HOLDING WATER: Highlights from UK
Natural Flood Management case studies
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Drowning in money: the untold story of
the crazy public spending that makes

flooding inevitable

Every  billi nt in Britain and Europe on policies that
wreck homes and lives through flooding
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Vision for Natural Flood Management in Scotland:

Promote rural and urban landscapes with
space to store water and slow down the
progress of floods

Photo taken by Edwin Third
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. AIternatlve way along5|de trad|t|onal ”hard engmeermg
techniques: not the ‘silver bullet’ but a component of a wider
package of methods

e Sustainable flood risk (and drought) management through Natural
Flood Management (NFM) or Green infrastructure or Runoff
Attenuation Features (RAFs) or Catchment Systems Engineering
(CSE) or Working with Natural Processes (WWNP) or Natural
Engineering (NE) or Natural Water Retention Measures (NWRM)
(EC) — Many definitions.

e Above share common goal - Aim to reduce flood peaks and timing
through attenuation and deliver multiple benefits: Holding water




NFM features within a catchment

1 ; _r -u n.....-:":u

Schematlc from SEPA ‘NFM HandbocSEPf |
Aim to reduce flood peaks and timing through attenuation and dellver multlple benefits
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e A key science and policy question is “to what degree does
NFM reduce flood peaks at the catchment scale?”:
Evidence

e How to upscale local evidence to the catchment scale?:
Impacts

e Complexity, confidence and uncertainty: Risk

e Multiple benefit catchment based approach: Holistic
thinking

Working with all catchment stakeholders is key —
fundamental to delivery (bottom up approach)
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T-e vi.IIage of Bé‘lford', UK: Many flood é\)enfs
(6km? catchment) .

e Susceptible to flooding from short duration 75
intense periods of rainfall during multiday events. =«

e Alternative approach of managing runoff in the
catchment put forward
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Instrumentat
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Legend
A Raingauge
Dip well
B Stream stage gauge
—— Road
= Belford Bum
[ | Top field catehment (R1)
| | Pheasant feeder catchment (R2)

- 29@ Current RAF [ | Wood outlet catchment (R3)
_ || Upper Belford Burn catchment (BEL)
I:IJ . [:I.:’-'_EI Djﬂ o 1I Kilometres 8 O Proposed RAF mw—:mdland

| Belford
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e RAF (490m3) dlsconnectmg rapld runoff in steep arable fleld (O 12km2)
e 7July2012: 27mm in 1.5 hours: 2 hours pond reached peak level

e 0.99 tonnes of sediment were retained in feature during an event on 11t January 2011,
the equivalent of 91 kg ha! (Palmer 2012).
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See Wilkinson et al. (2013) International Journal of River Basin Management
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e Discharge reduction ~30% for 35 (~*500m?3)
offline ponds at scale of 3.5km?: Effective
volume required ~30,000m3.
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Netherton Northumberland —an NFM feature de5|gned for
flood and drought management improving water quality and
biodiversity

Three sediment traps constructed in
_series. Sediment-can be easily
recovered from these features.
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s from Belford. This has led to

A catchmen
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e The previous slides highlighted key finding
the development of a framework for catchment management. e
, ® Evidence: both
LOCAL CATCHMENT IS5UES ArEwdenm anﬂ> %E qua ntitative and
Policy uptake /J = qualitative.
/' Implementa 1
Demonstrating |} :* @ Evidence from other case
& ; N\
. Reguiation | / i study catchments.
iffsﬂ“ Education and . gf
R knowledge | L= - ® = Confidence (at this
/' exchange N
Catchment £ scale).
/ characterisation e L I !
Modification? 5=
CONCEPT s
[SE  focaemmcmcmmem=m=="""" i
Approach) / \ LOCAL CATCHMENT PLAN ég
( STAKEHOLDER ENGAGEMENT THROUGHOUT PROCESS ) -
\ / .Fq

From Wilkinson et al. (2014). A framework for managing runoff and pollution i
Catchment Systems Engineering approach. Science of The Total Environment, 4
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Dee catchment, Aberdeenshire:
/ 1. Tarland Burn
nyj>2. Logie Burn

