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In this presentation | will

Examine the impact of climate change on the vulnerabillity, resilience
and adaptive capacity of domestic buildings

Presents a risk assessment framework model for integrating adaptatic
to climate change in built asset management plans

Consider the implications of adaptation on the building life cycle
Outline a 10 step decision support tool

This presentation is based on 3 projects
EPSRCECommunity Resilience to Extreme Weather (CREW)
TSB funded D4FCC project
TSB funded D4FCC2 project
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The average temperature of the earth's surface has risen by
0.6EC since the late 1800s. It is expected to increase by anoth
1.4 to 5.&Cby the year2100Q

Extreme weather events are likely to become more frequent
and intense.

Adaptation

Adjustmentin natural or human systems in response to actual or
expected climatic stimuli or their effects, which moderates or exploits
beneficial opportunities.

Mitigation
Ananthropogenic intervention to reduce the source or enhance the
sinks of green house gases.
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What are the implications of climate change
on the performance of the built
environment?
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Was a multdisciplinary project involving 14 UK universities.
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Figure 1.1 Project structure

Theproject was broken down int® work
packages:
Coping Measures fdEWES
Technical solutions
Community Resilience t&WEs
MWulnerability, resilience and adaptive
capacity
EWE Weather Generator
Physical modelling of impacts
GIS Information Toql
Spatial representation of risks
Socio-Economic Modelling

Deprivation, employment, population
movement etc.

What are the implications of the above to the

built environment?
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In the UK EWESs are increasing in frequency and severity.
Flooding (UK):

In 2000- £500m insurance claims;

In 2004kmanaging flooding cost £2.2bn;

In 2007- 165,000 insurance claims resulted in over £3bn.
Storms:

In 1987kE5m damage & 34 people killed in the UK & France;

In 1999%E13.5m damage & 125 people killed in Europe.
Heat:

By 2050%1.6°C to 5.8C risein mean summeitemperature.

These events provide a challenge fouilt environment professionals
asthey seek to quantifythe risksand developadaptation (and
mitigation) plans.
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Coping
Immediate Response
Effects

+/- Mitigation

Hazard or
Disaster
Impact

+/- Preparedness

Absorptive capacity Exceeded?

Adaptive
Resilience?
Improvisation
Social
Learning

Degree of Recovery
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The risk of a system to\
perturbations by external
forces or hazards that are
beyond the normal range
of variability under which

the system operates. /

KI'he ability for a \

system to change
to meet the new
conditions bought
about by
perturbations that
fundamentally
change the
system.

\_

/The ability of a \

system to cope with
such forces or
hazards and return
to its normal
operating status
once the
perturbations have
been removed. /
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Thevulnerability and resilience o2 3 , hAusing stock was

assessed against eleven extreme weather event scenarios.
Overheating scenarios

a'!'M ; L?ACMN?L?> MI=C; F F; H

existing housing stock will be most exposed to heat waves as

consequence of climate change in order that | might prioritise

QBC=B J; LNM | @ GS JIlI LN@I FCI

Modelled the potential heatwave scenarios for London and
then evaluated the likely impact of these on the performance
typical housing archetypes.
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Heat waves were identified by considering UKCPOQ09 projectior
with temperatures in excess of 3€18°C-32°C in line with

the NHS for England Heat Plan.
These were then combined with future population projections
to identify areas of future risk.
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19th Century Terraced
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Ground floor
flat

Top floor
flat

1l

1930s Semi-detached

M Daytime Occupied

B Daytime Unoccupied

1

End terrace

Mid terrace Semi-
detached

Detached

1960s Flats Modern Detached

Two types of property

Tier 1
rsfrlAM M?GC
rs>XrAM ALI OH> @
Victoria Terrace

Tier 2
rs3s>XrA NIJ @FI I L
Modern detached housing

Tier 1 typically experience <50%
overheating exposure than Tier 2
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End-terraced Living Room: West Facing Windows End Terraced House (Hover the mouse pointer over a symbol to see the list of adaptations)

A ] Daytime Unoccupied; East-facing Living Room Windows, West-facing Main Bedroom Windows
nght walls (Combined Overheating: Living Room + Main Bedroom)

External shutters Effect on Heating Energy Use:
[click to select and deselect]

B Base case
Over 10% extra heating
Up to 10% extra heating

A
A
. - | h (+/-1%)
Low e triple glazing - ~ : Up o 20% lese hesting
v

2 20% - 40% less heating
Intemal Bllnds Unoccupled Over 40% less heating

External wall insulation

Fixed shading # Daytime
Curtains Occupied
Window rules (e.g. Elderly)
Night ventilation
Light roof

x % Light
Internal wall insulation :

ight roof
| Internal wall insulation
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Loft insulation
Base case

30 60 90 j ’ : Al b R 30k

Estimated cost (GB-Pounds)

Degree hours over 28°C Highcharts.com
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Home About Methodology Plans Detached Terraced Semi-Detached Flats Log out

Flat Type:

