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Introduction
Flooding with increasing intensity and frequency is presenting significant challenges for risk management and land-use planning in urban areas. This is further exacerbated by uncertainties regarding how flood patterns are changing because of climate change. However, how such uncertainties are considered to inform flood risk management and land-use planning decisions can vary largely from place to place and remain unclear in the literature.

Objectives
This paper investigates the local intricacies and constraints affecting decision-making to gain a comprehensive picture of how local-level decisions can better deal with flood risk uncertainties in light of climate change by examining how uncertainty is dealt with in flood risk management and land-use planning in Aotearoa New Zealand (ANZ).

Methodology
This study uses a single-case approach focused on the 5-year transdisciplinary ‘Mā te haumaru ō nga puna wai’ programme for national flood risk assessment. It draws on empirical data from an online workshop, involving participants from various government levels and sectors. Data analysis followed a qualitative content analysis process to investigate how participants discussed uncertainty, mechanisms for dealing with uncertainty and the effects of uncertainty on their decision-making and communication.

Findings

It was found that local and regional authorities are aware of, concerned with, and challenged by existing uncertainties in flood risk management. Findings also indicated that the prevalence of outdated flood data, conventional methods, legal certainty needed in the planning system, and institutional barriers due to the fragmented risk governance across different national, regional, and local levels are hindering attempts to effectively consider uncertainty in flood risk management and land use planning decisions. Further, the lack of a national-level adaptive flood risk governance has led to disparities in how flood risk is assessed, determined and understood, and resulted in increased urbanization of floodplains supported by conventional infrastructure planning based on historical flood data. It also led to a lack of appropriate consideration of local communities’ needs, values, and perceptions in the flood risk information and communication.

Significance of the work for policy and practice 
The study provides evidence that a multi-level adaptive flood risk governance ranging from national, regional, to local levels is required for dealing with uncertainty in flood risk management and land-use planning decisions. One that moves beyond system stationarity and conventional methods to accommodate flexible mechanisms for addressing and incorporating different sources of uncertainty at different levels. In ANZ, there is an indication that the development of a national-level adaptive flood risk governance framework could help local and regional authorities to better incorporate and communicate uncertainty in flood risk management and land-use planning decisions whilst enabling targeted variability at a local level – in such a way that local communities’ needs and vulnerabilities are understood and addressed.






