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AP g Demands of the flood risk manager

Working with water

Basic aim of flood risk managers

 To target limited resources to achieve maximum
benefit.




Not really...
ek as the “benefits” are numerous

Multi-functional interventions achieving multi-
objectives chosen based on multi-criteria




Not really...
Z S B as flood systems exhibit spatial complexity
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Not really...
Z i as flood systems exhibit temporal complexity

Working with water

“If history taught us one thing, it is that it teaches us less and less.
Indeed, a paradox.” (Duin & Stavieu, 2005)

Global temperature change (relative to pre-industrial)
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u Not really...
e et and the management responses are nUMerous

Portfolios of responses
Policy to local action
Structural to non-structural
Preparedness to recovery

m— Land use management
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FHood
Wdrnlr:q



4V Assessing the risk — Hierarchical planning

Working with water

Community Level

SFRA required by PPS25 and risk assessments
for delivery plans (inc Asset Management Plans an
Flood Warning Plans)

~ (Source Report for the Enwronment Agency - HR Wallmgford 2002) -




HR Wallingford

Working with water

And supporting tiered risk analysis tools
(so-called RASP framework)

Level

Decisions to inform

Data sources

Methodologies

High

National assessment of
economic risk, risk to life or
environmental risk

Prioritisation of expenditure
Regional planning

Flood warning planning

Defence type

Condition grades

Standard of Protection
Indicative flood plain maps
Socio-economic data

Land use mapping

Generic probabilities of defence
failure based on condition assessment
and crest freeboard

Assumed dependency between
defence sections

Empirical methods to determine likely
flood extent

Intermediate

Above plus:

Flood defence strategy
planning

Regulation of development
Maintenance management

Planning of flood warning

Above plus:

Defence crest level and other
dimensions where available

Joint probability load
distributions

Flood plain topography

Detailed socio-economic data

Probabilities of defence failure from
reliability analysis

Systems reliability analysis using joint
loading conditions

Modelling of limited number of
inundation scenarios

Detailed

Above plus:

Scheme appraisal and
optimisation

Above plus:

All parameters required
describing defence strength

Synthetic time series of
loading conditions

Simulation-based reliability analysis
of system

Simulation modelling of inundation




All RASP tiers......
Z Reegow  Utilise a structured definition of the flood system

Pathway
(€.g. beach, defence and floodplain)  Receptor

(e.g. people in the floodplain)

Source
(River or sea)

(HR Wallingford, 2001)




.and...

“Collect once use many
times”

Data Is used and returned
to a common set of
databases

e.g. National Flood and

Coastal Defence Database |

(Environment Agency)

Share data between leve

. ese——

o duawe Effen
l!:ﬁi! [ b Tl e e = o e J A G mio)

T 1 F‘
L b r =F | W Dilt [rwree

™

e
Agisiaf

A5 a gl



Data source R Distribution Type D ata aCC u racy

Deviation

A Local GPS survey 0.039m

CNEEEINETY Accepting and recording varying levels

Tlc Land Charge Register 0.35m
Drawings 1997
D Statutory Defence Levels fein
E Other as-built drawings 0.39
F 1A3 Visual Condition - Normal
Inspection )
G Expert (local) judgement 0.43m
H Thames Tidal Database
(Embayment Strategy Volume 0.45m

3)

| Estimation from SOP
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o Hierarchical analysis
il B slleford Supports progressive improvement in detail

Flood

chd Total damage (£k)

P(depth exceeded)

f(load exceeded)

P(damage exceeded)
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High level fragility curve |
All sloping embankments
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p The RASP system tools
o B Yallingford All tiers consider “all” loads and defence states

Wide range of loads - 1 year to the 1000-10000 year events
All defence states — breach/not breach/overtopped
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- The RASP system model
o iR Welingrord Tiered inundation models are used

N Legend

All inundation scenarios
A new super fast
inundation model (HR-
RFSM) enables 10000s of
Inundation scenarios to be
realised

Runtime: <10 secs

Value
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1
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" Value

"
! High : 10.000000
]
.

Lo : 0.000000

Selected inundation
scenarios
Infoworks-RS2D is used to
refine results for selected
high risk scenarios




Example applications
e National and Regional Applications

Working with water

RASP — National models
Foresight, 2004,
NaFRA, 2002,2004,2005,2006...

Regional / River Basin Level
Regional flood risk assessments required by
PPS25 for Regional Spatial Strategies

RASP - Regional models
Thames Estuary Project

Community Level
SFRA required by PPS25 and risk assessments

for delivery plans (inc Asset Management Plans an
Flood Warning Plans)

., HRWallingford, 2004 _
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Example 1 — National Horizon scanning

il llnghord and direction setting (e.g. Foresight UK)
Medium- A Medium-
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Example 1 — National horizon scanning and direction setting
z HR Wallingford How might the expected annual damages change?

