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Situated at the dynamic interface between fluvial and coastal
processes, deltas are major socioeconomic and ecological centres
that are widely recognised as being highly vulnerable to the
combined impacts of climate change and increasing levels of human
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1. Scenario modelling

32 mechanistic scenarios — designed to explore the
biophysical impacts of an individual stressor — and 53
synergistic scenarios — designed to explore the
combined impacts of multiple stressors — will be input
into the idealised system model in Delft3D-FLOW. The
scenarios have been designed to represent possible
changes to sediment supply, subsidence rates, sea-level
and meteorological factors, under a range of climatic
pathways. The scenarios include both gradual, long-
term changes and extreme short-term events. Two time
periods are investigated: 2015-2045 and 2045-2075.

Utilising the hydrodynamic modelling suite Delft3D, this study aims
to provide multidecadal morphological projections for an idealised
delta system wunder a range of synergistic climatic and

environmental change scenarios. These scenarios are categorised within
the four broad system stressors mentioned above. The idealised system s
designed so as to represent conditions experienced in the Mahanadi Delta, India;
a system that has regularly been highlighted in recent research as one at great
risk from climate change and increased anthropogenic interventions within its
distributary network (lenz et al., 2014).

These projections shall then be transformed into maps showing
biophysical vulnerability (defined here as exposure to detrimental
biophysical change) for a given area over a given time period, under
various environmental scenarios. This will provide a platform to test
the effectiveness of various management strategies within the
Mahanadi Delta, with a particular focus on options that aim to restore
natural deltaic processes.

This research aims to provide a route towards the development of a

biophysical assessment tool. Whilst the primary aim of this research is to
explore the nature of volumetric changes to the terrestrial and subaqueous
delta, this study also aims to identify important biophysical feedbacks between
the morphological system and shifts in habitat cover. As well as providing
multidecadal biophysical projections, the tool may be used to test the viability of
various management options, with the aim of developing achievable climate-
resilient strategies for implementation in the Mahanadi region.
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