“3. River Dee at Mar Lodge

A

Edinburgh

¥ Tweed catchment, Scottish Borders:
4. Bowmont Water



Tarland overland flc
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e Storage area located using guidance tool (Farm PLOT)
Wilkinson and Quinn (2010) SAC/SEPA CONF. PROC.
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. Overland flow collected from upslope arable flelds (38 ha)

 Bund effectively draining after large storm events - additional
storage capacity for following events.

e Sediment depths monitored

Ini’clal fmdmgsgfromf

Storm totals (mm)

g o T L O Iy

1 | 'F | V [ i &

|
0.3

Drainage
0.2 \ K\ pipe active

A

@ﬁé}&&@@@@@&&&@m&*,&%&@?

'b- b- nB k-
@@f&@”@“@”@m@@@@@@@”@@
o LGN g o o g ¥ ¥
S TSI RIS LSS
mm Rainfall (mm/hr) ——Level behind field bund (m)

F

Water level behind bund (m)
Rainfall (mm)




Burn of Blackmill

@ Discharge monitorin

* Preliminary results: network of ponds (4,000m3-6,000m3) attenuate flows by as
much as ~12% (1 in 2 year design event).



o ) Dee catchment, Aberdeenshire:
. ] \,1. Tarland Burn

g’,’//z. Logie Burn
“3. River Dee at Mar Lodge

4

Edinburgh

. Tweed catchment, Scottish Borders:
4. Bowmont Water (87 km?)
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plains in our headwater catchment

Utilise small flood
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e Centre of Expertisé fdr Wéter (CREW): NFM sectioh

http://www.crew.ac.uk/ Crew

Ca Se Study Sites centre of expertise for waters
Select Management Measure Other case StUdiES i“ClUde:
<Any> d * Holnicote, Somerset
* Pickering, North Yorkshire
Figin e Moors for the future, Pennines

I'I'ESS

e Allan Water, Perthshire

e Eden Catchment, Cumbria

e Netherton Burn, Northumberland
h’ e Great Ayton, North Yorkshire

tlan

”Junde&

Glasgow
o5

', :  Eddleston catchment, Borders
Ty

e ...and many more sites!



L]
»

For exam‘ple; li _l__mcu

e . - o\ N

- b

e A range of dlfferent NFM measures mstalled in thls
catchment -
http://www.youtube.com/watch?v=3MbkfVQs878.

Photos; Steve Rose, JBA


http://www.youtube.com/watch?v=3MbkfVQs8Z8
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® Cloud computing offers a unique way in order to share
knowledge, data and models to a variety of end users

/BB evop | Welcome x !f X

€« => C Dwww‘mrnp‘lancs‘a(‘uk,“ekhat?m‘evo:}".-\.'n4s1a':-efevo-we come.html ;“, =

EVO By Location - | By Topic - ‘ Data - Resources -, . .

Environmental
Virtual
Observatory

Welcome to the EVO Portal. From here you can access current science information and resources. Explore options Ask a question
by selecting a location or topic of interest. Alternatively, go directly to the data, model or web service you require by ;
seleciing the 'Show Me' boxes. A video four will help guide new users though you may also find our case studies and ¢
list of frequently asked questions a good place io start. We hope you enjoy the EVO experience and value your :
feedback to help extend and improve our service

EXPLORE BY
' Location

Case studies

Cloud comupting

EXPLORE BY

@ Ne answer 1o the ultimate question
pf life,4he universe, and everything is -

i

See: www.evo-uk.org
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jons from land-en-water.be

. _ Visualisat
NFM is a more sustainable way

of managing runoff in flashy land-en-water.be
head water catchments: low
cost and offers multiple
benefits.

Maatregelen

Water en modder vloeien naar beneden. Wat boven gebeurt, beinvloedt beneden, niet omgekeerd. Het evenwicht
van het watersysteem moet worden aangepakt van bron naar mending, niet omaekeerd. Hierender kunt u een
animatie bekijken die het werk van land-en-water.be in (bewegend} beeld brengt

Disconnection of runoff
pathways at source can reduce
flood peaks locally and capture
sediment. However, these
features need to be managed

It is the collective network of
RAFs, rather than individual
features, that aim to provide
flood mitigation.

Knowledge is globally
transferable.
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