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Integrated water resource management

Wetlands in managed catchments constitute essential environmental assets, but they 
are often under stress due to competition for water allocations with irrigation and town 
supply. Network Linear Programming (NLP) is a powerful tool that is widely used to 
manage water supply networks, and extensions of this methodology to natural 
systems can have substantial benefits, particularly in semi-arid climates. The 
Macquarie Marshes, a wetland in semi-arid Australia is a Ramsar site that hosts a 
variety of vegetation species, birds, fish, and invertebrates that makes it an extremely 
important environmental asset. The state of the wetland vegetation responds to the 
inundation regime, and predictive models of wetland vegetation response can be 
obtained using spatially distributed hydrodynamic models. However, hydrodynamic 
models are computationally demanding, making them unsuitable for the assessment 
of a large number of scenarios. Here, we present the implementation of a 
hydrodynamic emulator into the structure of WATHNET5 model, an existing NLP tool 
that has been widely used for optimising water distribution systems in Australia. In 
order to represent the wetland in WATHNET5, it was divided into patches of 
homogeneous vegetation and incorporated as reservoirs. Hydrological characteristics 
of the reservoirs are required for WATHNET5 to route the flow between reservoirs, 
which were obtained based on a 2D hydrodynamic model previously developed for the 
wetland. Simulations over a 27-year period were carried out and the NLP model results 
were compared with measurements. We found that the model can emulate the flows 
and volumes in the Macquarie Marshes with Nash–Sutcliffe efficiency coefficients 
above 0.8. Regarding computational requirements, WATHNET5 is extremely efficient 
as simulations for the 27-year period take less than a minute, whereas a hydrodynamic 
model takes 400 hours. The NLP model will be used to help identify long-term 
management decisions that can improve system resilience under an uncertain future 
climate. 


