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drivers
of change
climate change

= climate change
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can we survive without rain? =~
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could you recognise the rash
preceding Lyme disease?
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passive design
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socialy] climate change

aviation
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ing Departments.

socialy] climate change

personal carbon
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have you heard today’s forecast?

technological

climate modelling
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does the Earth remember
past climates?
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can we ever be carbon free?

& Martin Cartwright

technological

decarbonisation
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could we control the climate?
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geoengineering
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pay now or later?

limate change
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mitigation vs adaptatiun“
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we afford a low-carbon future? %,_L >
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economic jc
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does your policy have ol
a climate change premium? .
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limate change

economic jc

carbon finance
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business opportunity

7C€D(

Association of Civil Engineering Departments

ARUP

10



are polar l_qaam"the new poster boys?

tal] climate change
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whlch specles will be left alwe"

tal] climate change

c
@
E
E
-
=
@

mass extinctions
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environmental] climate change
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who will feed the hungry?

{
:
5

@
[=2
=
@
L
o
L]
b
]
E
O

grain belts
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who sets your carbon quota?
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climate change

equity
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where else could you live?
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sea level rise
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do you believe in global warming?

climate change
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how can climate
change inform a
research agenda?

ARUP
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‘It Is essentlal for Arup to think about the
long term. Roadmaps help us to do this.”

climate change

Mika Glovar
Arup Fellow

2010 2017
Short-term (t<3yrs) Mid-term (3yrs<t<10yrs)

Climate change impacts economic growth
Extreme weather avents (drought, flood, storms, hurricanes, storm surgs, stc )
Urban heat island: impact on masterplans

Higher temperatures fincreased demend for coaling,
reduced heating, change in use of outdoor spaces)

‘Adapting cities for climate change:
‘axternal microclimate design

This project researchas the way in which

building form, massing, matarials and

greenspace can be used to reduce the

urban heat istand of cities. The outcome

of the work will be a software tool enabling

ners to quantify the benefit of differant

options. The objectives are to reduce

temperatures in ci and thereby to reduce
oling loads on ings and increase

the amenity of outdoor spaces.

Design for futurs climates (sg. tsmperaturs riss, flood protection, rising sea level, extreme storms, efc.)
Water usage minimisation in arid and low-rainfall environments
Development of tools and methodologies for carbon

footprinting and managsment and risk management
associatsd with climats change
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Developing a holistic approach to.
designing climate change adapted
buildings for cities in the future
The tool will inform LUCID, a £500,000

EPSAC research project on tha urban heat
islands of London in which our contribution
is matched by EPSRC.

Development of effective systems for natural ventilation
and low-energy cooling systems
Urban climate prediction tool: wind, heat island, autdoor

comiort and impact assesment
We are forging beneficial links with

academic institutions in researching urban

heat islands and the effect of climate
ange on cities. The insights gained will

apply to other cities around the world.

Embodied CC
Studies of siops stability with changes in rainfall patisms

Research elements

Obtsining, developing and using cimats changs
scenarios for impact assessments

Association of




2010
Short-term (t=3yrs)
Climate change impacts economic growth

Extreme weathar events [drought, flood, storms, hurricanes, storm surge, etc.)

Urban heat island: impact on masterplans

Higher temperatures {increased demand for cooling,
reduced heating, change in use of cutdoor spaces)

<<
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2010
Short-term (t=3yrs)

Design for future climate: . temperature risa, flood protection, rising sea level, extreme storms, etc )

Water usage minimisatio arnd and low-rainfall environments

Development of tocls and methedologies for carbon
tprinting and management and risk managemant
associated with climate change

Developing a holistic approach to
designing climate change adapted
buildings ies in the future
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Research elements

2010
Short-term (t=3yrs)

Development of effective systems for natural ventilation
and low-energy cooling systems

Urban climate prediction tool: wind, heat island, outdoor
comfort and impact assesment

Studies of slope stability with changes in rainfall patterns

Obtaining, developing and using climate change
scanarios forimpact assesaments

<<
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Opportunities Drivers

Researc h eleme nts

2010
Short-term (t=3yrs)

Climate change impacts economic gro

Urban heat island: imp

Higher temperatures {increased deman
reducad heating, change in uss of outd

Design for fulure ciimate:

