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Introduction
 
Cyclone Gabrielle caused significant damage in Gisborne and Hawke’s Bay, resulting in financial losses estimated at $13 billion and the loss of 11 lives. But what would have happened if the cyclone had taken a different path towards New Zealand's greatest population centre? Auckland is enhancing its energy sector resilience by analysing the potential impacts of cyclone Gabrielle. NIWA scientists, supported by Transpower, Vector and Auckland Council, conducted a high-resolution simulation of Gabrielle, shifting its path to Auckland. The research highlights the importance of identifying vulnerable structures, informing design standards, and improving climate preparedness and emergency management to protect communities and maintain power supply during extreme weather events.
 
Objectives
 
The key objective was to create a physical dataset of a high-impact, yet credible, extreme weather event. Simulations of rainfall, wind, inundation, and coastal surges were conducted to establish a baseline, providing stakeholders with an understanding of the type of impact a “direct hit” would have had. This information will be used to improve customer outcomes by preparing and building resilience.
 
Methodology
NIWA scientists conducted five high-resolution simulations of Cyclone Gabrielle, redirecting its path towards Auckland. The study utilised extensive computing power and expertise in weather, flood, and coastal modelling. These simulations will allow Transpower and Vector to better understand potential impacts on critical energy infrastructure, including electricity lines and substations.
To generate highly-detailed, meteorologically consistent data, the researchers conducted several tests where the New Zealand landmass was relocated so that Auckland (and surrounds) would experience the strongest impacts from Cyclone Gabrielle. This was achieved using convection-permitting simulations of the Met Office Unified Model. Additional inundation and coastal surge modelling was carried based on the altered cyclone track.
 
Findings
 
The findings indicate that wind impacts would pose the most significant threat to infrastructure such as electricity lines and substations for this storm. Additionally, increased soil moisture, flooding, and coastal inundation would contribute to the overall impact. Compared to the Auckland Anniversary floods, rainfall from Cyclone Gabrielle would have had less impact, but the higher wind speeds could cause more damage. Coastal areas are particularly vulnerable to storm surge-induced flooding and erosion. Visualisations from the modelling work allow end users to better appreciate the "what if" scenario, facilitating informed adaptation discussions and enhancing preparedness for future extreme weather events.
 
Significance of the work for policy and practice 
The significance of this research lies in its ability to build resilience in Auckland's energy sector. The data produced will be used to identify vulnerable structures and areas within the city's energy network, and could inform design standards to enhance the durability of energy infrastructure. It also enhances climate preparedness and emergency management strategies, providing valuable insights for future planning and mitigation efforts. This work is essential for protecting communities and maintaining power supply during extreme weather events.