Working with water

Phase 2 Phase 2
World Markets = Global Sustainability

"




- Example 2
Ao Monitoring present day national flood risk
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Simple questions... ;

« How well are we managing flood risk cdmn aREEN
year on year? ) x

 Has it gone up or down ? : P Nofd-tat

* Which areas have seen the most Eoman
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Example 2
Monitoring present day national flood risk

ZHR Wallingford

Working with water

- Resblution 100m x100m
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Example 3 TE2100
s Regional assessment in the Thames Estuary

Millenium Dome




o The existing defence system includes
A dykes, barriers, pumps and gates

Working with water

Pt Poisgrgh Bava Docka_J0001 LITPeoimeliiat (s ¥ 55
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ZHR Wallingford

Working with water

Resolution 50m x 50m

e
3

Map Legend

Probability of Inundation
(==0.001 - 1 in 1,000 years)

0.000000 - 0.000200
0.000201 - 0.000400
0.000401 - 0.000800
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0.000801 - 0.001000

(==0.01 - 1 in 100 ye4

0.001001
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0.002001
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Providing “rich” evidence

Wo

Defence Annual Probabllity of Ove|

Contributiof

Defance Annual Probabllity of Bred

Contributio

PNCES

Source: Gouldby and Sayers, 2006




- Providing “rich” evidence
i F i linerod ...attributing importance to specific dyke components

Working with water

Outward face protection is Flood Defence Uncertainty in crest level
in good structural condition Embankment contributes significantly
and adequately sized - to Pf
River or hence contributes little to Pf Landward
coast =
——————————
Lack of vegetation management Crest Uncertainty in material
has icri‘(e;;‘:isne;Ig;gn;f;‘;zgrzﬁznce’ type contibutes significantly
(3 to Pf
hence increasing Pf (\OO "
o <
Cpo Drainage ditch
OOO Embankment body (Optional)
. (Fill material)

Embankment foundation

Water (Original material)
Embankment toe .
PAMS Project
BN = Critical component (High contribution to failure probability) See. www.PAMS-project.net
= High priority component (Medium contribition to failure probability) . .
I = Low priority component (Low contribution to failure probability) Environment Agency — Sustainable
Pf = Probability of Failure Asset Management Theme




,, Providing “rich” evidence
il B slleford Dealing with uncertainty

“Rationale doubt as to what choice to make”

(Colin Green)

* Should we Invest in better models or data?

« Should we invest in maintenance or rebuilding our
dykes?

» Should we improve our flood warning and
evacuation plans?

_’n'..- i
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~ Dealing with “moderate” uncertainty
il Better models or better data — what are the priorities?

Property type
5%

Defence Crest Level

22% Ground model

15%

Property threshold|
7%

Defence Condition
Grade 14%

Property floor area

Defence Type e.g. 18%

concrete 6%

Water levels
13%
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Dealing with “gross” uncertainty

ZHR Wallingford

et Identifying robust strategies
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~ Dealing with “gross” uncertainty
o 55 sllingford Identifying robust strategies

Housing growth
« 2012 Olympics
« Thames Gateway
« Many local plans




Al Dealing with uncertainty
e plngiers Identifying robust strategies

Selected Robustness describes how well a given
performance strategy performs in the context of all
measure
(BCR, no. of serious futures
injuries or deaths etc)

——
—

Expressed (uncertain)

belief in future climate
and socio-economic
trajectory

Continuous climate scenario description

e.g. characterised by sea level rise, temperature etc

Continuous seeio;ec%nic scemario description

S




p Dealing with uncertainty
5 alingford Identifying flexible and adaptable strategies

Markine with wate
vorering witn water

A pipeline of multi-staged decisions DP1

Decision/action point Defence

raising &
Barrier work
Flood storage,
retreat
Southend
barrier

Existing

system
Defence

raising &
Barrier work

Ongoing
Maintenance

Defence
raising

FRM system state at specific time DP6
- Only key new features listed

DP = Decision pipelines (time va& po

-— W S




Z HR Wallngford Some conclusions

Working with water

The decision maker will always need to utilise judgement
and experience but often can not intuitively determine what
approach iIs best

Hierarchical planning and assessment — from future horizon
planning, the national policy, regional and local actions - is
becoming a reality (but there is someway to go!)

The principle of “collect once use many times” is becoming
a reality (but there is someway to go!).

Structured system analysis (such as the RASP framework)
can provide a “rich picture” of the flood risk and what
drivers it — linking more closely the scientific evidence with
the decision needs (but there is someway to go to support
IWRM!).



