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Abstract

Buildings use 40% of global resources, 40% of global energy, and 25% of global water. Urban areas are the
complex interaction of natural and human and with huge concentration of population. However, urban planning and
building design play very important role to increase capacity of adaptation in urban areas and address in the urban
planning system. Therefore, lack of link between urban development and adaptable building for climate change
impacts assessment cause to adverse climate change impacts. Adaptable building planning can assess or minimize
climate change impacts and as an adaptation technique and policy can reduce the amount of GHG and support
mitigation policies. Based on environmental situations and geographical positions variety of solutions are available
to make adaptable buildings. The new technics are required: 1) to promote adaptable building benefits and suitability
(e.g. simplifying the system, ownership, long term bank loan, and insurance); 2) to promote the knowledge and
suitable tools to increase the feasibility to adapt (e.g. Make it transparent by clear policy and framework, make
a bridge and fill the gap of information, and introduce an easy, simple system to encourage different sectors to
participate); 3) to promote public and private to invest by firm land use regulations and environmental policies (e.g.
improve efficiency, linking adaptable building to air pollution or health problems and more obligations). This paper
aims to show how adaptable building in urban areas reduces amount of greenhouse gases, and air pollution and also
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how adaptable building design can support and address mitigation and adaptation.

Keywords: Climate change; Urban planning; Adaptable building;
Mitigation and adaptation

Introduction

Adaptable building cannot be successful without mitigation and
adaptation policy integration [1-3]. The meaning of adaptability in
urban planning and adaptable building design is so deep and it is linked
with culture innovation, technology, research and development [4,5].
The most sophisticated relation between adaptable building and climate
change is about how different elements contribute to adaptation.
Therefore, effective climate change assessment in adaptable building
design in urban planning is related to the urban components and
GHG emission [6]. Adaptable building for climate change assessment
takes into account different parameters of mitigation and adaptation.
These parameters are related to the amount of energy consumption for
space heating, electronics, lighting, air conditioning, and refrigeration.
The amount of the energy consumption in urban area is related to the
climate and climate change impacts, urban area; the seasonal energy
increasing and decreasing [7]. According to UNEP-SBCI Sustainable
Building and Climate Initiative, building use over 40% of global energy,
40% of global resources, and 25% of global water. UNEP-SBCI project
mentioned some key factors which are linked to climate change. 1.
The building sector has a very big portion of the global economy by
111 million employees and 10% of global GDP (USD, 7.5 trillion). 2.
Over 60% of the world’s electricity consumed by the residential and
commercial buildings. 3. Current buildings cannot support energy
sufficiency policies because most of them have below standard quality.
4. The building sector is one of the largest GHG contributors to global
GHG emissions. 5. In developing, countries building sector by new green
policies and design will create so many opportunities and participates
in 40% of the GDP. 6. Building sustainability provides healthier society
and environment [8]. Except from Canada and Russia the global
temperature rising, increases energy consumption in commercial and
residential buildings for cooling systems [9,10]. European countries
have serious steps for greening Europe by zero carbon policies by 2050

[11]. In Europe buildings by 40% of the total energy use and 36% of CO,
emissions [12] have a considerable impact on climate change. Climate
change adaptation consists of actions in natural or human interaction
related to actual or expected climate, climatic stimuli or their effects, in
order to reduce harm or exploit benefits [13]. The adaptable buildings
in adaptable/feasible urban planning system to assess climate change
impacts and support mitigation policies. The aims of this article
theoretically are based on increasing building and urban capacity for
effective adaptation and better climate change impacts assessment.
Since buildings are the biggest land-uses besides the other land-uses
they have the biggest impact on climate change. Secondly, there is a
correlation between adapting to climate change in urban planning
and building adaptability. Linking urban adaptation policies to build
adaptability has same goals and provides a clear framework for better
implementation. Also, in terms of the level of planning this article can
show how significant is the impact of climate change at the local level
and how buildings and cities can assist for better climate change impact
assessment. Moreover, this is not just matter of climate change also this
is the right place to reduce the amount of the energy consumption and
improving the quality of environment and lives. Saving the amount of
money that has spent on energy in term of the time can cover the money
that spends on technologies and materials in adaptable housing.