Top Floor Flat
Ground Floor Flat

Adaptation: ked in order of effectiveness. Use the drop down lists below to select:

Room type g room, main bedroom or living room + main bedroom (for total overheating)
e Direction the front faces (Note: living room and main bedroom are both at the rear)
e Occupancy profile (daytime occupied or unoccupied)
e Move your mouse over the adaptation names on the right for a detailed description

Top Floor Flat

Combined
Adaptations:

Front of Block North
Daytime Occupled Select a value from the drop list to view Adaptation Chart:

Front of Block South [ Living Room + Bedroom  # | Daytime Occupied %
Daytime Occupied

Front of Block East sl 5 4
Daytime Occupled Living room plus main bedroom west facing

Flat daytime occupied

Front of Block West
Daytime Occupled External shutters

External fixed shading
Front of Block North -
Daytime Unoccupled Light walls |

Adaptation Description

Solar reflective roof involves
5 [ coating the roof tiles with a high
Light roof ! performance solar reflective paint,

Low e triple glazi costing around £400 per flat,
pie.glazing assuming the cost is shared

Front of Block South
Daytime Unoccupled

Front of Block East

Daytime Unoccupled Night ventilation } between the 8 flats
Curtains #
Front of Block West Upgrade flat roof |
Daytime Unoccupled *
Window rules w

Unadapted flat
External wall insulation |
Cavity wall insulation !

Internal wall insulation |

0 200 400 600 800 1000
Degree hours over 28°C/26°C
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Examine recent history and idenfify Develop future scenarios, based on
disruption caused by extrems weather climate change predictions. that cover the
events, range of possible impacts of future events,

Analyse each event and identify inherent ‘Assess vulnerability and resilience of
vulnerabilities and resilience of the existing system against each scenario
system(social, physical, economic, (social, physical, economic, legislative).

legislative).

Rate each system component according 1o
Impact (matrix of vulnerability against

coping capacity).

Far high impact companents identify what
can be done o prevent disruption or
improve the recovery process of the

system.

Cost each measure
(£, human rescurces, skills etc),

Assess the ahility of the system
stakeholders to fund/manage the coping
measuras (quantify the absorptive /
adapiive capacity of the system).
Test plans
Against scenarios

Prinritise coping measures to optimise

absorptive capacity

Long Term Solutions




Current Conditions

Examine recent history and identify Develop future scenarios, based on
disruption caused by extreme weather climate change predictiors, that cover the
evenls, range of possible impacts of future events.

Analyse each event and identify inherent Assess vulnerability and resilience of
vulnerabilties and resilience of the existing system against each scenario
w{%ml, 0Nomic, (social, physical, economic, legislative).

ve).

Rale each system compenant according o
Impact {matrix of vulnerability against
coping capacity).

For high impact companents identify what
can be done to prevent dismuption or
improve the recovery process of the

system.

Cost each measure
(£, human resources, skills elc),

Contingency Planning
Assess the ability of the system
stakeholders to fundimanage the coping
measures (quantify the absorptive /
adaptive capacity of the system).
Test plans.
‘Against scenarios

Prioritise coping measures to optimise
tive capacity

Short Term Solutions
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Future Scenarios
scenarios, based on

dictions, that cover the
s of future events

range of possible im
|+

‘Current Conditions

istory and identify
treme weather

Assess vulnerability and resilience of
existing system against each scenario
cal, economic, legislative)

(sacial, physic

Analyse vent and identify inherent
ties and resilience of the

Future Scenarios
Develop future scenarios, based

on climate change predictions,
that cover the range of possible
impacts of future events 7

— |
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atrix of wulnerability agains

coping capacity).

Impact/Priority Matrix

\ents identify
isruption or

For high impact cor
can be done
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ocess of the

]

Contingency Planning

Assess the ability of the system

Test plans
Against scenarios

stakehalders to fundimanage )
measures (quantify the absorpti
adaptive capacity of the

Moniter performance
Frioritise coping measures to optimise
absorpiive capacity

against target

Assess vulnerability and resilience
of existing systems against each
scenario(social, physical,
economic and legislative)

Develop adaptation plans.

Long Term Solutions

Short Term Solutions




Examine recent history and identify Develop future scenarios, basad on
disnuption caused by extreme weather climate change predictions, that cover the
evenls, range of possible impacts of future events.

‘Analyse each event and identify inherent Assess vulnerability and resilience of
wulnerabilities and resilience of the isting system against each scenario

syslaml_sncg;’ﬁlhayﬁsluz?l‘ @0oNoiG, l I i physical, economic, legislative).

Rate each system component according o
Impact {matrix of vulnerability against
coping capacity).

For high Impaet componants identify what
can be done to prevent disnuption or
improve the recovery process of the

system.

Cost each measure
(£, human resources, skills elc),

wi ine system

stakeholders to fundimanage the coping

measures (quantify the absorptive /
adaptive capacity of the system).
Tesi plans
‘Against scenarios
Prioritise coping measures to optimise
tive capacity




