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Abstract

Floods in India are one of the most common natural disaster due to the irregularities in
monsoon. The water generated from these floods causes huge damage to the lives and
property, and, hence optimal water management has emerged as a major issue that concerns
every member of our society. Over the past few decades, water professionals have made
tremendous efforts towards management of different water resource systems like rivers,
urban drainage, water distribution systems, etc. Since, the river system is one of the major

source to cater various water demands, the management of river water is utmost important.

River flooding has been causing extensive losses to life and property. Although flooding
cannot be completely avoided, its ill-effects can be minimized conventionally by two
approaches: firstly, through flood protection works by designing and constructing river
banks, dams and flood storages to guard the inundation susceptible areas apart from
regulating the reservoir discharges, and secondly, by developing a flood warning system

which can assist in evacuation of people, property and livestock.

In the recent times, there is ever-increasing emphasis on the development of flood warning
systems as they offer a relatively cheaper option as compared to the costlier flood protection
works. Storm Water Management Model (SWMM) has been an effective tool for simulating
floods in urban areas, but has been seldom applied for river systems. In the current research,
SWMM model has been successfully employed as an effective flood modelling tool for a
river catchment. The developed model may be used as a tool for effective planning and

management of natural disasters such as floods.



Though 1D models can be easily developed to obtain bulk information about the discharge
features, they lack in providing comprehensive floodplain flow information. On the other
hand, a pure 2D model applied on the same river basin takes longer computational time. To
overcome these drawbacks, a hybrid approach consisting of 1D river flow models coupled
with 2D floodplain flow models has been used in this doctoral work. A well-known 2D river
hydrodynamic model iRIC was coupled with 1D SWAT and SWMM models to simulate and
visualize flood scenarios, and to identify the flood prone areas. The developed hybrid
approach has shown great benefits in terms of reduced computational time and enhanced

details of the floodplain flow during the simulation of flood events.

Effective management of floods in densely populated urban areas poses a great challenge.
Computation modelling plays an important role in appropriate management of urban drainage
system. In the present study an effort has been made to develop an efficient urban drainage
model where hydraulic results obtained from the developed SWMM model have been linked
with Proportional Integral Derivative (PID) controller for controlling floods. The developed
model is able to substantially optimize the flood levels in the urban water bodies and hence
can be used as an effective tool to mitigate urban flooding. Also for the nonlinear control
applicability in urban drainage system, derivation of nonlinear controller have been derived

using collocation technique.

From the above discussion, it can be said that the present doctoral research explores the
application of computational modelling and automatic control systems to resolve the water

related issues in critical sectors like river flooding and urban inundation.
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