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Built environment and climate : a long interaction re-
examined by the evolution of energy prices and climate

projections
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3 PROTECTION FROM
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MEDITERRANEAN ZONE COURTYARD HOT DESERT ZONE TENT
HOUSE (cross- section)
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COLD ZONE HOUSE ESKIMO 1GLOO

Vernacular and traditional
houses (Griffiths, 1976)

The built environment is inherently
exposed to climatic agents.

A key function of the buildings is the
protection of the human group against
climate vicissitudes.

These very old and unstoppable
relationships have led to constructions
adapted to climatic characteristics.

A link between local climate and the built
environment.

Climate impacts often exceed the scale of
the concentrated built environment (urban
area) or dispersed (rural) to affect entire
regions.

Construction of building based mainly on
the use of locally available materials.



Built environment and climate : a long interaction re-
examined by the evolution of energy prices and climate
projections

New construction

processes

 New technologies
and equipments
from the late 19th
century and during
the 20th century
(reinforced
concrete, float
glass, air
conditioners,
elevators, etc.)

* globalization of
architecture

Low price of energy
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Built environment and climate : a long interaction re-
examined by the evolution of energy prices and ¢

projections
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Adaptation to climate change : a recent concept,
compared to mitigation

COP1
¢ Meadows & al. « The in Berlin
limits to Growth » COP 3
+ Foundation of UNEP Bruntland Establish- g Kyoto .
e 2" |PCC Protocol COP 4 > COP 21 (Paris)
the IPCC report

Rio
Conference

INTERNATIONAL

UNFCCC
Energy/ “White Paper:
climate Adapting to climate
package change: Towards a
European framework
for action”

EUROPE

National plan

) National strategy '
Climate for climate change for climate
Plan adaptation change

adaptation

FRANCE

“Sustainable development is development
that meets the needs of the present A report on impacts Adoption of quantitative _ _ _
without compromising the ability of future and adaptation to targets for 2010 for UNEP : United Nations Environment Program

. . " . . L . UNFCCC : United Nations Framework
generations to meet their own needs. climate change industrialized countries Convention on Climate Change




French actors interested but uncommitted:

underdeveloped tools

‘ Méthods Thémes pris en compte

ot romacc. & 8 i A

HOF Aménagement

LEED for Neighborhood Development —
LEED ND (Etats-Unis)

OQV/A\«J?

BREEAM Communities (Grande-Bretagne)

oM
W
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Ville de Paris 2 : ! %EE
Apart from ACC: .A ACC: o

Référentiel en aménagement urbain
dénommé AURA (Améliorer I'Urbanisme
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v
I'Urbanisme — AEU ‘QA
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CUTLINE

Presence of elements onACC
v indirectly involved WV involved

Solutions, thematic and related fields invoived

Egég Built environment g Vegetation &J‘Urban heat island . Water

A Crisis situation, risk

On the scale of urban
developments, actions may be
brought and allow to adapt to
climate change (CC) without this
primary purpose.

A review of 13 existing tools for the

assessment or environmental

monitoring of urban development

projects shows :

v’ avery limited consideration of
adaptation to climate change ,

v" but an important interest for
summer comfort

Presence of issues, objectives, actions, criteria or indicators related to ACC



French actors interested but uncommitted:
underdeveloped tools

- not expect everything from the sciences,

- difficult to understand the scope of
our actions

THE IDEA.
A GIANT THERMOSTAT/
LIKE THAT - #HOP #HOP
HOP - WE CHANGE THE
CLIMATE AROUND THE

. WORLD FREELY. - uncertainty

- no reproducibility solutions

THERES
MORE THAT
Do IT...

information, new tools...

ADAPTATIO project :
e 2 climate change scenarios
 A1B (moderate)
o A2 (pessimist)
* Increase of energy prices
» 2 key resources : water and energy
« Economic evaluation
» Areal urban project




Conurbation/catchment scale

Neighbourhood scale

Solar control - includes shading,
orientation and building morphology

Building scale

Modelised
with ENVI-met
W & €]

Modelised with
Clim’Elioth (EGIS
Concept)

-

Range of actions and techniques
available to increase adaptive
capacity and tested in Adaptatio
project (Adapted from Shaw 2007).

i1
AR:

Ground water cooling using |
aquifers or surface water cooling

Use of open water and water features

Cool or reflective building
materials on roofs or facades




Evaluation of energy, water and economic
vulnerabillities to CC

INVESTMENT
€ (initial, replacement)

_ \ Life time of

Life time of \ building
« products »

~

REFERENCE
CASE

time The choice of technologies to

MAINTENANCE COST S produce heat or cold will then
i cosT condition the investment costs
and those due to energy
INVESTISSEMENT .
— consumption.
CASE

(different

climatic

context) g ———  ___ _ ___H X ..

. time

™ o

* (Theoretical) EXTRA-COST = COST “OTHER CASE” (investment + maintenance +
exploitation...) — COST “REFERENCE CASE” (investment + maintenance + exploitation...) Pr | nc | p | es Of reason | n g fo r

* Difficulty to choose actualisation rate => simplified assumptions .
* Annual EXTRA-COST = COST “OTHER CASE” (maintenance + exploitation) — COST the analysis of the extra cost
“REFERENCE CASE” (maintenance + exploitation)

* And comparison of investment costs (CDC CI | m at)




-
Results

v" Atoolbox with Tolbiac Chevaleret results

v' The solutions optimizing energy needs due to air con ditioning retain
their "energy advantage" with climate change , such as air coupling, simple
natural ventilation opening and Canadian well.

v' A priori no solution allows to minimize all costs throughout the project
lifetime. It is thus necessary to make choices between time and the amount of
costs to be supported (excluding the entity that supports these costs and other
considerations such as social or political acceptability).

v' Actors interested but uncommitted : the ACC is not listed in the
specifications of current or planned in the short term projects, the course and
the daily follow up are already very complex. The uncertainty surrounding the
intensity of future climate change does not facilitate their consideration during
projects.



A project with many perspectives!

This project opens up many perspectives:

v Organizing the exchange between scientists and professionals to
develop an operational approach of adaptation to climate change,

v Refine the economic approach on adaptation in exploring
contrasting scenarios of influential factors,

v" Integrate other indicators such as greenhouse gas emission level
associated with the technical solutions,

v Open the possibility of involving future users of the district to the
choice of adaptation options through enhanced visualization
capabilities and an educational effort on presentation of simulation
results,

v" Create the conditions for the mobilization of "design-thinking"
methods by enhancing tools like ADAPTATIO toolbox as a support
to the intervention of specialized designers that help facilitate
discussion and innovation.



Thank you for your
attention

morgane.colombert@eivp-paris.fr
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* 6: Display of the results depending on the floor and orientation of inside spaces.
» 7: The gray levels indicate (for information) the floors of shops and activity programs (not studied in our project).
« 8: Cursors to compare results for different year (2000, 2050 or 2100).
 9: Cursors to compare different values of performance parameter chosen according to the climate target year

(2000, 2050 or 2100). As seen above, the cursor has 5 graduations which describes a value-performance center,
one extreme to + 50% and another 50%.
10: Indicator results displayed on average for the entire building program.

* 1: generic links to
“click" to access one
of 3 results publishers
* 2: Choice of the
"desired future
climate" scenario
(A1B and A2).

* 3: Scenario
Selection "sensitivity
parameters to test."”
When choosing a
parameter, the others
are automatically fixed
to the median value.

* 4: Choice of the
scenario "type of
needs to test" (heating
needs or cooling
needs).

* 5: Scale Indication of
needs (Scale adjusts
automatically when
scenario changes)



