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Aims

1. Explore the potential of the community design of 
NFM measures through modelling

2. Evaluate the impact of NFM measures

3. Evaluate the co-production of research and 
community partnership in future monitoring

Conceptual Framework

This is a rationale for the approaches and perspectives given

Figure 2: Conceptual framework process

Methods
• Geomorphic Surveys

• Modelling

• River Level Monitoring

• Participant Observation

• Semi-Structured Interviews

Figure 3: Stroud  style leaky barrier, oblique across channel

Introduction

There is a national drive for natural flood management (NFM)  
to emulate and restore natural catchment processes, to 
mitigate flooding sustainably for the environment, economy, 
and society1,2,3. There is insufficient research on:

• The effectiveness of different styles of leaky barriers on 
slowing the flow for different size rainfall events and the 
impact they have on flood peaks4. 

• The experiences of community flood groups during the 
application of funding and delivery of an NFM project. 

This poster outlines research exploring the efficiency of two 
styles of leaky barriers (Stroud and Pickering), and the 
experiences of flood group Pang Valley Flood Forum (PVFF). 

NFM and Leaky Barriers

NFM emulates, restores, alters, and protects natural 
catchment processes¹. By slowing and attenuating flows, 
NFM can reconnect rivers with the floodplain, improving 
ecosystem and hydraulic functioning5. Leaky barriers are a 
form of NFM. Timber is laid across the channel (Figure 1), 
allowing baseflow passage but slows the flow of excess water, 
reconnecting the river with the floodplain and groundwater. 

Figure 1: Pickering style leaky barrier and level monitoring equipment

Defra Community NFM grant/Bourne NFM project
• £1million Defra NFM grant to implement small-scale 

local interventions to reduce flood risk, supporting 
catchment partnerships, and communities, giving up to 
£50k per project.

• PVFF acts as the principal consultation body for flooding 
and drainage issues in the Pang Valley. They won Defra 
funding for their NFM project. 

• Planned using local knowledge of the catchment, the 
River Bourne was chosen for the NFM project because it 
was known to be a flashy tributary with clay ridges, 
upstream of the Pang, with nearby available timber. 38 
leaky barriers were chosen under the influence of the 
Stroud NFM project.

• PVFF had to negotiate changes to the EA partnership 
grant conditions to make them apt to groups like PVFF. 
For a while, it was unlikely the project would proceed. 
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Summary

• There is a national drive to implement 
NFM, but there is insufficient research 
in select areas.

• 38 leaky barriers of 2 different styles 
(Pickering and Stroud) were installed 
by PVFF on the River Bourne thanks to 
a Defra NFM grant

• This project aims to explore the 
community design of NFM through 
modelling, evaluate the impact of 
NFM measures and the co-production 
of research and community 
partnership in future work

• This project uses a conceptual 
framework based on the hydrosocial 
cycle which calls for an 
interdisciplinary approach with mixed 
methods

• Preliminary results show a delay in 
peak discharge between inflow and 
outflow
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Evaluating Leaky Barriers Created Through a Defra 
Community Natural Flood Management (NFM) Grant

Preliminary Results

Geomorphic Surveys
• Two key styles of leaky barriers identified:

• Stroud: Natural looking, oblique across channel, close to 
channel bed (Figure 2)

• Pickering: Neat, perpendicular, clearly-defined logs, high 
above channel bed (Figure 1)

• Geomorphic characteristics:

• Plunge pool/deepening underneath the leaky barriers

• Scouring where leaky barriers are placed oblique to the bank

• Shallow gravel deposit approx. 2m downstream (Figure 4)

River Monitoring

A hydrograph has been produced from the monitored data 
showing river discharge response to a large rainfall event in 
August 2020 (Figure 5). 

The hydrograph shows a rapid response for inflow and a 
slower response for outflow; the lag time between peak 
rainfall and peak discharge for inflow and outflow is 4 hours. 
However, the amount of peak discharge is equal for both 
inflow and outflow (0.36cumecs).

Seasonality and rainfall will affect catchment and river 
behaviour and the hydrograph shape.

This hydrograph is encouraging but not conclusive of the 
efficiency of leaky barriers, as it is expected the leaky barriers 
will slow and attenuate flow. There is still further analysis 
needed for the monitoring data.

Figure 5: Hydrograph of the response of the River Bourne to 26.4mm of rain 

Hydrosocial Cycle

• Integrated systems need 
an interdisciplinary 
approach

Interdisciplinary

•Rooted in Human 
Geography & 
Environmental Science

Mixed Methods

•Derived from 
foundational disciplines

Knowledge Co-
Production

•Design and 
dissemination

Ways of Knowing

•Expert and Lay 
Knowledge

Positionality

•Reflexive analysis
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Large rainfall event 27/08/2020: 26.4 mm rain in 4 hours 
Rainfall mm Inflow m³/s Outflow m³/s

Inflow Outflow

Time to Peak/ lag time 
(hours)

2 8

Peak Discharge (m³/s) 0.36 0.36

Figure 4: Gravel deposit and scouring 
below oblique leaky barrier 
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