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cities, urban planning, strategies The phenomenon of the Urban Heat Island (UHI) exerts significant influences on urban

climate and the environment, particularly during summer periods, causing elevated
temperatures in urban areas compared to their surroundings. This phenomenon can
lead to public health concerns, increased energy consumption, and air pollution. This

research investigates strategies to mitigate these effects using a bibliometric approach.

Materials and Methods:
For data analysis, VOSviewer software, an advanced analytical tool in the field of

bibliometrics, was employed. Data were extracted from scientific articles published
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23 Mar 2024 between 2000 and 2024, and subsequent analysis identified distinct clusters related to
urban heat island mitigation strategies.
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4 Jun 2024 Results and Discussion:
Findings indicate that a variety of strategies exist to reduce the Urban Heat Island
effect. These encompass the utilization of vegetation cover, reflective materials,
Accepted: and innovative technologies such as green roofs and cool pavements. Furthermore,
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optimizing urban design and implementing policies related to stormwater management

are also considered effective approaches for mitigating this phenomenon. The results of
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the bibliometric analyses reveal that extensive research is underway within four main clusters: green
infrastructure, reflective materials, climate modeling, and urban policy. These investigations not only
emphasize the improvement of air quality and reduction of energy consumption, but also address
mitigating the negative impacts of UHI on urban health and well-being. Successful implementation
of these strategies necessitates coordination among policymakers, experts, and citizens to contribute
to the enhancement of the urban environment. This research is particularly relevant for countries

facing severe Urban Heat Island challenges, as it can offer effective mitigation strategies.

Conclusion

The bibliometric analysis revealed that urban heat island mitigation strategies are concentrated
around four main thematic clusters: green infrastructure, reflective materials, spatial-climatic
modeling, and urban policy. Among these, vegetation coverage, cool roofs, reflective pavements,
and climate-responsive urban planning emerged as the most prominent approaches. The findings
also highlight the growing research interest in emerging technologies and integrated strategies.
Coordinated efforts between researchers, policymakers, and urban planners are essential for the
effective implementation of these solutions, especially in regions experiencing intense urban heat

effects.
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Table 1. Four thematic clusters resulting from co-occurrence analysis of keywords

Lao3lals aag> ol
Clust
Keywords Nl::rsnzr

air pollution, climate change, climate change adaptation, cool pavements, cool roofs, green

infrastructure, green roofs, heat island, heat mitigation, land cover, land surface temperature, land \ adgs
use, microclimate, remote sensing, surface temperature, surface urban heat island, thermal comfort,
urban cooling, urban heat island, heat island effect, urban heat island mitigation, urban Cluster 1

meteorology, urban morphology, urban resilience, weather research and forecasting model

albedo, anthropogenic heat, building energy consumption, cool materials, cool pavement, cool roof,

energy consumption, energy efficiency, Envi-met, green roof, heat wave, human thermal comfort, Y abe>
mitigation strategies, mitigation strategy, outdoor thermal comfort, passive cooling, solar
reflectance, tropical climate, mitigation, canopy model, urban heat island, urban microclimate, Cluster 2

urban vegetation, UTCI, vegetation, WRF

Air temperature, geographically weighted regression, GIS, heat waves, land surface temperature,

land use/land cover, Landsat, local climate zone, local climate zones, LST, Modis, NDVI, surface ¥ ade
urban heat island, thermal remote sensing, urban climate, urban form, urban heat island intensity,
. .. . Cluster 3
urban thermal environment, urbanization, urban warming
climate adaptation, heat mitigation strategies, heat stress, mitigation, overheating, simulation, urban ¥ adys
heat islands, urban overheating, urban planning, vulnerability
Cluster 4
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(Table 2. Evaluation of countries’ scientific performance: Key indicators (Documents, Citations, Link Strength

[EX PRI AN T slewl JgunS

Total Link Strength  Citations Documents Country
£ AVY- VEY United States
Y AYAY YA China
Y- YAAQ YA Italy
VA YASQ \K4 Canada
Y YAEY f- Australia
A YY\Y fv United Kingdom
\# \EEA ' Hong Kong
I \OOF VY Greece
Vf \Adig Yf Singapore
VY Yiva vY Japan
VO V-YP oy India
'8 AAA Yy Germany
N ASY A Spain
3 vey VY Malaysia
N ovs N France
£ fYY q Netherlands
v Yoy q Switzerland
\s YVYY ). Iran
f Yvy A South Korea
s TV V¥ Egypt
Y Ys. v Taiwan
4 Yoo i Saudi Arabia
f VAS 0 Bangladesh
IN \V-. AR Chile
Y \of o Philippines
Y AY o Austria
Y A- N Mexico
Y Vo 0 Poland
\ #f e Turkey
Y OA \i Indonesia
Y FA N Brazil
Y fY o Portugal
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Table 3. Active authors in the field of urban heat island mitigation: Ranking by documents, citations, and

link strength
EXGWRURWF IO Slsbeesl sl ERCOWPY
Total Link Strength Citations  Documents Author
YA VY v Bou-Zeid, Elie
al VYAY a Wang, Zhi-Hua
£0 1Y q Akbari, Hashem
A YAYY 4 Santamouris, m.
f4 Af4 A Berardi, Umberto
N AYY £ Haghighat, Fariborz
\Y AYA 7 Mirzaei, Parham a.
oy £a0 Y Wang, Yupeng
AR #Y¥ \Y Pisello, Anna Laura
Ve FYY o Wong, Nyuk Hien
'O OV 0 Taleghani, Mohammad
Y'Y OV o Yang, Jiachuan
A Y Y Cotana, Franco
\f FFY 0 Martilli, Alberto
o YOf o Ren, Chao
VY Yo N Sailor, David J.
Yy Y40 4 Jandaghian, Zahra
q V&5 0 Battista, Gabriele
I A A Noro, Marco
\ ff e Palme, Massimo
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Table 4. Highly cited articles in the field of innovative solutions for urban heat island mitigation

Slalizw! olaws

alio r:l.a JLM: 08 ¢ r:l;
Number of Citations Article Title Year Author(s)
YED A study .on tk'le cooling effects of greening in a high- Yoyy Ng et al
density city: An experience from Hong Kong
Vi The urba.n heat island effect, its 'causes, and mitigation, Yoy Mohajerani et al
concerning the thermal properties of asphalt concrete
A¥ Using coo-l pavements as a mitigation strategy to fight Yoy Santamouris
urban heat island—A review of the actual developments
Synergistic Interactions between Urban Heat Islands and
FrY Heat Waves: The Impact in Cities Is Larger than the Sum Y-V Li & Bou-Zeid
of Its Parts
AR Approaches to study Urban Heat Island — Abilities and Yoy Mirzaei &
limitations Haghighat
S otlo Syl Glidiad 0j9o 50 Sl yy e B gux
Table 5. Highly cited journals in the field of urban heat island research
loliw! olows Slewl slaws e ol
Number of Number of
o Journal Name
Citations Documents
viay 24 Sustainable cities and society
YYYY vy building and environment
Yeyy 4 science of the total environment
VAT v renewable and sustainable energy reviews
\laYe \AS energy and buildings
VOV A journal of applied meteorology and climatology
VANY \a urban climate
Ve AY ) Environmental Research Letters
£y v solar energy
fAQ Yo sustainability (Switzerland)
fe0 v landscape and urban planning
YVE VY remote sensing
Y o Urban Forestry and Urban Greening
\Fe 4 Theoretical and applied climatology
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