9%. Average Annual Rainfall is 4136.3 mm. The monthly average Maximum & Minimum temperatures 

recorded are 32.4o C in April and 21.7o C in January respectively. The maximum monthly average wind speed varies from 7.2 to 9.6 km/hr.The district 

is covered with three types of soils i) sandy soil covering the beaches and the adjoining stretches ii) yellow loamy soil and iii) red lateritic soil. The 

sandy soils are confined to a narrow strip of the coast having width ranging from less than 100 m to as much as a kilometer. These fine to medium 

texture sands are characterized by their extremely high rate of infiltration and act as a good recharge media for ground water. Yellow loamy soils are 

transported from origin and are found mostly along riverbanks and lower reaches of valleys. The texture of these soils varies from fine to coarse. Udupi 

district is essentially an agriculture district with more than 80% of population depends on agriculture for their livelihood where as only 40% of the 

available land is used for agriculture. Paddy is the main crop raised by 75% of the cultivated area in kharif season. The other crops are chillies, sweet 

potato, ginger and vegetables. In rabi season, paddy, chilies, black gram and green gram are raised. Pulses are raised during dry season. The crops 

raised during summer are limited with chief crop being sugarcane, groundnut, paddy and sweet potato. Plantation crops include coconut, cashew nut, 

areca nut and pepper. Cardamom is also grown in valley areas. "Hydrology" is critical in the careful selection and project planning of flood protection 

systems for all existing and future structures in flood-prone river basins. Precipitation, temperature, evaporation, humidity, and wind data are all taken 

as part of meteorological observations. Total annual precipitation data are frequently used to calculate the relationship between precipitation and flow 

for predicting floods. As a result, the size of the basin will influence the overall volume of flow in the streamaswell as the shape of thehydrograph. 

 

 

                                                                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Flow Mapof SwarnaRiver 

 

 

DATACOLLECTION 

Rainfall data is to be collected from Directorate Economics and Statistics, Karnataka. Discharge data is to be collected from India WRIS. Toposheet 

data to be collected from Survey of India. DEM data is to be collected. from USGS Earth Explorer. ArcGIS software will be used to extract the spatial 

data. Basin maps, soil maps, land-use land-cover maps, and CN maps are among the spatial data to be generated. The model receives the data generated 

by the maps as input. The rainfall-runoff process is determined using the SCS approach. 
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METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

Flow chart of Present Methodology 

 

SCS-CN MODEL 

The SCS-CN method was developed in 1954 by the USDA SCS and defined in the Soil Conservation Service (SCS) section of the National 

Engineering Handbook (NEH-4) by the National Engineering Handbook (NEH-4) Section of Hydrology. The water balance calculation is used in the 

Soil Conversations Service-Curve Number technique. The SCS-CN model which estimates precipitation excess as a function of cumulative 

precipitation, soil cover, and land use, as given in the following (equation 1). 

Pe =
(𝒑−𝑰𝒂)

𝟐

(𝒑−𝑰𝒂+𝑺)
 

 Where P, is the accumulated precipitation excess at time t, P is accumulated rainfall depth at time t, Iais the initial abstraction ( initial loss ), and S is 

potential maximum retention given in equation (3), a measure of the ability of a watershed to abstract and retains storm precipitation. The SCS develops 

an empirical relationship between Iaand S as Ia= 0.2S. Therefore, the cumulative excess at time t is given using equation (2). 

Pe =
(𝒑−𝟎.𝟐𝒔)𝟐

(𝒑−𝟎.𝟖+𝑺)
S=
25400−254𝐶𝑁

𝐶𝑁
 

Resultsanddiscussion 

  SCS method has been applied to access the surface runoff of watershed.Curve numbers are identified for different hydrologic soil groups and they fall 

mostly under C and D soil groups. Different land use patterns and cover crops are identified for the region.Slope of the watershed area varies from 0 to 

68% . 

                    

                                 

     Figure 1: LU/LC MAP                                                                         Figure 2: SOIL MAP 
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    Figure 3: CN MAP                                                                                 Figure 4: SLOPE MAP 

 

Conclusion 

Land use map and soil map defined in ArcGIS were used as input in the current work, and the Soil Conservation service and Curve Number model 

were used. In the watershed, the monthly rainfall runoff simulation came out positive.The Swarna River basin has been examined and a simulation 

model has been built as part of this research. The Flash flood simulation model was performed based on previous rainfall events in this location, and 

some information on water discharge, peak discharge time, and volume of flow of selected points was created, which is highly useful for flash flood 

analysis. The peak discharge time and volume, as well as the overall area of flooding, can be anticipated in a real-world situation based on any 

significant rainfall. As a result, residents in this area may be concerned before the water arrives. The total loss of life and property can be minimized by 

this method. 
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