Understanding space-time complexity in large river basins: integrating hydrological and geological approaches as a basis for sustainable water management

Supervisors: Professors Doerthe Tetzlaff, Peter Clift 

Large rivers are complex systems that provide habitats for highly diverse aquatic ecosystems and a range of resources crucial to millions of people. Climate change and anthropogenic impacts have profound implications for the flow regime of such rivers, which will also affect biogeochemical processes, water quality and sediment fluxes. With increasing population pressure and water management infrastructure, changes to river flow regimes are likely to create a wide spectrum of threats to ecosystem services. The scale and complexity of large river systems dictate that monitoring and modelling such impacts will be very challenging. Consequently, there is a compelling need for novel and integrated approaches to both data collection and the integration of heterogeneity within large basin models.
The proposed project will explore what controls water and sediment fluxes in large rivers and how these fluxes might be affected by future environmental and climate change. Hydrological tracer and sediment sampling will be integrated. The project will make use of new laser-based stable isotopes analysis techniques using the in-house isotope lab. First-order controls on fluxes will be investigated using GIS-based terrain analyses and satellite imagery supplemented by field measurements (hydrological and sediment provenance techniques). Hydrological modelling will be conducted, with particular attention to process representation in low parameter models, exploring how flow regimes have altered under the stress of environmental change and how this has affected sediment transport and habitat stability. 

This is a major opportunity for a student interested in working at the cutting edge of interdisciplinary work of environmental hydrology and geology. The student will join successful research groups in Environmental Hydrology (Northern Rivers Institute) and within Geology (both School of Geosciences). The studentship will provide strong interdisciplinary training that will integrate hydrological and geological field monitoring, tracer sampling and multi-scale modelling studies within a GIS framework.  The student will also receive training in other aspects of scientific working such as scientific publications and conference presentations. 
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