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PROPAGATION THROUGH FLUVIAL SYSTEMS OF CHANGES IN 
COUPLING RELATIONSHIPS INDUCED BY TECTONICS AND 

CLIMATIC CHANGE 
A. M. HARVEY * 

Department of Geography, University of Liverpool, UK. 
amharvey@liverpool.ac.uk 

Most work on coupling in fluvial systems emphasises hillslope-channel coupling,    
with little systematic work on larger scale coupling. This paper considers propagation 
of changes in coupling at zonal and regional scales. At the zonal scale, alluvial fans 
have a coupling/buffering role between sediment-source and transport/sink zones. At 
the regional scale, basin-wide linkages are important. Changes in coupling may occur 
through climatic or   base-level changes, induced by local, climatic and/or eustatic and 
tectonic factors. They may be expressed within the fluvial system by the downstream 
propagation of a sediment wave or the upstream propagation of a wave of incision. 
Coupling changes through alluvial fans operate over timescales ranging from hundreds 
to thousands of years. At the regional scale, in drainage basins of tens to hundreds of 
km2, timescales of tens to hundreds of years are important for the downsystem 
propagation of sediment waves, whereas the upstream propagation of the effects of 
base-level change, operate over much longer timescales of thousands to tens of 
thousands of years. This results in spatial differences within drainage basins of the 
relative importance of tectonically and climatically induced signals in the landscape.   
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Physical Environment of the Riverine Chars in Bangladesh 
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The land part of Bangladesh is constituted mainly of floodplain and ‘delta plain’ of 
five large rivers- the Jamuna, the Ganges, the Padma, the Upper Meghna and Lower 
Meghna. Average flood discharges of these rivers are within the range of 14,000 to 
100,000 m3/s. Islands or bars are very common features in these rivers. In Bangladesh 
the vegetated islands within the riverbanks are known as chars. Around one million 
people live on these chars. Life and livelihood of the char dwellers are governed 
mainly by the physical dynamics of the chars. Due to the historical evolution of the 
Bengal basin, the rivers are very dynamic in nature, which facilitates to study these 
rivers effectively using satellite images (with a resolution 30mx30m or more). 
Analyses of satellite images in combination with social surveys can provide a holistic 
impression about the physical environment of the chars of the different rivers. The 
main rivers of Bangladesh are not in equilibrium. Three of them have been capturing 
the floodplain at the rate of hundreds meter/year. The internal dynamics within the 
river banks varies from river to river, resulting in variations in the formation and 
stability of the chars as well as in the extent and duration of the flooding on chars. It is 
also to be noted that human interventions in the river system and exogenous factors 
like sea level rise can significantly affect the environment of these chars. 
Key words: River, char, morphology, erosion, remote sensing. 
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