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The increasing population has raised the demand of large-scale urbanisation. This has 

given rise to a phenomenon known as Urban Heat Island (UHI), which refers to higher 

surface or air temperatures in the city centres as compared to the surrounding 

countryside. UHI is characterised by the local climatic conditions, urban fabric, materials 

and surfaces. Architects (2014) reported that for every 0.6 °C increase in summertime 

temperature, peak hour electricity demand rises 1.5 to 2% for Delhi. Mortality for 

populations in the European Union has been estimated to increase by 1 to 4% for each 

degree increase of temperature above a (locally specific) cut-off point (WHO 2011). But 

amidst the scorching streets and sweltering buildings, nature offers a wealth of ingenious 

solutions we can mimic to cool our cities down. Bioinspiration, also known as biomimicry, 

is a creative problem-solving approach that draws inspiration from nature to design and 

innovate in various fields. It provides not only functional but also aesthetic solutions.

Some of the bio-inspired processes include implementing high-reflectance materials, akin 

to the Saharan ant skin, mimicking the colour and reflectance differences found in zebra 

skin for differential heating, and incorporating vegetation and water features, inspired by 

evapo-transpiration in human skins.

These biomimetic principles find applications in various building elements. Kinetic facades 

dynamically protect from the sun. Use of high reflectance materials reduces the albedo. 

Incorporation of high and low reflectance materials of different colours induces convection 

currents through differential heating. Interspersed green walls and water features and 

porous, water retaining materials provide localized evaporative cooling. 

This research explores the application of biomimetic principles, such as bio-

inspired materials and green infrastructure, to create sustainable urban spaces that 

reduce UHI effects. The study examines the potential of biomimicry in promoting 

thermal comfort, energy efficiency, and overall resilience in urban landscapes.

Table: 1 The major principles of Biomimicry,

Source: (Abd El-Rahman et al. 2020)

Figure 1. Methodology

The paper will examine the impact of building design on the impact of urban heat 

islands (UHI) and explore biomimicry as a mitigation strategy. To conduct extensive 

literature searches using academic databases such as ScienceDirect, Scopus, and Web 

of Science. Search terms include "building design," "urban heat island," "biomimicry," 

"passive cooling," and "urban sustainability."

The cost-effectiveness of biomimicry in different climates and building types should be 

researched. Biomimicry solutions may incur initial cost challenges compared to conventional 

materials. However, long-term savings in reduced energy use for cooling can be figured out 

through life cycle analysis. Insights into the practical applications of biomimicry in the built 

environment should be included in policy making.

Large-scale urbanization has led to an increase in LST, contributing to the formation of 

UHI. It is characterized by the local climatic conditions, built-forms, materials and surfaces. 

Various mitigation strategies have been adopted across the world, biomimicry being one of 

the emerging solutions. However, it has not yet been applied in the Indian context. This 

study presents a set of strategies that can be applied at various levels of planning and 

designing the future cities

Figure 2: Summary of strategies proposed for NCR

The positive impact of green 

roofs and facades in reducing 

building heat absorption and 

ambient temperatures is 

significant. Reflective 

materials inspired by nature 

could demonstrate 

effectiveness in deflecting 

solar radiation. Natural 

ventilation strategies could 

show promise in reducing 

reliance on air conditioning. A 

positive correlation between 

traditional building materials 

(concrete, asphalt) and UHI 

intensity is observed by many 

researchers. Dense urban 

layouts with limited vegetation 

further amplify the effect 

(Giridharan et al., 2007
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