Water usage minimisatio

footprinting and management and risk
associated with climate change

ic approach to
designing climate changs adaptsd
buildi ies in the fulure

Development of effective systems for

and low-snergy ceoling systems

Urban climate prediction tool: wind, hes
comfort and impact assesment

Embodied COz
Studies of slope stability with changes

Obtaining, developing and using climaf
scanarios forimpact assesaments
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Opportunities Drivers

Research elements

ure rse, flood protection, rising sea level,

rainfall environmants

island, outdoor

n rainfall patterns

chang
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Researc h eleme nts
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2010
Short-term (1<3yrs)
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Opportunities

2010
Short-term (1-<3yrs]
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Short-term (1-<3yrs]
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Drivers

Opportunities

Fesearch elements

2010
Short-term (1<3yrs|
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2017
Mid-term (3yrs<t<]Oyrs)
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Drivers

Opportunities

Fesearch elements
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sustainable
development

‘...development that meets the needs of the present
without compromising the ability of future
generations to meet their own needs’

BRUNDTLAND REPORT — OUR COMMON
FUTURE 1987

...... ‘Where possible it also mitigates the negative
impacts of previous human activity’

QUR

FUTURE

THE WORLD COMMISSION

ON ENVIRONMENT
AND DEVELOPMENT
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triple bottom line

‘...in corporate reporting including the
concept of ecological and social
performance in addition to
financial performance’

JOHN ELKINGTON — CALIFORNIA
MANAGEMENT REVIEW 1994

© Jomn Elkington
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G Easter island unsustainable development . -.
Between 1000 and 1600AD
a sophisticated society existed,

building large statues called Moai.»

——

© vtveen flickr
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Easter Island

(Karen mulder 2005)

© [Source Massachusetts Institute of Technology March 2005]
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Unsustaiﬁable development

«Easter Island is located 3747km from Chile in

the Pacific Ocean.

*Between 1000 and 1600AD a sophisticated
society existed, building large statues called Moai.

*The island’s trees were felled to transport Moai,
for housing, canoes, to clear land for agriculture
and for cremation ceremonies.

«Competition between clans and chiefs drove the
erection of bigger statues requiring more wood,
rope and food .

«Deforestation lead to land degradation, nutrient
leaching, decreased crop yields, a loss of
materials for compost and widespread erosion,
habitat destruction — the island ran out of food.

*There was no potential for emigration as the
nearest island is 3000km away.

«Incremental change in critical resources was not
identified until it had passed a tipping point

*‘Group Think’ didn’t notice!

© viveen flickr
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conclusions

Sustainable development has twin aims:
“living within environmental limits” and
“safe healthy and just society”

At Easter Island these were NOT achieved
« Limited resources were exhausted

« Clan warfare followed

Development of Easter Island was
Unsustainable

ARUP

f Civil Engineering Departments

climate change —
resilience
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but not previously as a result of

Climate has always changed
human activity
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Global Sea Level Fluctuations
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What is the
challenge
we have to
respond to?

*Adapting to a changing
climate

*Reducing emissions

*Getting funded

*Getting re-elected?

John Ditchburn 19/02 2007 -098.

ASSESSING THE IMPACT OF CLIMATE CHANGE ...

THE SCIENTISTS THE POLITICIANS

ARUP

Climate change challenge part 1
- mltlgatlon FEB 2005 IPCC

*Development is a driver of human-induced climate change
+Climate Change affects development — often in a negative way
+Adaptation and Mitigation are strongly linked to development paths

‘Key is to make development more sustainable rather t
- = theoretical sustainable development
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- part 2 — adaptatlon

—-_.._“_‘

e IPCC Copenhagen dlscussmns-suggest that a4 deg C
temperature rise-might be a more appropriate adaptation
icy-driver than the 2 deg C target now underpinning
= _mitigation_poligy.

soiationof il Enginesring Departments

reinforcing
causal loops

Albeda Meathane in
of NManet + Atmoaphere
Glohal
Temperalues

¥
Cxtent of Depth of
Sea e Permafrost

e ARUP
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tolerable or not
tolerable?

resilient
infrastructure?

Environmental assessment applied to the Arctic...

You haven? got a global warming
Pproblem, you've got a housing problem.
==X A RUP

~ we’re aiming
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set the infrastructure
imperative

* How vulnerable are the current systems?

» Can we adapt existing infrastructure?

» Can we design-in resilience?

