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Introduction

Communities worldwide will soon be forced to retreat from hazardous areas, driven by the changing climate. Current discussions focus on “managed retreat,” which aims to reduce detrimental risk to relocated residents. However, the need for suitable housing stock to accommodate those retreating is frequently neglected. Managing retreat needs to plan for not only where people should be moved from, but also where they should move to. This is an opportunity that society cannot afford to miss: future development must positively advance other, interrelated sustainability outcomes of economy, environment, health, well-being, and equity (the sustainability outcomes nexus) while simultaneously reducing climate risk. This array of objectives has both synergies and trade-offs, meaning that while there are significant opportunities, there is also the risk of maladaptation. 

Objectives

We seek to evaluate the importance of considering broader societal goals in land-use planning and managed retreat by applying the research to a case study city. Additionally, we discuss the effectiveness and potential of this evidence-based decision method, which begins to consider the trade-offs and co-benefits of land-use planning decisions on risk and wider societal objectives.

Methodology
To address this problem, we implemented a multi-criteria spatial optimisation framework to consider multiple risk and sustainability objectives. This framework efficiently identifies preferential locations for intensification in urban environments and equips urban planners with an evidence-based method for decision-making.
To inform adaptation planning, we need to estimate the number of displaced people and the time of displacement. We base our estimation on the full withdrawal of insurance of residential dwellings. For our case study location of the Greater Christchurch region, New Zealand, this threshold is reached with an increase of 13 centimetres of sea-level rise.
The framework uses a weighted sum approach to scale the criteria into a singular optimisable function. We demonstrate the need for a holistic framework when planning relocation by grouping the objective preferences into several scenarios: "Retreat Focused", "Risk Averse", "Accessible City", and "Balanced".
Findings

We observe co-locations between objectives, which gives evidence that smarter land use planning decisions can be made.

Having a narrow set of objectives can lead to maladaptive spatial plans, as these guide communities to locations with unsatisfactory conditions. For example, only analysing natural hazards guides development further away from existing social and cultural infrastructure. Hence, it is critical to capture all the values of the community.

By incorporating a holistic range of objectives when managing retreat, we can achieve broader societal benefits. Government spending can be reduced through opportunities such as reduced infrastructure costs, purchasing land with low capital cost, and recognising synergies to address multiple objectives simultaneously.

Significance of the work for policy and practice 

Local governments seek approaches to advance societal objectives holistically. When implemented as a common-place tool, planners can gain insight into which objectives are affected by certain interventions and leverage co-benefits between them. Our framework remains appropriate within a dynamic adaptation plan as datasets can be updated and weighting scenarios changed to varying perspectives, allowing governance to drive an equitable transition by engaging affected communities throughout the process.






