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Abstract: River catchments are important economic, environmental, and social resources that
support aquatic life, fisheries, recreational activities, agriculture, trade, and industry. However,
over the past century industrialisation and urbanisation have substantially altered the natural
characteristics of many river catchments. Hydrological extremes such as floods and droughts
apparently exacerbate water quality issues worldwide. This talk presents a novel holistic
modelling framework that is developed based on advanced sensing technologies and
computational techniques, to simulate the hydrodynamics and transport processes of complex
and dynamic catchment, riverine and estuarine systems. The developed model can be used to
identify catchment hotspots such as sources of nutrients and sediments and flood-prone areas,
and finally to assess climate change impacts using downscaled climate models. The outcomes
of this research will facilitate government agencies for strategic plans to support a resilient,
productive, liveable and growing regions.
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