Effectiveness of adaptation to climate change (section 2). The
section 2.1 identifies criteria urban planning for better climate change
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impact assessment (review methods and approaches). 2.2. Investigates
capacity to adapt in the building sector by linking (energy consumption
and emission). (Section 3) illustrates the effects of adaptation in
urban planning and building sector is a key factor in climate change
and supports mitigation policies. (Section 4) is about discussion and
conclusion the remarked issues.

Adaptation to Climate Change

Adaptation to climate change is human efforts towards
mainstreaming multidisciplinary science, societies and decision
making, with different spatial and temporal impacts of climate change
[14]. Buildings and urban are highly interconnected. Integrating urban
planning system and building sector are part of win-win climate change
impact assessment. Time is important to assess impacts of climate
change and reduce the amount of loss and destruction [15]. Obtaining
the acceptable achievements of adaptation policies is an interesting
dilemma for policymakers. In-situ adaptation is possible and easy to
implement, and very suitable to see the results as short term. On the
other hand, In-situ adaptation in the location which is out of the plan
or marginalized due to any reasons, and where situation are expected
to be worse, most probably we have maladaptation. Urban planning
system and building are dynamic that needs to become more feasible
and transformational in nature instead of protecting current practices
[16]. Coupling the prominent role of the city monitored and different
climate change scenarios, apparent role of adaptation in urban areas
becomes significant.

Adaptation to Climate Change in Urban Planning Context

Since climate change impact has an extreme impact on (urban-
regional) level and according to the available literature adaptation to
climate change cities are identified as key players for better adaptation to
climate change impact assessment [17-20]. Cities appear vulnerable to
different impacts of climate change as well as their spatial and temporal
functions. Turning climate change into an action plan, project, and
program in urban planning system supports experts to build and design
resilient cities [21] and improves capacity to adapt in urban areas, which
relates to urban planning feasibility to manage, control, and forecast the
climate change impacts. However, cities are the complex system and
adaptation requires identifying different drivers in the system under
adaptation [22,23]. These complex systems are components such as
variables, concepts, relationships, and evaluation metrics [24]. Rapid
urban population growth, increased urban share on climate change
impacts. More than half of the world population live in urban areas
and it is expected by 2050 two third of the population live in urban
areas [25]. Urban areas have an effect on the expected climate change
scenario. The future climate change on mitigation depends on a number
of variables which are directly and indirectly in adaptation [26]. Human
activities on land development, deforestation, and urban development
[27]. Urban development covered 2 percent of the world and they have
over 70% GHG emission [28]. Cities are the first responders to climate
change impacts. In fact, cities are where climate change happening and
climate change happens in cities. Therefore, we can identify factors that
necessitate adaptation to climate change in urban areas. Firstly, the
world urbanization trend shows that in future two-thirds of the world
population lives in cities [29]. The cross-sectoral dimensions of climate
change are equally important in urban areas. Although, researchers
found that there are potentials to integrate energy sector, housing,
urban transportation, urban planning system into climate change
policies. Secondly, the economic development and economic activities
in urban areas are accompanied by huge environmental and climate

change impact [30]. Human activities in urban areas have rooted
in urban and regional economies. Thirdly, urban form and density
provide quality of urban environment and quality of living. There are
many links between urban energy, urban transportation, and physical
characteristics such as size and amount of open space [31]. Fourthly,
urban geographical location is a key factor for adaptation to climate
change. Urban environment is formed by natural land transformation
to the built environment by changing levels of exposure [32]. There
are some facts like pleasant environment and less need to cooling or
heating system. The geographical location in urban adaptation policies
such as the amount of the precipitations (snow and rain) precipitation
duration and spatial and temporal patterns provides a situation for
better implementation. Fifthly, population growth and migration rate
exceed from appropriate human and environmental development
and minimizes effective adaptation. Rapid population growth limits
urban resources and more impacts on the environment by destructive
overusing of the urban environment. Sixthly, the urban function
is important when cities are the centre of economic and industrial
development [33]. Long-term climate change impacts assessment
through adaptation policies and linking urban functions to the climate
change increase capacity to adapt. The feasible economic efficiency of
adaptation measures reduces the cost of current and future climate
change impact.

