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Monday 3rd November 2025
Non-Intrusive Data for Flood Defence Characterisation, Monitoring and Management
Dr Jim Whiteley, AtkinsRéalis
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Abstract 
A changing climate accelerates the deterioration of ageing linear infrastructure, impacting the resilience of our flood defence assets. To address this challenge, we need intelligent monitoring of our ageing assets to understand where and when they might fail, and to intervene earlier to prevent failures. In doing so, we can optimise management and serviceability whilst minimising spend and reducing our impact on the environment and society, resulting in a more sustainable management approach.

Non-intrusive technologies can detect and assess deterioration processes holistically, facilitating data-driven decisions around early-intervention measures. As this case study demonstrates, these early interventions are significantly less expensive and have a lower impact on the environmental and social capital of assets when compared to extensive and intrusive repairs to embankment sections following fully developed piping failures.

AtkinsRéalis and the Environment Agency have put this approach into action at Powderham Banks, a 200-year-old flood defence located on the Exe Estuary, Devon. The embankment protects the London to Penzance railway, an RSPB reserve and ~100 residences. In March 2023, a void opened in the crest, accompanied by piping in the landward face, following which the EA tasked AtkinsRéalis with identifying further sections of potential failure. AtkinsRéalis leveraged non-intrusive drone- and geophysics-based techniques to map ‘at-risk’ sections of the embankment, identifying 20 locations that showed evidence of internal deterioration. Within 14 months of the initial survey, 25% of these ‘at-risk’ locations failed. A PRIME resistivity monitoring system was subsequently installed at the embankment in late 2024. The near-real-time observations of seepage from the system have facilitated low-impact, low-cost early interventions on the estuary side of the defence, which are significantly cheaper than repairing piping failures to the landward face, thus preserving the social and natural capital of the embankment while lowering maintenance costs and extending asset serviceability.

Speaker
Jim is Engineering Geophysics Lead for AtkinsRéalis and is an engineering geophysicist with over 15 years’ experience across the commercial, research and innovation sectors. Jim’s background is in near-surface geophysics, and the application of geophysical techniques to characterise and monitor the subsurface. He obtained his PhD from the University of Bristol whilst working for the British Geological Survey, where he developed novel geophysical approaches to characterise and monitor natural and engineered slopes. He has experience in the delivery of environmental monitoring systems, leveraging novel non-intrusive technologies, including geophysical, drone and satellite products to observe and analyse spatiotemporal observations to support data-driven decisions in environmental management. He is an Honorary Research Associate of the British Geological Survey and is an author on over 50 journal and conference papers. He is Secretary of the Near-Surface Geophysics Group of the Geological Society and an Editorial Board Member of the Quarterly Journal of Engineering Geology and Hydrogeology.

This meeting is in person at the University of Birmingham. Details to the left.
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	  Day
	Date
	Speaker
	Title 
	Location

	Mon
	3rd Nov
	Dr Jim Whiteley
AtkinsRéalis
	Non-intrusive data for flood defence characterisation, monitoring and management
	Uni of Birm

	Mon
	1st Dec
	TBC
	Len Threadgold Early Career Award Presentations
	Uni of Birm

	Mon
	12th Jan
	Prof. Ian Jefferson
UoB
	Consideration of Collapsible Soils
	Uni of Birm

	Mon
	2nd Feb
	Alan Phear
Arup
	Les Nichol Award Lecture
	Uni of Birm

	Mon
	2nd Mar
	Adrian Collings
Arup
	The history and relevance of the ARUP Mining Database study 
	Uni of Birm

	Mon
	13th Apr
	Ian Webber Coffey Geotechnics
	Concept Design: The Repurposing of Cigarette Packets
	Uni of Birm

	Mon
	11th May
	Gareth Mason Mott MacDonald
	AGM and Environmental Lecture
	Uni of Birm
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