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@ \TRODUCTION @I MATERIEL

- Climate change, primarily caused by ~grow and cities expand, the demand for The bibliometric approach employed in this study relies on a robust data collection process leveraging the Scopus multidisciplinary bibliographic database.
] greenhouse gas emissions, Is a CO”_SUUCUOH l_naterlals ano_l e PHASE/ PAR‘H D t C ” t _ A variety of terms, including ""'urban materials ,"" **urban climate;climate change , global warming ; climate crises ** (impact ; influence ; affect ; contribute;
significant  global  challenge. ~ Urban  projected to rise, exacerbating the climate .Dala Laollection. exeberate ) were included in the search approach. To provide comprehensive yet targeted search results, keywords are carefully selected. Using the Boolean

materials, such as cement, steel, and glass, crisis. Addressing the environmental impacts operator OR—AND
are major contributors to these emissions. of urban materials is crucial for mitigating
Their production iIs energy-intensive, climate change and paving the way for a
releasing carbon dioxide and other more sustainable future. This article
greenhouse gases. The use of dark, low- explores the intricate relationship between
albedo materials in urban areas exacerbates urban materials and climate change,
the urban heat island effect, increasing exploring pathways through which these
energy demand for cooling and further materials contribute to greenhouse gas

By limiting the timeframe to the past eleven years, the study aimed to capture the most up-to-date and influential research findings, reflecting the latest
PH AS E / PAR'” ‘Data flltratl on- > developments and emerging trends in the field. This approach ensured that the analysis was informed by the most recent insights and advancements related to
* : the role of urban materials in the climate change crisis.
The initial search results, comprising 574 publications, provided a robust foundation for the subsequent data filtration and analysis stages. This comprehensive
set of literature allowed for a thorough exploration of the research landscape, enabling the identification of key themes, patterns, and potential mitigation
strategies involving urban materials and their impact on climate change. After filtration 490 documents found

emissions. As urban populations emissions and the urban heat island effect PH AS E / PAR'” . d ata an aIySi g The VosViewer application (Dissanayake and Weerasinghe, 2021)(van Eck, 2010) was used to analyze the bibliometric data obtained using a CSV file
' ' containing the data downloaded into the main unit of the application Research clusters were identified and links between research networks were
Data Sources and Methodology: quantified, visualized, and shown utilizing a CSV file using the VOSviewer

This article employs a bibliometric analysis following a three-step methodology, illustrated in
Figure 1

02 RESULTATS AND DISCUSSION
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04 CONCLUSION

For a comprehensive conclusion, we could consult the top 10 most-cited articles
addressing the question: What role do urban materials play in contributing to climate
change, and what are some potential alternatives or mitigation strategies that could reduce
the environmental impact of these materials?

Urban materials, such as pavement and buildings, play a significant role iIn
contributing to climate change through the releasing of greenhouse gases and urban heat
Island effect. due to their production processes, transportation, use, and disposal. The
extraction, manufacturing, and transportation ; This effect occurs when urban areas
experience higher temperatures compared to surrounding rural areas due to the absorption 4-Influential Authors: Who are the most productive authors and co-author
and retention of heat by materials like asphalt and concrete . networks driving research in this field, contributing significantly to the

To mitigate the environmental impact of urban materials and reduce the urban heat advancement of knowledge?
islano_l effect, several_ gtrategieg can be implemented, innovative materials and sustainable -Based on the information provided in the —
practices offer promising solutions : _ table and The graph, it appears that Chinese
*Cool Roofs: Cool roofs are designed to reflect more sunlight and absorb less heat universities have produced a significant
compared to traditional dark-colored roofs. This can help reduce the heat absorbed by number of authors among those listed. 2 Vi -
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Figure DOCUMENT PER YEAR BY SOURCES Figure DOCUMENT BY TYPE

he analysis of the chosen publications reveals a clear dominance of research

One of the most useful methods to show how science subjects and
patterns have changed over the past few decades Is keyword co-
occurrence analysis

Over 5 cluster networks are shown in Figure

lmpacts of Climate Change on Urban Environments and Public
Health:carbon dioxide; air pollutant ;air temperature
;atmospheric radiation ; deterioration ;disasters health risks;
outdoor thermal comfort ;public health; quality of life; surface
temperatures ;urban heat islands