Adaptable building to climate change impacts

Adaptability refers to design characteristics includes spatial,
structural, and service strategies that allow physical artefact a level of
visibility in response to changing operational factors over time. It does
not mean these changes in buildings are finished work, but is increasing
the capacity and feasibility of changes over time by functional,
technological, and aesthetic metamorphosis in society [34]. This is
a shifting paradigm for supporting current “form” and “functions”
towards immediate decision making and move towards a “context”
and “time based” view of design. Level of adaptability in one terraced
dwelling, one semi-detached house and two individual dwellings is
different. Buildings contribution to the amount of GHG emission and
their size and design can impact on the quality of the urban environment
(pollution, wind direction, temperature, and precipitation). When
outdoor temperature is high the only adaptation option is increasing
energy consumption [35]. There are some effective criteria that can
support building adaptability policies. Firstly, flexibility or enabling
minor shifts in space planning. The main concepts of flexibility in term
of the time have changed. Flexibility is as early stage planning action
reduces cost and increases ease implementation for potential bigger
future impact. In the 21*-century building, flexibility means providing
shelter for people in big number especially for working groups [36].
Secondly, convertibility or allowing for changes use within the building.
Convertibility refers to placing some functional changes to reduce
construction cost and time by predicting current and future needs.
All these changes under convertibility answer to needs which are in
large spatial and temporal scales. Thirdly, expandability or facilitating
additions to the quantity of space in a building. Changing in building size
and shape for using more space in the vertical and horizontal expansion
[37]. New building technologies using and installation requires space.
Expansion buildings and capacity for increasing the size of the spaces
means better use of energy, resources, and increase successful/win-win
adaptation to climate change. Therefore, buildings have a big impact
and at the same time, they have a big capacity to assess these impacts.
There are very low ties and contact between the built environment and
the surrounding environment.
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Adaptation for better mitigation

The 5% Assessment report of the intergovernmental panel on
climate change addressed the sustainable development comes from
a combination of mitigation and adaptation [38]. In this report they
justified that the adaptation and mitigation integration is climate
resilience, or capacity socio-biological systems to assess climate change
impacts. Mitigation and adaptation, integration for better climate
change assessment drags more public and private sector to participate.
According to United Nations population project, the world population
will increase and by 2050 the world population reaches about 9 billion.
Millions of people move to cities and the situation in Africana and
Asian countries become very difficult [39]. Rapid urbanization and
population growth have realised 900 billion tonnes of carbon dioxide.
The main reason for increasing carbon dioxide is industrialization and
huge land use change for urban areas [40].

Figure 1 shows how adaptation and mitigation on climate
change have different causes, but for effective climate change impacts
assessment they integrate and co-partner. Per capita emission in the
future can assess by current, appropriate adaptation policies and
increase capacity to integrate future climate change impacts into
adaptation and mitigation. Therefore, reduce the destructive impact
of development by increasing adaptability and upgrading project
efficiency causes orchestration between mitigation and adaptation
objectives for better implementation of projects. These projects, as the
outdoor climate (land-use and urban planning) or indoor (building
adaptability) outdoor condition push people to consume more energy
in indoor and indoor energy consumption more GHG emission.
Increasing urban and building adaptability reduces such unpleasant
circumstances.

