
	Paper
Consistent national-scale flood hazard and risk information for adaptation planning


	
Introduction
Flooding is Aotearoa-New Zealand’s most frequent natural hazard and one of its costliest. Two-thirds of Aotearoa’s population live in flood prone areas and climate change is expected to increase both the severity and impact of flooding. A large component of future adaptation will involve ensuring that our people, taonga and assets are safe from flooding – and especially the future flooding we will face under climate change. This is not going to be cheap and will require prioritisation and trade-offs at regional and national levels. Successful adaptation measures and avoidance of maladaptation requires consistent hazard and risk information for current and future climates.
Objectives
Our objective is to provide consistent national- and regional-level information on Aotearoa’s flood hazard and risk and how it will be affected by climate change for use in adaptation planning.
Methodology
We have developed a framework for calculating national scale flood hazard over all of Aotearoa. This framework is modular and based on a philosophy of open-source software and iterative improvement. To undertake the modelling, Aotearoa is first divided into domains based on one or more catchments. For each domain, a design storm is created based on HIRDS (High Intensity Rainfall Design System) for a given Annual Exceedance Probability (AEP). Climate change can be considered by adjusting the design rainstorm according to a given temperature increase. In the upper reaches of the domain, a hydrological model, TopNet, is used to model the flood flows in the rivers. Flood inundation is modelled in the flood plain of the domain using the hydrodynamic model BG-Flood. This is driven by the rainfall from the design storm over the flood plain, by hydrographs from TopNet at locations where rivers flow into the flood plain and by a tidal model on the open coast (with the timing adjusted so that high tide coincides with the arrival of the flood pulse). Sea level rise can also be incorporated into the model. Design rainstorms can be adjusted to match flood peaks for a given flood flow AEP. Inundation results are used within RiskScape together with vulnerability functions for buildings (developed empirically from our database of flood events) and infrastructure (developed using expert elicitation) to estimate the impacts of a given event. By modelling a range of AEPs we can develop loss curves and map the impacts of climate change.
Findings
Our results show the extent of inundation over Aotearoa at the 1% AEP for the current climate and how this is expected to change under 1, 2 and 3˚ C over warming above current day levels. We also produce national and regional loss curves for buildings and infrastructure and the effects of climate change on these losses too.
Significance of the work for policy and practice 
This work provides Aotearoa’s first locally produced, nationally consistent flood hazard and risk assessment which can be used when making flood adaptation decisions at a national and regional level. It also provides a methodology for future work. 





