How Extreme Sea Level Events Are Going to Increase in Australia
by Nick Evershed
Oct. 8, 2019 – A major new report predicts extreme sea level events that used to occur once every 100 years will occur at least once a year, in many regions around the world by 2050.
The Special Report on the Ocean and Cryosphere in a Changing Climate by the Intergovernmental Panel on Climate Change looks at the impacts of climate change on glaciers and ice sheets, sea level rise, extreme sea level events, and ocean ecosystems.
With immediate cuts to carbon emissions, scientists expect sea level rise of 30-60 cm by 2100.  Without cuts in carbon emissions, the ocean is expected to rise between 61 and 110 cm.
The global impacts of sea level rise will be major.  Rises under even the best-case scenario still expose millions of people to flooding, and as a potential result, the displacement of people from coastal areas.
In coastal cities, without significant spending on adaptation measures such as relocation and sea walls, there will be severe damage to buildings and other infrastructure.  In Australia, the potential replacement cost of residential buildings exposed to a 1.1 meter level sea rise is estimated at as much as $63 billion.
So, how will the increased frequency of extreme sea level events impact Australia?
The actual increase in frequency will vary around Australia, due to local conditions like how much the present day sea level varies due to storm surges and astronomical tides.  The IPCC has estimated the increase in extreme sea level events for 22 locations around Australia, which have tide gauges that are part of an important global dataset for monitoring sea level rise.
The estimates focus on 2 climate change scenarios known as representative concentration pathways, or RCPs, and various time points.  According to the CSIRO, RCP 2.6 is essentially a best-case scenario, requiring deep cuts in emissions and technology for actively removing CO2 from the atmosphere.
RCP 8.5 is a worst-case scenario, representing a future with little curbing of emissions and much greater warming.
To give you more of a sense of what this change in frequency looks like, I’ve taken the probabilities from the IPCC estimates to make a simple animation simulating extreme sea level events over a 10-year period under the different scenarios [see original URL].  Each red circle flashing on the map indicates an extreme sea level event has occurred.
It’s important to note that this only uses a simple random number generator based on the average probability given by the IPCC report, and doesn’t consider any influence of tides.  In reality, in many areas, the extreme events would be increasingly periodic and regular.
For many locations in eastern Australia, extreme sea level events will occur once a year by the middle of the century, even under the best-case emissions scenario (RCP 2.6).  In other locations, the frequency has increased to once every 10 years.
Under the highest emissions scenario modeled (RCP 8.5), most Australian sites will experience extreme events once a year from 2046 to 2065 and Brisbane is projected to experience extreme sea level events at least 10 times a year.
According to the IPCC while adaptation to sea level rise and an increased frequency of extreme sea-level events is possible, it becomes more challenging, the higher that sea levels rise.  This means that ambitious cuts in emissions will be required to achieve the best possible outcomes for coastal communities.
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