Sustainability and Adaptability

Adaptable housing is seriously challenging the sustainable
development and sustainable policies. European countries have
special attention and concerns about sustainability. Adaptable housing
improves quality of life by improving building capability for fitting new
technologies and increasing better use of water, waste management,
and as result lifetime durability and affordability. Adaptable housing
not only need to the current answers also they need to answer the
future needs and future sustainability too. Therefore, time and cost
[41] contribute to achieving the sustainability and adaptability goals.
So, sustainability and adaptability are not so far from each other
and sustainable building is an adaptable building. The link between
adaptable housing and sustainable housing is the capacity for

ad Greenhouse gas concentrations

Climate Change

Responses

Mitigation Adaption

Figure 1: Relationship between mitigation and adaption.

adaptation for better mitigation and Carbon Emissions and Energy
Consumption plays a very important role. The amount of energy
consumption usually is linked to the amount of the carbon emission
where most of the cooling and heating systems directly or indirectly
have biomass source.

According to the UNDP report in 2016 [42], the energy
consumption in building and housing and for building and housing is
one-third of the world energy consumption and it is one-quarter of the
world GHG emission. The population growth and the world building
sector development are expected by 2050 building sector using more
than 50% of the world energy (UNDP, 2016). Table 1 shows the amount
of the energy consumption in building sector and from 2015, and based
on that forecasted for 2030, and 2050.

Since, global warming is the most serious impact of climate change
the statistics show that space heating is the most energy consumers
with the highest emission; 1405 emission with policy coverage (MtCO,)
out of total 2817 million not only is the biggest consumer sector also
most of the energy have wasted for cooling and almost 50%. However,
lightning is the second cause of energy consumption in buildings
built with less emission in comparing to the other uses of energy in
buildings and 730 emissions with policy coverage (MtCO,) out of total
1156 million tons of energy for lightening purpose. Water heating 372
emissions with policy coverage (MtCO,) out of 1114 million ton energy
and space cooling with 375 emissions with policy coverage (MtCO,)
out of 893 million ton energy consumption is the last contributor to
energy consumption in the building and the last contributor to climate
change.

Linking a huge amount of energy consumption to the building
sector and looking at the future and demands in the future and showing
how the building sector contributes to climate change. Assessing
current climate change impacts in building sector improves the quality
of life in urban area, improve the national economy by cutting energy
consumption, as a result improves local government, and contributes
to future climate change impact assessment A below 2°C pathway
requires reducing global energy and process-based carbon dioxide
(CO,) emissions by 60% in 2050 compared to 2012 (UNDP, 2016).

Conclusion

Assessing current challenges in urban climate change cannot be
successful just by mitigation policies is impossible. Where cities are
the biggest contributors to climate change and GHG emission, but
adaptation is important for better climate change impact assessment.
Urban design and buildings are part urban planning and anthropogenic

North America 38.1 471 56.9
Western Europe 29.8 34.3 36.9
Eurasia 9.8 13.1 14.9
China 57.2 79.3 84.6
India 15.8 32.1 57.6
Japan and Korea 9.8 10.9 111
South East Asia 15.6 23.8 32.3
A”St’;':a"‘l::g New 2.1 2.7 34
Latin America and 19.3 29.1 43.1
Middle East 8 12.7 18.3
Africa 18 304 56
World 223.4 3154 415.2

Table 1: Building floor area growth to 2050 by region Billion m2 2015 2030 2050
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impact of human on the environment by changing land cover and
land-use. The changes in land under urban and building development
can be adaptable under adaptation policies. Assessing climate change
impact of increasing urban and building adaptability not only supports
adaptation policies also supports mitigation policies too. Temperature,
wind, cooling, heating, energy consumption, the amount of emissions,
and spatial and temporal changes of precipitation relate to adaptation
first and then mitigation. Effectiveness impacts climate change
happens when we identify the important sectors and inappropriate
scale. Assessing climate change impact through adaptation policies
increases capacity to adapt to other sectors and in the different level
of decision making. Identifying urban scale and building sector as the
most contributors to climate change by huge land-use and land cover
change. Climate change impact assessment by appropriate criteria
identification. Identification of the new techniques and criteria in
adaptation to climate change by promoting adaptable building and
sustainability for the high quality of the environment and human
societies. Introduce and provide the adaptability, knowledge. And
at the end provide a strict policy for the public and private sector.
Statistics show that building is the biggest energy consumer and the
biggest contributor to climate change impacts. Knowing capacities,
opportunities, and barriers in current building sector guides decision
makers, policy makers, urban designers, Planners, and stakeholders
to pay special attention on energy consumption and efficiency in the
building sector. There are many new affordable technologies that
can provide what the building sector needs for better and effective
mitigation policies in the building sector. Building for people after food
is the most important need and governments always have many plans
and promises for the building. Providing building for people is not
enough and people need to live in the house with the best quality of cost-
effective energy it does not matter whether these houses are luxurious
or affordable buildings for the middle class or poor people. The lifetime
economic living cost in term of the energy and emission creates a good
living condition. Moreover, middle or low-class families encourage
buying these houses and avoiding living in informal houses. So, the
numbers of the beneficiaries are countable. Families save money, living
in the clean environment, helping national policies and saving energy
at the local level, improving the relationship in community, increasing
quality of environment and quality and life.

