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Introduction
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Flooding realities ςthe Pitt Review

The Pitt review - a review of 
the 2007 UK summer floods
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ÅEngineer our catchments for a new future -
through intervention.
ÅVia a learning process by which we change how 
catchments function, whilst evaluating who  benefits 
and at what cost.
ÅCatchment Engineering ςis the tool that gives us 
integrated catchment adaptation by providing the 
understanding on how catchment function changes 
ŀǎ ǿŜ ΨŜƴƎƛƴŜŜǊΩa solution together.
ÅBottom - up approach to catchment management.

Reduce the risk of flooding ς
engineercatchments



Belford ςflooding
The village of Belford, Northumberland
ςMany flood events (6km2 catchment)



Belford ςBackground

ωEnvironment Agency carried out 
feasibility study to look at 
providing traditional flood 
defence scheme for Belford
ωHigh costs meant economics did 

not stack up
ωAlternative approach was put 

forward to look at managing 
runoff in the catchment
ωThe scheme was funded by the 

Environment Agency's North East 
Local Levy, raised by the 
Northumbria Regional Flood 
Defence Committee though Local 
Authorities



Belford ςThe catchment 
engineering toolkit



Stakeholder engagement

Stakeholders have been consulted with throughout the project and 
are a vital part in the delivery of the project 

Science

Policy makers 
Landowners/managers
Local residents/tourists
Conservationists/contractors



Runoff attenuation features

Water quality improvements
Trap sediment

N  P  pH etc.

Mammal Habitat Bird Habitat

Belford - Catchment adaptation
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Farm Pond LOcatationTool 
(Farm PLOT)

ωUse of Lidardata: locate flow pathways and potential storage areas 

ωExport information to Google Earth



Instrumentation and mitigation

Current RAF

Proposed RAF13

25

PILOT RAF: The demonstration site
- Wooden bund that collects runoff and spill 
from stream
- Cost more, less of impact on ground
- 900 m3

Woody debris RAFs: Slowing down the flow
-Sycamore trees felled and placed across river
- Cross over design to avoid scour
-CƭƻƻŘ Ǉƭŀƛƴ άǊƻǳƎƘŜƴŜŘ ǳǇέ
- Ecological zones

Pond 3: An example of a RAF that collects stream spill
- Soil bund created in buffer zone
- 600 m3
- Bank lowered to allow peak flow to spill into feature

LadysWell RAF: A RAF that collects surface runoff
- Collects overland flow in steep sided field
-Acts as road over low point
- Pipe raised slightly to allow for sediment capture

Instrumentation 
network
Å2 Raingauges
Å5 stream gauges
Å7 pond level gauges
Å6 pump samplers 
Å1 dipwell



Storm information

RANK Name Dates

Storm 

Duration

Rainfall 

(mm)

% of yearly 

average 

rainfall

BELFORD 

LEVEL

1st Mar-10

29-30 Mar 

2010 30 62.4 9 1.54

2nd Jul-09 17th July 2009 43 102.6 15 1.431

3rd Sep-08

5-7th Sept 

2008 45 99.6 14 1.375

4th Jan-10 16th Jan 2010 8 12.4 2 1.32

5th Nov-09 1st Nov 2009 9.5 32 5 1.075

6th Sep-09

2nd-4th Sept 

2009 40 65 9 0.865

7th Feb-09 3rd Feb 2009 17 29.8 4 0.869



March 2010 ς
multi-scale storm hydrographs

(0.5 km2)
(1.5 km2)
(2.5 km2)
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Pilot pond ςSept 2008 flood
~800m3



Travel time of peak

Pre-Change

Post-Change



The community feeling

July 2007 ςBefore the project

After September 2008 floods  ςDuring construction