Material Dynamics in _Urban Infrastructure:albedo ;asphalt
;envelopes ;building materials ;cement ;concretes ;emissivity ;
Infrared radiation ;land surface temperature ;land cover ; mean

Source publishe h-index quartile
Q1
Q1
Q1

Q1

Elsevier

(MDPI)

journal of cleaner production

Sustainability Switzerland

journal of industrial ecology Wiley-Blackwell

resources, conservation and Elsevier

recycling

Elsevier Q1
Q1
Q1
Q1

Q1

remote sensing of environment

science of the total environment Elsevier

urban climate Elsevier

building and environment Elsevier

environmental research letters IOP Publishing Ltd.

bé' lldings t"?‘”d I(F)ewe;urbacrll temperatbl.llres. - E " ‘ 9 ol g:hu_rthermo_re, _tguthors taf;:lllatedl t.W'tIh o - radiant temperature ;pavements ; radiation effects ;roads and
VapOrc’i Ivet'l' 00Ts tan permes € tpaVeTetrr‘] S ! ; vaporz IVE ror? St art‘) p(?[_rmea g - Ir?er?einl:jr;y?:llulee: \Slvere]::‘h ci)s aa\r/r?etrﬁ f(‘)}’fe%’ T T—r—— streets roofs ; storage (materials) ;strength of materials ; thermal
pavements Hllze Watet sVaporaton to ool the SUrtace, Teaeing hedt absorption an ot - 1R 5-Temporal Evolution: How has the publication output on the theme of characteristics ;vegetation cover ;visible and near infrared walls
contributing to lower temperatures in urban areas . T O . : - i i tructural partiti
Street Trees: Planting t i1 urb e shade. red face t ¢ oroductivity and impact. For example: urban materials and climate change evolved over time, and what is the (structural partitions) :
reet Trees. Flanting trees in Urban areas can provide shade, reduce surface temperatures, — current level of research activity and relevance within the broader literature? -strategies for Sustainable Urban Development and Climate

and enhance evapotranspiration, thereby cooling the surrounding environment . Aelnig, T e Sefing el
University with 27 H index has the highest

*Reduction of Urban Material Thermal Admittance: Changing paving materials to reduce e e .. Ao
th | admitt hel L urb ticularly at niaht wh 5 : number of documents at around 10, : :

ermal admittance can help cool urban areas, particularly at night when urban expansion significantly more than others on the list. -kubilay, aytac. su, meirong have
warming Is most pronounced .
Urban Greening: Increasing green spaces, such as parks and green roofs, can help absorb
heat, provide shade, and enhance evapotranspiration, thereby reducing the urban heat
Island effect .

lllllll

Mitigation: sustainable development; climate change mitigation
,climate change adaptation; conservation of natural resources
;cooling systems ;evaporative cooling systems ; heat mitigation
;material efficiency ;smart city

«assessment _methods: remote sensing analytic;, atmospheric
modelling ;aviris-ng calibration; computational fluid dynamics
(cfd) ;computer simulation efficiency ;measurement ;empirical

eramaswami, anu. tong, kangkang. yang, the lowest numbers at 6
zhifeng. zhang, yan have around 9 documents ~ documents each.

each. placina them second hiahest * Chinese universities are indeed
At : J ' productive in terms of research

-Reflective Materials: Using reflective materials for pavements and buildings can reduce  [*liu, gengyuan . carmeliet, jan. shi, lei have output = and scholarly studies ;envi-met ;estimation; method experimental ;study field
heat absorption and lower surface temperatures in urban areas . around 7-8 documents each, forming the contributions measurements ;geographic information system (gis) ;quantitative
-Circular Economy Practices: Implementing circular economy principles such as recycling, mid-range group. analysis questionnaire satellite imagery ; scenarios analysis

surveys

reusing, and remanufacturing materials can reduce the need for virgin resources and / : - - - :
*Epistemological positioning: bioclimatology; biodiversity bio

minimize waste generation.

6-Geographic Distribution: Which countries demonstrate the highest research
engagement and concern regarding urban materials and their impact on urban

*Use of Sustainable Building Materials: Incorporating sustainable building materials such - Documents per counteries A . NN energy; city planning ;climate and environment
_ _ climate? . Which articles have garnered the highest number of citations within the Scopus database, REFERENCES:
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