Reference

1. Davoudi S, Crawford J, Mehmood A (2009) Planning for climate change:
Strategies for mitigation and adaptation for spatial planners. Routledge.

2. Capeluto IG, Ochoa CE (2014) Simulation-based method to determine climatic
energy strategies of an adaptable building retrofit facade system. Energy 76:
375-384.

3. Thornbush M, Golubchikov O, Bouzarovski S (2013) Sustainable cities targeted
by combined mitigation-adaptation efforts for future-proofing. Sustainable
Cities and Society 9: 1-9.

4. Pruvost J, Le Gouic B, Lepine O, Legrand J, Le Borgne F (2016) Microalgae
culture in building-integrated photobioreactors: Biomass production modelling
and energetic analysis. Chem Eng J 284: 850-861.

5. Gosling J, Sassi P, Naim M, Lark R (2013) Adaptable buildings: A systems
approach. Sustainable Cities and Society 7: 44-51.

6. Xia X, Hu'Y, Alsaedi A, Hayat T, Wu X, et al. (2015) Structure decomposition
analysis for energy-related GHG emission in Beijing: Urban metabolism and
hierarchical structure. Ecol Inform 26: 60-69.

7. Filippin C, Ricard F, Larsen SF, Santamouris M (2017) Retrospective analysis
of the energy consumption of single-family dwellings in central Argentina.
Retrofitting and adaptation to the climate change. Renewable Energy 101:
1226-1241.

8. Cristino TM, Faria Neto A, Costa AFB (2018) Energy efficiency in buildings:

2

o

2

=

22.

23.

24.

25.

26.

27.

28.

2

[{e]

3

o

3

=

32.

33.

.McCarthy JJ (2001) Climate change 2001:

analysis of scientific literature and identification of data analysis techniques
from a bibliometric study. Scientometrics 114: 1275-326.

Clarke L, Eom J, Marten EH, Horowitz R, Kyle P, et al. (2018) Effects of long-
term climate change on global building energy expenditures. Energy Econ 72:
667-677.

. Andric |, Pina A, Ferrao P, Fournier J, Lacarriere B, et al. (2017) The impact of

climate change on building heat demand in different climate types. Energy and
Buildings 149: 225-234.

. https://www.raponline.org/wp-content/uploads/2016/05/ecf-roadmap2050-

pppresentation-2010-05.pdf

.http://ec.europa.eu/growth/tools-databases/mandates/index.

cfm?fuseaction=search.detail&id=465

. Contribution of working group Il to the fourth assessment report of the

intergovernmental panel on climate change (2007) Cambridge University
Press.

.Linkov |, Bridges TS (2011) Climate: Global change and local adaptation.

Springer.

. Hsiang SM, Narita D (2012) Adaptation to cyclone risk: Evidence from the

global cross-section. Climate Chang Econ 3: 1250011.

. Castells-Quintana D, Lopez-Uribe MdP, Mc Dermott TKJ (2018) Adaptation

to climate change: A review through a development economics lens. World
Development 104: 183-196.

. Cortekar J, Bender S, Brune M, Groth M (2016) Why climate change adaptation

in cities needs customised and flexible climate services. Climate Services 4:
42-51.

