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As urban areas face increasing challenges from climate change, rapid urbanisation, and

environmental degradation, enhancing urban resilience has become crucial for ensuring the

sustainability of cities. Green infrastructure, particularly urban trees and green spaces, plays a

central role in this effort, providing essential ecosystem services such as stormwater management,

urban cooling, and carbon sequestration. However, the health and interaction of these natural

systems with the built environment and infrastructure remain underexplored. Traditional

methods for assessing the health of urban trees, particularly underground root systems, are often

invasive and detrimental to the environment. This research explores the potential of non-

destructive testing (NDT), specifically Ground Penetrating Radar (GPR), as a tool for assessing the

health of urban trees and their underground root systems. 

This project aims to develop an innovative, non-invasive methodology using GPR to assess the

underground root systems of urban trees and their interaction with infrastructure. By providing

urban planners with accurate, actionable data, the project seeks to identify risks to both urban

trees and surrounding infrastructure, thereby enhancing urban resilience. This research supports

cities in managing green infrastructure more sustainably, promoting the integration of natural

systems into urban planning, and helping cities become more adaptable to the challenges posed

by climate change. 

The methodology involves using GPR technology to conduct surveys on urban tree root systems

across various sites, mapping the underground root structures to identify potential risks to

infrastructure, such as road damage or interference with utilities, and areas requiring preservation

efforts. The GPR surveys are complemented by a review of tree species, urban settings, and



environmental factors that impact root growth and health. A community-driven approach ensures

that the data generated is applied in a way that directly benefits local communities, promoting

collaborative solutions that integrate green infrastructure into urban planning. This approach

aligns with the Sustainable Development Goals (SDGs), particularly SDG 11 (Sustainable Cities and

Communities) and SDG 13 (Climate Action), by promoting climate-resilient urban environments

through sustainable infrastructure practices. 

Preliminary results demonstrate the feasibility of using GPR as a non-invasive tool for enhancing

resilience in urban planning. The research lays the foundation for developing a resilience

framework to help cities integrate green infrastructure into climate adaptation strategies. This

work will provide urban planners and policymakers with critical data for making informed

decisions that strengthen the resilience of both urban ecosystems and infrastructure. 
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