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Table 1. Examples of Potential Conflicts between Risk and
Sustainability efforts (adapted from Dawson, 2011)

Response

Urban
Densification

Air
conditioning

Raising flood
defences

Dispersed
development

Potential Benefit

Reduce public
transport emissions
and better
accessibilit

Reduced heat stress

Reduce flood
frequency

Reduce flood damage
and better quality of
life

Potential Negative
Impact

Increased urban heat
islands and surface run
off responsible for
flooding

Increases energy use and
consequently emissions

Encourages development
in riskier areas

Increased private vehicle
emissions

Dawson, R. J. (2011). “Potential pitfalls on the transition to more sustainable cities and how they
might be avoided.” Carbon Management, 2(2), 175-188.
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London Case Study

e Complex system
* Increasing Population

 Multiple climate induced
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* Large GHG emitter
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London Case Study
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London Case Study

AN \
Maximise brownfield N T e e 2 e TN Brownficia sie

development

{ b

h\‘jf . 3 e ] .'.; /;JJ
° . o WA : £ r
fbrownfleld Sl Fa © _r
I/ .;/~‘ _, ‘ R

e

ST A P S :
o &7 \’L{‘ ‘3"f> \"\H)‘ (
e’

¥ P,
e 0255 10 A\ e
& - Kilometers

fd P Urban Extent

Minimise g

¥ gl

s
‘1'.;; P Sl
LAy

..

Urban Sprawl ( -

4,17
2 & % . 43
3 i ,':‘?‘f 5
:%,? ”

3 Y .
e 4.,2%,

° f sprawl

Greenspace

J} . - ) |
oas_w WY

— w— lometers

Prevent development of

greenspace



1.0

Pareto Fronts

. 890233 Solutions found .l

—— Pareto-front b2
¥ Found feasible solutions

0.0
0.0

fheat'

1.0 T T 1-0

x S

fheat VS fspra

wl

N

il fheat \&

~ 06} be‘OWTlfield 06
S, ]
g S
S g,
5 o2
S~ 0.4 0.4
0.2 o 0.2
0.0 . 0.0 : - .
0.0 0.2 0.4 0.6 0.8 1.0 '0'0 0.2 0.4 0.6 0.8 1.0

f heat f heat



Pareto fronts

fflood VS fsprawl L

fheat VS fflood
N T f dist vs

f brownfield

s | 113 in Pareto front faist VS fsprawt
é 0.08
::j f sprawl VS
| fbrownfield -
0.02}
0.0

0.0 0.11 0.12 0.13 0.14 0.15 0.6 0. fflOOd VS fdiSt
f heat

Newcastle
Q) Lniversity

S oot




0.16

0.14}

0.12}

0.10}

poolS f

0.06 -

0.04 -

0.02

0.7

fheat



Best fheafﬁufxﬁ 01 . . . . , ,

N
. ] 0.14
Jra . ‘ ' L A
0 " T -

N R 0.12
i N * + ' ‘—L'i

' . . . n
i o ! : . .
k ' . - o 0.10
[ " . . -" - r.':r\_F_/—

0.08

™ L - ) 0.06

_:7_‘17 . .r\-fr
TNl T _ it 0.04
: el .ot {
]j AR ;&I : qj 0.02
s i“r‘f&\"‘?{? jmf ﬁlLl [;N"
Lo/ NS
0255 10 o W e 0-0%‘0

s Kilometers

Proposed residential -

development (d;;)
(varying densities)

L"‘\U.Jjj ]'[-\‘L_-‘J

s Kilometers

025 5 10



1in 1000 year Flood zone (z;) ;/;/z; Brownfield (b;)
E]

1in 100 year Flood zone (Z;) Proposed residential
development (d;;)
(varying densities)




§7]
[

0 2,
_::;LKilome rg‘

Ly 4 ; .
, Y // +  Brownfield (b))

1in 100 year Flood zone (Z;) Proposed residential - (hij)
development (d;;)
(varying densities)

oL oy 0

1in 1000 year Flood zone (z;) Hazard




0255 10
e Kilometers

1in 1000 year Flood zone (z)) ;’;j s ; Brownfield (b)) Hazard
Y, ry
1in 100 year Flood zone (Z;) Proposed residential (hij)
development (d;;)

(varying densities)



Newcastle
University

Pareto-Optimal Plans
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Conclusion

e Robust spatial plans in presence of conflicting risk and
sustainability objectives
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