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What we will be covering

b Setting the scene

b Facing the issuesi cities change

D Facilitated transition

WWW.WYg.com



WYG Group

® © ¢ ©¢ ¢ ¢ © © ¢ o © o & o o © o © o o o © o o o o o © © o © © © o o o © © o oo © o © © o o °© o o o

creative minds safe hands

Oposto industr.i

b Cities are where they are for a reason

b Industrial revolution:
Growth of cities adjacent to reliable supplies of water
Key driver behind rapid growth and industrialisation of flood plains in cities, including
Sheffield, Leeds and Bradford

b The decline of traditional manufacturing = large areas of land requiring re -
development; land often in areas with a significant flood risk

b Transition of land use from former manufacturing began in the 1960s & continues
b The urban environment Is dynamic and con

b The factors that drive change are varied and operate on different timescales
The topography (very slow change since the last ice age)
Climate and hydrology
Society and the requirements of the urban environment (less than 50 years)
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The context: oOrecento cli mat
Age of the Earth: 4,600,000,000 Columbus reaches the new world: 512 (1492)
First Stone Tools: 1,500,000 Science and Technological Revolution: 240 (1770)
Homo Sapiens: 170,000 World Population reaches 1 billion: 210 (1800)
Cave Paintings: 30,000 The Great 6Stinko6 , Lond
First Cultivation: 9,000 World Population reaches 2 billion: 91 (1920)
First Cities: 8,000 First Atom Bomb: 69 (1942)
Invention of the Wheel: 3,500 Man on the Moon: 42 (1969)
Writing: 3,000 World Population Reaches 4 billion: 41 (1970)

Romans: 2,000

World population Today: 6,900,000,000 (6.9 billion)
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Statistics

Statistics plays a central role in the design of flood mitigation measures

b Probability of Exceedance: The statistical probability of an event (flow) of a given
magnitude being exceeded in any individual year

b The probability of an event occurring or being exceeded during the system design life
can be determined using the following equation (Butler and Davies 2004)

Pr=1-[1- (LT)] t

Pr = probability of an event occurring or being exceeded within time period

T = return period (the average time interval between occurrences of a flow of a given
magnitude expressed in years)

L = time period (years)
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Probability of exceedance

Return period pro?anbr;llijtillof Probability of exceedance
(vears) exceedance 25 years 50 years 100 years
1 100% 100% 100% 100%
10 10% 93% 99% al100 %
50 2% 40% 64% 87%
100 1% 22% 39% 63%
200 0.5% 12% 22% 39%
1,000 0.1% 2% 5% 10%
10,000 0.01% 0.2% 0.5% 1%
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Flood defence cost benefit analysis: Proposed Changes

Consultation on Future Funding of FCERM in England:

b The average cost benefit ratio of the capital programme based on the present value whole
life costs and benefits of projects in the CSRO07 period (April 2008-2011) target is 5:1

b Pitt RRecameended that those who would benefit from flood defences should be
allowed and encouraged to contribute towards their costs. In doing so, each local area
can have a bigger say I n what I s doneo

b Obj ectives of t Bmblemmore/oclxhorceovettntifie system and encourage

[ nnovative, cost effective options to come f ol

b The funding wil/l consider funding for achievi
oevery potential T nvestment could have acddess

b Interestingly, o/t s proposed that new properties bui.

housing after January 2009 will not be counted within the funding formula 0
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Cost benefit analysis (1)
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Average Annual Damages are calculated as the area under the lossprobability curve
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Cost benefit analysis (2)

b The current key document is the Flood & Coastal Erosion Risk
Management Appraisal Guidance (FCERMG) March 2010

b New flood defence assets are usually assumed to have a 100 year design
life for appraisal purposes

b Properties which are predicted to flood frequently have costs capped and
can be written off
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Cost benefit analysis (3)

FCERMAG Section 7.4.3 states:
oChanges over time I n the wuse of the

expected from a flood of given magnit

And talks about:
oDescri bring qual i fyi ngonsequehcevtal ui ng r e

| now want to show:
b The built environment is typically endlessly evolving
b The associated transition can be managed to reduce the consequences

of flooding
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Example 1: Sheffieldi EA Flood Map
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Example 1. Sheffield T Floods June 2007
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Example 1: SheffieldT Historical Change
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