» Can we mitigate the impact of chai
existing infrastructure?

* Do we need to operate our in
different way?

* Do we need to think differ

* What about societ:

asset systems not just assets?

i

A==\ ARUP

one of two
dimensions
of resilience:

Recovery (“As you were!”)
Adaptation or transformation
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another of two
dimensions of
resijlience:

Shockchange _

Cumula_,ﬂ_ve‘;isﬁc@
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two dimensions

Major Events Regular Events
SHOCK CHANGES CUMULATIVE INCREMENTAL CHANGE
RECOVERY A major flood event leads to a major An increase in average daily temperature
clean up operation where buildings are changes seasonal water demand patterns which
reinstated behind higher flood defences. leads to changes in catchment management to

match supply with the new demand.

ADAPTATION OR A major flood event leads to redesign An increase in average daily temperature leads
TRANSFORMATION of buildings, with lower levels for non- to changes in predicted water demand and
essential use and electrical circuits demand management is implemented rather
placed above future potential flood than matching demand automatically.
levels.

7=\ ARUP
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resilience

't just for
frastructure

ISN

N

Co-dependent with

* People
* Places

» Organisations
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adapted
from ipcc

Drowgbis arsl Tosos

Emissions and
concentrations

Ureerhouse gewsy
Arasanbs

4

Increasing
Resilience

L\\

development paths

Ecomomic growth
Tachrcdcegy
Populatien

Geuafnancs

FCGD(
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FEB 2005

IPCC

*Integrate climate change into
development strategies

*Make development climate friendly
(with low Green House Gas emission
economies)

»Climate-proofing (resilience against
climate variability and
climate change)

*Enhance capacity

for adaptation and

7C€D(
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priorities

We cannot do

everything at once INCREASE IN
Do we understand AVERAGE DAILY
TEMPERATURE

how different
infrastructure is

INCREASE IN
FREQUENCY
OF EXTREME
WEATHER EVENTS

vulnerable to
different impacts?

CHANGES IN
RAINFALL PATTERNS
(WETTER WINTERS,
DRIER SUMMERS)

SEA LEVEL RISE

D

Association of Ci eering Departments
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causal loops

* We need to monitor progress
* We need to learn as we go

Average
/ Temperature
B
Greenhouse
Gas Emissions Energy used
for Cooling

a) Positive Feedback

Extent of
Irrigation

+
Y Shorlial
Farm
- Production
Production
Target

b) NegativeFeedback

<<
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industry needs...

* To un-learn linear thinking and think differently

* To accept that the future will not simply be a continuation of the past

* To develop approaches to risk management that allow for uncertainty

* To understand some of the possible futures our infrastructure must serve

¢ Improve efficiency ‘
(distribution & generation)
¢ Change Energy Supcly

4 N
4 N
1 Reduce Demand AN, Most preferred option

y Offset Least preferred option

722X ARUP
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conclusions

Sustainable-development t\as twin aims:

ty”

“living within environmentr limits”wand

| “safe healthy and just soci
= =T

Infrastructurk tiia helps reduce absolute
levels of climateé changing emissions
moves us cl@ser to living within

environmental limits

Infrastructure that can cope with and adapt
to a changingielimate moves s closers to
a safe, healthy and just society
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Greenland

Norse collapse

Norse settled from Iceland in 984AD during relatively
mild climatic period — lasted nearly 500 years

A complex economy developed to survive using
traditional Norse practices but resulting in significant
environmental impacts.

Society was ruled by religious chiefs with total control.

The annual hunt was dedicated to gathering goods
desirable in Europe for export, not valuable food.

Norse had increasingly violent relations with the Inuit,
some men were killed.

Cooling of the climate left Norse vulnerable —
they failed to adapt.

A reduction in demand for goods in Europe and an
increase in sea ice led to the end of many trade links

Famine ensued and settlements were gradually
abandoned around 1300AD

1350 ‘Little Ice Age’
Last record of Norse settlement is 1408

Association of Civil Engineering Departments
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Greenland

Inuit thrive

* Inuit their

* Inuit their into
Greenland as Norse retreat

* Inuit and on the change
« Inuit have a and superior
technology challenges

* Inuit to NW Greenland from
Canada around 1200AD

. in 1408

* Inuit have other than
skirmishes with the Norse

* Inuit and

» Their development is

7C€D(
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Thank you

Any questions?
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