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Resilience to Fluvial Flooding: Knowns and Unknowns

lan Pattison, Copper Lewis, Andrew Tabas

School of Energy, Geoscience, Infrastructure and Society, Heriot Watt University, Edinburgh, EH14 4AS Scotland

Understanding Fluvial Flooding

The construct of “Known Knowns, Known Unknowns
and Unknown Unknowns” was used to assess scientific
knowledge on fluvial flood generation, management
and resilience through a literature review and stake-
holder workshop. VOSviewer was used to and visualise
thousands of publications in terms of keywords. Four
themes emerged from the analysis (Figure 1):

1. Climate Change (Blue)

2. Flood Generation Hydrology (Red)
3. Natural Flood Management (Yellow/Green)

4. Stakeholder Engagement (Yellow).
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Figure 1: Network Analysis Map based on Keywords

Unknowns

Climate Change:

e Expected
increase the likelihood of fluvial flooding.

e The north and west of Scotland will likely
experience higher percentage increases in
precipitation and flood peaks.

increase in winter rainfall will

Flood Generation Hydrology:

e Rainfall to runoff is a non-linear process and is
catchment and event specific.

e Desynchronising flood peaks from tributaries
reduces flow downstream.

Natural Flood Management:
e NFM can slow the flow in small catchments for
small storms.

Stakeholder Engagement:
¢ Intentional stakeholder engagement is essential
for flood risk management.

Climate Change:

e How will uncertainty of probabilistic climate
modelling be accounted for in fluvial flood
management?

Flood Generation Hydrology:

e Can NFM achieve the lag times required to
desynchronise tributaries?

e |s it possible to generalize the processes that
cause floods which are catchment and event
specific?

Natural Flood Management:
e Is NFM effective at larger spatial scales and
larger storm events?

Stakeholder Engagement:

e How can Scotland achieve a fair, safe, and
affordable level of flood resilience in the long
term while meeting other goals?

Please reference this project summary as follows: Pattison |, Lewis CME, Tabas AD (2024) Resilience to Fluvial Flooding: Knowns and
Unknowns Project Summary. CSPF2023_02. Centre of Expertise for Waters (CREW).
To access the outputs project, please visit: crew.ac.uk/publication/fluvial-flooding-knowns-and-unkowns

HERIOT

a CENTRE OF
CREW g GEWATT
&

UNIVERSITY

Centre of Expertise for Waters

Scottish Government
Riaghaltas na h-Alba
gov.scot

><

James Hutton Institute Craigiebuckler Aberdeen AB15 8QH Scotland UK www.crew.ac.uk


RB44064
Typewritten text
Scan to access 
all project outputs


KNOWNs
QI

?E OF\LE AwD
AT TWE CENT&PELbﬁcE
\%ﬁ?LQOD RES\\L.\ExNC €

= F'] \D

Flooding IS
P Scotland' 5?ACE b?EC/F/c %

CUIMATE e end Xake things AT RETUE

=Xy, e S ey 2 uérremm“?/ OWNERSHIP
= J s, '\IA\A kESP 0"5‘6“.”:9 ?

-_,J H OW to - Dt e IA

i —— —mt . Loc o B
~ ) PACT”
<0 of Lv N T Ty N QuANT’ ‘M
oon APER! : - ) Wi f‘%\e (’ G 1\ 4 ns SuCCESS? ‘)&(AT(HLAW 4
f ALE?
- _h i C i B ;\

/"VJ GLY
r

\ eou°9 : \- bOp
MANA%MCN" /VH} ARE We STiLL
BUILDING oN Tve
Looomm WHEN e ¥AW
SHOULDNY 2

°LDer< DecS'°'

When will it
become DIFFICULT o
or IMPOSSIBLE to  °

DNSURE s ousy N STk

DEcision MA’U/V;

€ KNow(€eD
“ N‘iLATége

Viici KNOD gssﬁ RITY?
o gE A ° e& w
wow ’
i meRVCNﬂoNS

TO'Z'E'FM"‘

) \0- ECONOMIc.
DRIVERS

ROM COMMun 7,
g&‘ﬂoWLEDQE 9

QWE KNow LEDGE

To COMMMN‘T'ES an the Flood
- ' — Plain!

UNIVERSITY

6 CENTRE OF
EXPERTISE
FOR WATERS

Visual minutes from project workshop.
Graphic Artist: Jenny Capon.



