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result of one or many factors acting at a specific location. For the rivers flowing in the intermontane valleys along
the frontal Himalaya, active tectonics plays a major role in controlling their geometry by providing the space, en-
ergy, and sediment. Dehra Dun is an intermontane valley in the northwestern Himalaya where the rivers have
their source in the Lesser Himalaya and Sub-Himalaya; they show remarkable variability in the channel width
along their course. In this work, we have attempted to identify and evaluate the relative importance of various
controlling factors on the channel width of these drainage systems. We selected 20 streams (six North Flank riv-
ers - NFRs; two Main Axial rivers - MARs; twelve South Flank rivers - SFRs) flowing in the valley. In the hilly
stretches, the NFRs flow over the Lesser Himalaya and the SFRs flow over the poorly consolidated upper Siwalik
gravelly sediments. Channel width in the mountainous region varies generally from 5 to 30 m. The SFRs that have
smaller catchments are relatively wider than the NFRs in the mountainous areas. In the Dun, the width variation
is mostly between 50 and 400 m. The NFRs show widening in their middle stretches except for the Tons River,
which is wide in its lower stretch. Channels widen as they cross the structural zones (i.e., the Main Boundary
Thrust (MBT), the Santaurgarh Thrust (ST), and the Bhauwala Thrust (BT)) as a result of the change in the gradi-
ent across the structures. Large sediment supply generated by mass wasting processes from the weak zones (i.e.,
fault-related zones) and uplifted surfaces make the river transport limited, resulting in the deposition of the sed-
iments. Consequently, channel bed armoring in these gravel-bed rivers protects the channel floor causing the
erosive actions to be intensified on the banks. In the Dun, where the channel banks consist of cohesive materials,
the bank erosion is found to be limited. Apart from these controls, anthropogenic interventions and activities also
impact the channel width in the valley. The NFRs and MARs are embanked at many places. On the other hand,
most of the SFRs become indistinct before the confluence with the larger rivers because of farming-related activ-
ities. This study suggests that in the mountainous stretches, the lithology and geologic structures exercise a pri-
mary control over the channel width; whereas within the Dun, the sediment concentration, channel bed
armoring, and the properties of bank materials act as the main controls.

© 2016 Elsevier B.V. All rights reserved.

1. Introduction acts as a primary factor in controlling incision and aggradation process-

es, which in turn contribute to channel geometry. In addition to these

The process-form interaction in a river results in a state of self-
stabilisation (Rosgen, 1994) by altering the hydraulic geometry accord-
ing to water and sediment flux (Julien and Wargadalam, 1995). For a
certain reach or a specific location of a river, the hydraulic geometry is
defined by the channel width, depth, and the flow velocity (Leopold
and Maddock, 1953; Ferguson, 1986). Further, hydraulic geometry is
controlled by stream power, sediment flux and calibre, and bed rock
erodibility. Stream power, being a function of discharge and channel
gradient, is responsible for bedload transport and deposition; also, it
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controls, channel bank stability, local structures and tectonics, riparian
vegetation cover, and land use patterns also affect the geometry of a
channel.

The geometric parameters of a river change as it flows downstream.
Among these parameters, channel width is distinct as it can be readily
measured on the ground and from satellite images. This, therefore, is
one of the important morphological parameters in the study of river be-
haviour. Ideally, the width of a river should increase downstream, but in
natural systems this generalisation has several deviations. Along its
course a river undergoes multiple geomorphic processes, thereby
resulting in variations of channel width within a broad spatiotemporal
framework (Thorne, 1998). What then is the nature of these variations
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Fig. 1. Location map of Dehra Dun that lies in the western part of the Garhwal sub-Himalaya of the Uttarakhand state of India. In the north it is flanked by the Mussoorie Range and in the
south by the Mohand Range. The eastern and western boundaries are marked by the Ganga and the Yamuna Rivers respectively. Major structures — Main Boundary Thrust (MBT),
Santaurgarh Thrust (ST), Bhauwala Thrust (BT), Bhimgoda Back-Thrust (BBT) and Main Frontal Thrust (MFT) — are also plotted on the SRTM image.
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Fig. 2. Map showing major structures, lithology, and river network of Dehra Dun (modified after Thakur and Pandey, 2004). The area within the red outline (drainage divide of Asan and
Suswa river systems) demarcates the study area; in the NW side is the Asan River system, and in the SE side is the Song River system. The sandbars and island bars present in the channels
are classified into three categories depending on the vegetation cover and their longevity as seen from Google Earth Historical images. (For interpretation of the references to colour in this

figure legend, the reader is referred to the web version of this article.)
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