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Coastal Urban trends
Rising local and global risks

A Population

I Growing coastal population

I Urbanising world

I Urbanising coastal zone
A Subsiding cities, especially in deltas
A Climate change and sea-level rise
A A reactive approach to adaptation
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Flooding Iin Coastal Cities
some examples

A Galveston 1900 i 6,000 to 12,000 deaths (argest US death tol)
A Miami 1927 7 372 deaths (most costly US storm, after wealth normalisation)

A London 19281 10 deaths (Westminster under water)

A Osaka 1934, 1950, 1961 i 3,036, 534 and 191 deaths,
respectively

A Hong Kong 1937 Typhoon i 11,000 deaths

A Rotterdam and London 19537 1,836 deaths in
Netherlands and 307 deaths in UK (but potentially 10,000 deaths

avoided in Rotterdam T so a near miss)

A Hamburg 1962 i 300 deaths
A New Orleans 200571 1,462 deaths: $81 billion direct damage and much

greater indirect damage;
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Projects:

AOECD (www.oecd.org): Ranking port cities with high
exposure to extreme water levels

AAVO|D (www.avoid.uk.net) : The benefits of climate
mitigation on port city exposure

AWorld Bank

(nttp://beta.worldbank.org/climatechange/): The economics
of adaptation to climate change
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Ranking port cities with high exposure to extreme water levels

A Focuses on the 1 in 100 year event in cities with > one
million population in 2005

A Population exposure by elevation

A Considers all the relevant drivers of flood exposure
I Socio-economic (demographic and economic)
I human-induced subsidence
I sea-level rise
I storms
A Considers high-e nd ( o kc atsveodr)stscenar i ¢
potential changes

A Compares current exposure with projections for 2070
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Future projections

A Population and economic growth
I Single scenario from the OECD ENV-Linkages model
I ,(A\s)sets linked to population and GDP/capita by a constant multiplier
5
A Natural subsidence/uplift
I From the DIVA global database

A Global sea-level rise
I 0.5 mrise -- after Rahmstorf (2007) -- larger than IPCC AR4 (2007)

A More intense storms and higher storm surges

I Assumed increased intensity of 100-year storms consistent with
IPCC (2007) -- tropical storms and selected extra-tropical storms

A Potential human-induced subsidence

I Considered an average subsidence up to 0.5 m across the 100 year
flood plain in all susceptible cities
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Ol million poplB6lacatiomsn i n 200°

Port Cities
AUSA 17 locations

AChina 14 locations
ABrazil 10 locations

Aln deltas 36 locations Key global results for the flood plain

A40 million people
A0.6% of global population
A(10% of port city population)
AUS $3000 billion of assets
A5% of global GDP
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Exposed population (000s)

Exposure by Continent
In 2005
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GIObal pole|at|0n exposure and the Environment

Influence of different change factors: 2005 to 2070s
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GIObal asset exposure and the Environment

Influence of different change factors: 2005 to 2070s
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Population Exposure
Top 15 countries in 2070s
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Asset Exposure
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Top 10 countries in 2070s
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Cumulative Global Exposure
Population and assets: Baseline (2005) and 2070s

Normalised Exposure

Sout
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City Population Exposure and the Enmvronment
Current Top 20 cities

Exposed population - Scenario C
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City Population Exposure and the Enmvronment
Top 20 cities in the 2070s
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Clty asset exposure and the Environment
Current Top 20 cities

Exposed assets - Scenario C
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Clty asset exposure and the Environment
Top 20 cities in the 2070s
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MOSt rapld pOpL”atIOn grOWth and the Environment
Cities selected from the current Top 50
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MOSt rapld asset grOWth and the Environment
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Benefits of climate mitigation on sea-level rise

A Same 136 coastal cities as the OECD project

A Explore the change in exposure due to global reduction
of CO, emissions

A Climate projections from the UK Met Office (Hadley
Centre)

A 3 main scenarios based on the A1B sres storyline
A Unmitigated

A Peak emissions in 2016 with an annual reduction in CO, emissions
of 5%

A Peak emissions in 2030 with an annual reduction in CO, emissions
of 2%

A Used to generate global sea-level projections i spatially
variable

A 3 urbanisation scenarios
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Exposure redUCtlon and the Environment
due to climate mitigation

Asets at risk (USS million)
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Additional benefit of mitigation in 2016 rather than 2030 = 1,238,945
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Benefits Of Cllmate mltlgatlon and the Environment

Asset exposure avoided by 2070s

AVOID_2016_5I scenario
US$ millions
* <5000 @ 50.000-100,000
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