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PREFACE 

Dynamism is one of the characteristics of life. Life without dynamics signifies that 

interaction with the environment is about to stop or has already been stopped. The same 

thing happens in the life of rivers. The term ‘fluvial’ is from the Latin word ‘fluvius’ a 

river (online, ‘your dictionary’). Fluvial means whatever outcomes through the action of 

a river or pertaining to a river or stream. It deals with the moving materials and the factors 

affecting the movement. Thus, fluvial dynamics basically deal with the water flow, 

sediment movement and also with the bed-form features resulting out of the interactions 

between flows and transporting materials within the channel system. The study of fluvial 

action and its dynamics of any channel especially foothill channels are related to the 

erosivity of the river, bed load character, entrainment of the load and processes that are 

operating within the valley. On the other hand, the alluvial channels show a wide variety 

of morphological forms in response to the complex interaction with the hydrological 

conditions. 

Chapter I 

 The overall and fundamental introduction to the research was given in Chapter I, which 

talked about the problems of the study area, as well as the specific research objectives 

and methods that would be used to reach those goals. In later parts, the hypothesis was 

built up and expected for the further testing. Some relevant objectives aiming to justify 

the title and related conformal methodological aspects were taken up. Data is needed to 

prosecute any study and the probable sources of data have been discussed so far here, 

along with the detailed review of the literatures. Exploration of the work has been 

formulated with technical thought processes. 

Chapter II 

The primary aim of this chapter was to examine the basin personality as a whole. The 

utilization of morphometric techniques as means of comprehending the geophysical 

attributes of a basin has carried out with possible detailing. This chapter also introduces 

a geomorphological region characterized by a diverse array of drainage routes, such as 

hills, mountains, valleys, foothills, and spurs, within the basin's physical environment. 

Various geophysical characteristics, such as geology, soil composition, topography, river 

systems, drainage density, drainage texture, relative relief, dissection index, ruggedness 
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index, slope zone scenario, and cross profile of the channel, have been thoroughly 

examined. The geological structure of this region is quite complex, starting with the 

highly metamorphosed Darjeeling gneiss groups and ending with a more recent alluvium. 

Chapter III 

The primary aim of this chapter was to study the hydraulics for understanding the 

hydrological character of the river and rainfall characteristics of the river basin for spatio-

temporal identification of rainfall characters as a prime factor of surface water flow along 

with the climatic variation of the basin area, changes in land use and land cover, various 

developmental measures on the river or within the basin area and also changing natural 

regime plus flow of the channel. These changes impact on the socio-economic and 

ecological conditions of the basin area. The chapter is dedicated to comprehend the idea 

and conceptualize the water resource of River Mahananda in view of explaining the 

erodibility and process form character of the river. 

Chapter IV 

The chapter is aimed to study the nature, pattern and behaviour of the river in terms of 

its spatio-temporal speculations to detect morphological changes of multithread channel 

pattern, consulting topographical map-outputs, downloaded satellite imageries and 

google earth image of different selected years. Some pattern related indices and one 

braiding related indice was used for the designated reaches viz. Hydraulic sinuosity index 

(HSI) (Mueller, 1967), Topographic sinuosity index (TSI) (Mueller, 1967) and Standard 

sinuosity index (SSI) (Mueller, 1967), Braiding index of Brice (1964) for calculating on 

the measures of the total oscillation and bar formation. In case of reach II, III and IV the 

braiding index is changeable over time and that directly proves the fact of dynamic 

behaviour. In all cases the standard sinuosity Index is very much dwindling and 

oscillatory in signifying the neo-tectonics character of the Darjeeling Himalayan 

foothills. 

Chapter V 

Channel behaviour is directly shaped up by its forms and morphodynamic processes and 

variabilities concerned and thereby extremely influenced by the climatic factors. To attest 

the seasonal influences, the approach here in this chapter was to framework the channel 

cross sections on pre & post monsoon periods (2017, 2018 & 2019) based on the field 
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database using auto level survey (December-Post-Monsoon & April-Pre-Monsoon) 

along the respective sites. Hydraulic geometry at a station is importantly viewed and 

documented here in this chapter for studying past and present impacts of discharge 

variability. Thus, few influential mechanisms have studied here to study the process-form 

outcome viz. Leliavesky’s tractive force, Critical velocity Shear Stress and one or two 

more. Close examinations showed that mean flow velocity was not promising except few 

occurrences of heavy showers in rains for the case and very inefficient fluid driving force 

whereas optimum frictional resistance within the channel is responsible for flow 

retardation. Empirical relations and their equations between mean flow velocity vs. 

channel resistance shows an exceedance of resistance resulting into degenerations from 

time to time. 

Chapter VI 

The principal objective of this chapter was to know the load distribution and their 

characteristics among the selected sites and the nature and extent of load distribution in 

the downstream direction. Various cartographic and statistical techniques have been used 

for representing and comparing the acquired field data. The primary aim of this chapter 

was to ascertain the distribution of load among the chosen locations and to understand 

the characteristics and magnitude of load distribution in the downstream direction. 

Finally, as a result of this and associated lower the velocity during non-freshet times, 

mean and median bed load size are changing from the upstream to downstream direction. 

Actually, differences in the transport rate and size of bed load exist for the varying levels 

of in-channel flow in coarse-grained channels. 

Chapter VII 

The primary objective of this chapter was to know the impact of Flood and Bank Failures 

on Fluvial dynamics. This study examines the effects of erosion, accretion, and unaltered 

channel sections in response to the fluvial dynamics in the studied region. The primary 

focus of this study is to explore erosional processes. The association between river bank 

erosion and LULC change in the study area has been motivated to idealize here. An 

examination that combines many aspects of erosion, including its causes and methods of 

mitigation, is consistently important as a comprehensive document and strategic measure 

in order to adapt to the changes in fluvial dynamics within the study area. In the area that 

has been investigated, embankment breaching is a severe phenomenon that may also 
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happen in future. This problem directly impacts the nearby bank inhabitants. Most of the 

erosion-affected areas belong to active encroachment due to excessive population 

pressure in Siliguri and its surroundings has been focused here. 

Chapter VIII 

The main objective of this chapter was to evident the impact of human interference on 

modification of channel dynamics for both morphological, hydrological and other 

aspects. This chapter introduces the river bed mining scenario from 2004-2021 and water 

quality assessments of selected sites of the study area. To sum up the discussion one 

remarkable statement is to be uttered that the river is receiving serious efficacies of 

urbanization and unplanned reactions from the societies. Over time all hydrological and 

hydraulic feature of the river on the foothill plain section are losing their allometric 

growth as it has been disrupted resulting in vigorous deterioration of channel dynamics 

and hence the fate has turned into misfeasance towards the river Mahananda. 

Chapter IX, 

This chapter is dealing with the overview of the investigation on the fluvial dynamics of 

the upper Mahananda River basin in the Darjeeling Himalayas and which was conducted 

so far, and the outcomes of that study have been presented as a conclusive culmination. 

Date: 

Place: (Tanmay Thokdar) 
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