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Introduction

• Expert trainer Paul Atkinson, Wear Rivers Trust

• Location Teams/Zoom

• Timetable 

• 10:10 – 10:15 Join online. Quick introductions.

• 10:15 – 11:00 Introduction – theory, development, policy

• 11:00 - 12:30 Practical NFM delivery - examples in upland settings, what’s in the NFM tool kit

• 12:30 - 13:00 Lunch 

• 13:00 – 14:00 Key issues for uptake, EIA, knowledge gaps, farm resilience, CS and economics

• We will discuss rescheduling afternoon site visits.



Wear Rivers Trust 

Organisation

Remit 

live projects 

experience with NFM

10:10 – 10:15 Join online. Quick 
introductions.



10:15 – 11:00 Introduction – theory, 
development, policy

• Introduction

• Natural flood management is when natural processes are used to 
reduce the risk of flooding and coastal erosion. Examples include: 
restoring bends in rivers, changing the way land is managed so soil 
can absorb more water and creating saltmarshes on the coast to 
absorb wave energy. (EA GOV.UK)
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10:15 – 11:00 Introduction – theory, 
development, policy

• Theory

• Natural Flood Management (NFM) is considered a progressive 
holistic flood management approach, using “natural” 
hydrological processes to slow and store water, delivering 
multiple benefits including water quality, biodiversity and 
amenity improvements



Theory

• Natural Flood Management (NFM) or Working with Natural Processes 
(WWNP), as it is also known, to reduce flood and coastal erosion risk 
involves implementing measures that help to protect, restore and emulate 
the natural functions of catchments, floodplains, rivers and the coast.

• WWNP takes many different forms and can be applied in urban and rural 
areas, and on rivers, estuaries and coasts. Different terminology such as 
soft engineering, green infrastructure, sustainable drainage and runoff 
attenuation may also be used to describe the techniques used.

• NFM aims to reduce the maximum water volume of a flood (the peak flood 
flow) and/or delay the arrival of the flood peak downstream increasing the 
time available to prepare for floods.

• There are 4 key, underlying mechanisms by which this can be achieved:



Theory

1.Increasing storage: creating temporary storage which will fill up during a flood 
event and empty slowly (e.g. reconnecting functioning floodplains and creating 
storage ponds)

2.Increasing catchment and channel roughness: this ‘slows the flow’ by increasing 
the resistance to surface and in-channel water flow (e.g. planting trees and 
hedgerows, restoring meandering rivers and installing leaky dams)

3.Increasing losses: this increases the amount of water that drains (infiltrates) into 
the ground or is lost back into the atmosphere via evapo-transpiration (e.g. 
changing agricultural practices to improve soil structure and reduce soil 
compaction and installing sustainable urban drainage systems (SUDS))

4.De- syncronising peak flows from tributaries: Slowing down one tributary 
compared to another can significantly reduce flood peaks downstream.



Theory - Slow water



Theory - Slow water – cyclones and anti 
cyclones



Quick response catchments



Theory - Store water



Theory - Slow and store



10:15 – 11:00 Introduction – theory, 
development, policy

• Development
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• Policy

• How much does the UK spend on flooding?

• Flooding, and managing it, cost the UK around £2.2 billion 
each year: we currently spend around £800 million per annum 
on flood and coastal defences; and, even with the present flood 
defences, we experience an average of £1,400 million of 
damage (see Table 2.1)



Policy - Flood banks aren’t maintained



Policy – passive flood defence structures 
(Spring Gardens – River Gaunless)



Policy

• Climate change

• Fluvial flooding 
(white indicates 
statistically 
significant change  



Policy - Only bridge to survive great flood 
1771



Policy - Roman crossing, Swing Bridge Site –
Winter Flood



Policy

• FRMP – Flood Risk Management Plans, DEFRA white paper 25 year

• North East has relatively lower flood risk, smaller settlements at risk 
so less funding



11:00 - 12:30 Practical NFM delivery -
examples in upland settings, what’s in the NFM 
tool kit

• Practical NFM delivery 

• Examples in upland settings

• What’s in the NFM tool kit



Practical NFM delivery 
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Belford – Northumberland 6km2



Belford – Northumberland, 1 RAF



Belford – Northumberland, 30 RAFs modelled



Modelling  - AONB 



Modelling  - Mining cundy, 
Modelling always requires ground truthing



Modelling  - Shake holes, sinc holes, bell pits



Modelling  - Mine shaft at Cambokeels



Modelling  - soils, overburden, permeability



Modelling  - vegetation and drainage



Modelling  - woodland types, drainage, 
seasonality



Modelling  - woodland types, drainage, 
seasonality



Modelling  - roads, tracks, paths



Modelling  - saturated conditions, overland flow 
pathways



Modelling  - saturated conditions, intercepting 
overland flow pathways



Residence time of water vs soil moisture 
defosit



Examples in upland settings, logs Vs1



Examples in upland settings, Logs Vs2



Examples in upland settings, Logs Vs3



What’s in the NFM tool kit



What’s in the NFM tool kit, re-think drains to 
rivers



What’s in the NFM tool kit, cover crops



What’s in the NFM tool kit, direct drilling –
minimum tillage



What’s in the NFM tool kit



What’s in the NFM tool kit



What’s in the NFM tool kit



Land usage, grouse moor management



12:30 - 13:00 Lunch 



13:00 – 14:00 Key issues for uptake, EIA, 
knowledge gaps, farm resilience, CS and 
economics

• Key issues for uptake

• EIA

• knowledge gaps

• farm resilience

• CS and economics
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• EIA



• knowledge gaps



• farm resilience



• CS and economics


