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What is the flood risk in Australia under future climate?
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Abstract: The frequency and magnitude of extreme hydrological events, e.g., flood-producing rain and
cyclones, are expected to increase as a consequence of climate change. The enhanced moisture-holding
capacity of a warmer atmosphere can escalate heavy rainfall events (Sherwood et al., 2010; Yin et al., 2020).
To plan and develop mitigation measures minimising potential impacts from a changing climate, understanding
of plausible future climates is necessary. This is important for various industries and water-dependent sectors
including agriculture, water management and flood control.

The Australian Bureau of Meteorology recently released the National Hydrological Project for Australia. This
provides guidance material including assessment reports for eight Natural Resources Management (NRM)
regions across Australia. The assessment includes plausible future occurrence of long-term hydro-climatic
changes in these NRM regions. The assessment report includes a study of future flood scenarios, where rainfall
and runoff simulated by the Bureau’s operational landscape water balance model, AWRA-L (Australian Water
Resources Assessment Landscape) is considered. An increase in extreme rainfall events may enhance the
potential risk of flooding; however, the likelihood of flooding is heavily influenced by antecedent conditions,
such as soil saturation. This case study demonstrates the change in extremely wet events in the future climate
over 30-year future time slices centred around 2030 (period 2016-2045) and 2070 (period 2056-2085),
compared to a historical reference period (1976-2005). The changes are determined in terms of the simulated
annual maximum daily rainfall/runoff and the estimate of a 20-year return period of the annual maximum based
on the Generalised Extreme Value (GEV) distribution, where this return value refers to an equivalent of a 5%
chance of occurrence within any one year. We analysed a set of sixteen ensembles and two future scenarios
(e.g., RCP 4.5, RCP 8.5) over all NRM clusters in Australia. The results show that both rainfall and runoff
scenarios will increase in the maximum 1-day and 20-year return period for both periods 20162045 and 2056—
2085 across most NRM clusters. Our results show that the mean rainfall tends towards little change or a
decrease across all the NRM clusters. Our findings are further supported by the results from other studies (Abbs
and Rafter, 2009; Alexander and Arblaster, 2009; Rafter and Abbs, 2009; Wasko and Sharma, 2017). The
magnitudes of the simulated changes in extreme rainfall strongly depend on emission scenarios, the GCM or
RCMs used, and periods. In addition, the results are based on a high level of spatial aggregation and cannot be
applied to local scale application.
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