. Salas J, Yepes V (2018) Urban vulnerability assessment: Advances from the

strategic planning outlook. J Clean Prod 179: 544-558.

Impacts, adaptation, and
vulnerability: contribution of Working Group Il to the third assessment report of
the intergovernmental panel on climate change: Cambridge University Press.

. Rigillo M, Cervelli E (2014) Mapping urban vulnerability: The case study of gran

santo domingo, Dominican Republic. Adv Eng Forum 11: 142-148

. Klok EJ, Kluck J (2018) Reasons to adapt to urban heat (in the Netherlands).

Urban Climate 23: 342-351.

Radhakrishnan M, Islam T, Ashley RM, Pathirana A, Quan NH, et al. (2018)
Context specific adaptation grammars for climate adaptation in urban areas.
Environmental Modelling & Software 102: 73-83.

Lin QG, Zhai MY, Huang GH, Wang XZ, Zhong LF, et al. (2017) Adaptation
planning of community energy systems to climatic change over Canada. J
Clean Prod 143: 686-698.

Hinkel J, Bots PW, Schiuter M (2014) Enhancing the ostrom social-ecological
system framework through formalization. Ecology and Society 19: 51.

Walker WE, Marchau VAWJ (2017) Dynamic adaptive policymaking for the
sustainable city: The case of automated taxis. Int J Trans Sci Technol 6: 1-12.

https://www.compassion.com/multimedia/world-urbanization-prospects.pdf

Carter JG, Cavan G, Connelly A, Guy S, Handley J, et al. (2015) Climate
change and the city: Building capacity for urban adaptation. Progress in
Planning 95: 1-66.

Heinonen J, Junnila S (2011) A Carbon Consumption Comparison of Rural and
Urban Lifestyles. Sustainability 3: 1234-1249.

. Brenner N, Schmid C (2014) The urban age in question. Int J Urban Regional

Res 38: 731-755.

. Gerland P, Raftery AE, Sevcikova H, Li N, Gu D, et al. (2014) World population

stabilization unlikely this century. Sci 346: 234-237.

. Banister D, Watson S, Wood C (1997) Sustainable cities: Transport, energy,

and urban form. Environment and Planning B: Planning and Design 24: 125-
143.

Climate change 2014: Impacts, adaptation and vulnerability
Intergovernmental Panel on Climate Change.

(2014)

Hirte G, Nitzsche E, Tscharaktschiew S (2018) Optimal adaptation in cities.
Land Use Policy 73: 147-169.

