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This objective of this study was to explore the limitations of current approaches to modelling woodland restoration
opportunities and the possibility of leveraging spatial-ecological and spatially explicit deliberative methods to increase

the functionality of opportunity mapping.
Headlines

An approach is presented that can integrate environmental,
ecological, and stakeholder priorities into a spatially explicit
evaluation of riparian woodland creation through the modelling of
functional connectivity, negative edge effects and the use of
participatory GIS. This approach is able to anticipate potential
trade-offs and potential impacts on ecological processes.

The capacity for riparian woodland to increase functional
connectivity is sensitive the configuration of existing woodland
and riparian buffer width.

Prioritising nature-based solutions in opportunity mapping may
jeopardise ecological restoration goals.

Background

Large-scale modelling of opportunities for woodland creation in a U.K. context is responding to government pledges to
increase woodland cover from 14.5 to 17.5% by 2050. Such mapping typically focuses on harnessing ecosystem
services but fails to predict outcomes for ecological restoration. There is a need to address trade-offs between
biodiversity conservation and nature-based solutions.

This study compared three woodland creation scenarios in Grasmere, UK alternatively prioritising water management
goals (“Stream” scenario), ecological restoration (“Patches” scenario) and Stakeholder priority (“Stakeholder” scenario)
and assessed how each led to increased functional connectivity for a range of generic focal species.
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The amount of woodland creation required to achieve a 100% zones; (D) stakeholder support for woodland
increase in both water management and ecological connectivity creation.
goals was greater in the “Stream” versus “Patches” scenario.

Prioritising proximity to the stream channel required a 110%
increase whereas prioritising woodland creation in proximity to
existing patches required only a 75% increase.

Stakeholder-led woodland creation required 76% increase in
the simulation and was the only scenario that achieved in
minimum of 50% stakeholder support.




Woodland creation required to increase water management and ecological goals by 100% (black dashed line)
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Implications & Recommendations

Targeting environmental goals through ecosystem services in habitat opportunity mapping may not reflect
ecological nor stakeholder priorities.

Stakeholder-led prioritisation of woodland creation generally promoted the expansion of existing woodland in
proximity to the river network, which implied enhanced connectivity.

Potential trade-offs exist between targeted woodland creation underpinned by a nature-based solutions approach
and both public and ecological priorities.

This study suggests that riparian woodland creation should, at the scoping stage, consider:

1.The configuration and cover by existing woodland to enhance restoration success and ecological connectivity.
2.Using spatially explicit participatory methods so that stakeholder-supported woodland creation options can be

mapped.
3.Modelling trade-offs and synergies between environmental and ecological goals to understand and, where
possible, optimise woodland creation amount and configuration.

Authors’ contact details: https://research.manchester.ac.uk/en/projects/creative-adaptive-solutions-for-
treescapes-of-rivers
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