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Under the hood: how taking a natural capital focussed, ecosystem services approach can improve the implementation of nature-based solutions for climate adaptation.


	
Adapting to the impacts of climate change is becoming critical, and communities have choices in how they adapt. One way to protect themselves from risk is to build grey infrastructure, e.g. water storage facilities for drought and stop banks for flooding. Another approach is using ecological infrastructure, or nature-based solutions (NbS), which buffer settlements and infrastructure from climate impacts while also providing a host of other benefits. 

Despite the growth in research and implementation of nature-based solutions globally, Aotearoa New Zealand is yet to accelerate and upscale them for climate adaptation. Barriers to using NbS include lack of knowledge of the benefits they provide and perceptions of risk, and insufficient understanding of how they can be implemented to optimise those benefits and minimise risks.

Taking a natural capital focussed, ecosystem services approach to designing NbS has potential for enhancing the effectiveness of NbS. Using ecosystem service approaches to identify and measure the benefits of NbS is increasing in the literature, however, taking a step back and understanding how the management of natural capital stocks can influence the provision of services, and therefore the effectiveness of NbS, is novel and has not been applied in a New Zealand context.

Objectives
To demonstrate the utility of combining a natural capital focussed, ecosystem service approach with NbS design and show the potential benefits of implementing NbS.
To better understand trade-offs and risks, improving the probability that potential disadvantages can be anticipated and resolved.

Methods
We base our framework on the premise that natural capital stocks (e.g., woody vegetation) possess manageable and unmanageable attributes, and manipulation of manageable attributes (through enhancement actions) can influence the provision of associated services. We combine our conceptual framework with an abundance model (He Ara Tuku Rau, to give effect to Te Awa Tupua Act) developed to inform the management and long-term health of the Whanganui Awa.

We present a case study on the Whanganui River, New Zealand, where hapū-led restoration is informed by the abundance model and intended to provide vital flood risk mitigation and erosion control. We assess how design decisions are made regarding natural capital stocks, where trade-offs lie when targeting multiple benefits, and how the abundance model informed those decisions. 

Findings
The study enables the following assumptions to be tested:
1) Bringing together the natural capital focussed ecosystem services and NbS concepts at the outset leads to insights on benefits and risks that accelerate the uptake of NbS.  
2) Focusing on the attributes of manageable stocks better enables decisions on whether NbS (itself based on using and enhancing natural capital stocks) is appropriate for the specific context (particularly in highly modified landscapes), and how much of what, where.
 
Significance of the work for policy and practice 
While reference to NbS is growing in domestic climate policy, we are yet to see their widespread uptake. Our study highlights a method which will enable better decisions on the implementation of NbS and identify key policy and governance settings to support implementation practice.