Environ Pollut Climate Change, an open access journal
ISSN: 2573-458X

Volume 2 « Issue 2 « 1000156


https://books.google.com/books?id=rnEfm7tok4cC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://books.google.com/books?id=rnEfm7tok4cC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
http://dx.doi.org/10.1016/j.energy.2014.08.028
http://dx.doi.org/10.1016/j.energy.2014.08.028
http://dx.doi.org/10.1016/j.energy.2014.08.028
https://doi.org/10.1016/j.scs.2013.01.003
https://doi.org/10.1016/j.scs.2013.01.003
https://doi.org/10.1016/j.scs.2013.01.003
http://dx.doi.org/10.1016/j.cej.2015.08.118
http://dx.doi.org/10.1016/j.cej.2015.08.118
http://dx.doi.org/10.1016/j.cej.2015.08.118
http://dx.doi.org/10.1016/j.scs.2012.11.002
http://dx.doi.org/10.1016/j.scs.2012.11.002
http://agris.fao.org/agris-search/search.do?recordID=US201700151482
http://agris.fao.org/agris-search/search.do?recordID=US201700151482
http://agris.fao.org/agris-search/search.do?recordID=US201700151482
http://dx.doi.org/10.1016%2Fj.renene.2016.09.064
http://dx.doi.org/10.1016%2Fj.renene.2016.09.064
http://dx.doi.org/10.1016%2Fj.renene.2016.09.064
http://dx.doi.org/10.1016%2Fj.renene.2016.09.064
https://doi.org/10.1007/s11192-017-2615-4
https://doi.org/10.1007/s11192-017-2615-4
https://doi.org/10.1007/s11192-017-2615-4
https://doi.org/10.1016/j.eneco.2018.01.003
https://doi.org/10.1016/j.eneco.2018.01.003
https://doi.org/10.1016/j.eneco.2018.01.003
https://doi.org/10.1016/j.enbuild.2017.05.047
https://doi.org/10.1016/j.enbuild.2017.05.047
https://doi.org/10.1016/j.enbuild.2017.05.047
https://www.raponline.org/wp-content/uploads/2016/05/ecf-roadmap2050-pppresentation-2010-05.pdf
https://www.raponline.org/wp-content/uploads/2016/05/ecf-roadmap2050-pppresentation-2010-05.pdf
http://ec.europa.eu/growth/tools-databases/mandates/index.cfm?fuseaction=search.detail&id=465
http://ec.europa.eu/growth/tools-databases/mandates/index.cfm?fuseaction=search.detail&id=465
http://www.ipcc.ch/publications_and_data/ar4/wg2/en/contents.html
http://www.ipcc.ch/publications_and_data/ar4/wg2/en/contents.html
http://www.ipcc.ch/publications_and_data/ar4/wg2/en/contents.html
https://doi.org/10.1007/978-94-007-1770-1
https://doi.org/10.1007/978-94-007-1770-1
https://doi.org/10.1142/S201000781250011X
https://doi.org/10.1142/S201000781250011X
https://doi.org/10.1016/j.worlddev.2017.11.016
https://doi.org/10.1016/j.worlddev.2017.11.016
https://doi.org/10.1016/j.worlddev.2017.11.016
https://doi.org/10.1016/j.cliser.2016.11.002
https://doi.org/10.1016/j.cliser.2016.11.002
https://doi.org/10.1016/j.cliser.2016.11.002
https://doi.org/10.1016/j.jclepro.2018.01.088
https://doi.org/10.1016/j.jclepro.2018.01.088
http://hcl.harvard.edu/collections/ipcc/docs/27_WGIITAR_FINAL.pdf
http://hcl.harvard.edu/collections/ipcc/docs/27_WGIITAR_FINAL.pdf
http://hcl.harvard.edu/collections/ipcc/docs/27_WGIITAR_FINAL.pdf
https://doi.org/10.4028/www.scientific.net/AEF.11.142
https://doi.org/10.4028/www.scientific.net/AEF.11.142
http://www.meteo.fr/icuc9/LongAbstracts/tukup2-5-5471447_a.pdf
http://www.meteo.fr/icuc9/LongAbstracts/tukup2-5-5471447_a.pdf
https://doi.org/10.1016/j.envsoft.2017.12.016
https://doi.org/10.1016/j.envsoft.2017.12.016
https://doi.org/10.1016/j.envsoft.2017.12.016
https://doi.org/10.1016/j.jclepro.2016.12.057
https://doi.org/10.1016/j.jclepro.2016.12.057
https://doi.org/10.1016/j.jclepro.2016.12.057
http://dx.doi.org/10.5751/ES-06475-190351
http://dx.doi.org/10.5751/ES-06475-190351
https://doi.org/10.1016/j.ijtst.2017.03.004
https://doi.org/10.1016/j.ijtst.2017.03.004
https://www.compassion.com/multimedia/world-urbanization-prospects.pdf
https://doi.org/10.1016/j.progress.2013.08.001
https://doi.org/10.1016/j.progress.2013.08.001
https://doi.org/10.1016/j.progress.2013.08.001
https://doi.org/10.3390/su3081234
https://doi.org/10.3390/su3081234
https://doi.org/10.1111/1468-2427.12115
https://doi.org/10.1111/1468-2427.12115
https://doi.org/10.1126/science.1257469
https://doi.org/10.1126/science.1257469
https://doi.org/10.1068/b240125
https://doi.org/10.1068/b240125
https://doi.org/10.1068/b240125
http://www.ipcc.ch/report/ar5/wg2/
http://www.ipcc.ch/report/ar5/wg2/
https://doi.org/10.1016/j.landusepol.2018.01.031
https://doi.org/10.1016/j.landusepol.2018.01.031

Citation: Kamran JG, Mehranjani MS, Ahmad Z, Taj aldin K (2018) Adaptable Building and Urban Planning for Better Climate Change Impact
Assessment. Environ Pollut Climate Change 2: 156. 10.4172/2573-458X.1000156

Page 5 of 5

34. Knecht B (2004) Architectural technology-designing for disassembly and
deconstruction-The building industry tackles the challenge of waste reduction.
Architectural Record 192: 181-190.

35.0h S, Kim K, Kim H (2018) Investment decision for coastal urban development
projects considering the impact of climate change: Case study of the great
garuda project in Indonesia. J Clean Prod 178: 507-514.

36. Leupen B (2002) The frame and the generic space, A new way of looking to
flexibility. Delft University of Technology.

37. Van Hooff T, Blocken B, Timmermans HJP, Hensen JLM (2016) Analysis of the
predicted effect of passive climate adaptation measures on energy demand for
cooling and heating in a residential building. Energy 94: 811-820.

38. Intergovernmental panel on climate change. (2014). Climate-resilient pathways:
Adaptation, mitigation, and sustainable development. In climate change 2014

39.

4

o

41

42.

- Impacts, adaptation and vulnerability: Part A: Global and sectoral aspects:
Working Group Il contribution to the IPCC Fifth Assessment Report, pp: 1101-
1131.

World’s population increasingly urban with more than half living in urban areas.
United Nations. Accessed on: 10 July 2014.

. World population prospects: The 2008 revision (2009) Partnership for maternal,

newborn & child health. UN department of economic and social affairs,
population division.

.Gan X, Zuo J, Wu P, Wang J, Chang R, et al. (2017) How affordable housing

becomes more sustainable? A stakeholder study. J Clean Prod 162: 427-437.

Towards zero-emission efficient and resilient buildings - Global status report
(2016) Global alliance for building and construction.

Environ Pollut Climate Change, an open access journal
ISSN: 2573-458X

Volume 2 « Issue 2 « 1000156


https://doi.org/10.1016/j.jclepro.2017.12.283
https://doi.org/10.1016/j.jclepro.2017.12.283
https://doi.org/10.1016/j.jclepro.2017.12.283
https://www.irbnet.de/daten/iconda/CIB12026.pdf
https://www.irbnet.de/daten/iconda/CIB12026.pdf
https://doi.org/10.1016/j.energy.2015.11.036
https://doi.org/10.1016/j.energy.2015.11.036
https://doi.org/10.1016/j.energy.2015.11.036
https://doi.org/10.1017/CBO9781107415379.025
https://doi.org/10.1017/CBO9781107415379.025
https://doi.org/10.1017/CBO9781107415379.025
https://doi.org/10.1017/CBO9781107415379.025
https://doi.org/10.1017/CBO9781107415379.025
http://www.un.org/en/development/desa/news/population/world-urbanization-prospects-2014.html
http://www.un.org/en/development/desa/news/population/world-urbanization-prospects-2014.html
http://www.who.int/pmnch/topics/2008_populationstats/en/
http://www.who.int/pmnch/topics/2008_populationstats/en/
http://www.who.int/pmnch/topics/2008_populationstats/en/
https://doi.org/10.1016/j.jclepro.2017.06.048
https://doi.org/10.1016/j.jclepro.2017.06.048
http://www.buildup.eu/en/practices/publications/towards-zero-emission-efficient-and-resilient-buildings-global-status-repor-0
http://www.buildup.eu/en/practices/publications/towards-zero-emission-efficient-and-resilient-buildings-global-status-repor-0

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Adaptation to Climate Change
	Adaptation to Climate Change in Urban Planning Context 
	Adaptable building to climate change impacts
	Adaptation for better mitigation

	Sustainability and Adaptability 
	Conclusion
	Figure 1
	Table 1
	Reference

