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 The urban heat island effect is a phenomenon in which urban areas experience higher air 

temperatures compared to the surrounding rural areas. This disparity is parƟcularly evident during 
night Ɵme. Several factors contribute to this phenomenon, including the uƟlizaƟon of dark materials 
that absorb heat in construcƟon, the absence of vegetaƟon, and the heat generated by human 
acƟviƟes. 

 Causes: 
 Reduced albedo materials: Albedo refers to the raƟo of reflected solar energy to incident solar 

energy. Materials with low albedo absorb a greater amount of solar energy, leading to higher heat 
retenƟon and elevated urban temperatures. 

 Impervious and surfaced areas: Surfaces like roads and parking lots, which are oŌen paved and 
impermeable, can absorb solar radiaƟon and convert it into heat. AddiƟonally, their 
impermeability prevents water absorpƟon by plants and natural bodies, hindering cooling 
mechanisms. 

 Scarcity of greenery: The presence of vegetaƟon aids in air cooling by absorbing carbon dioxide 
and emiƫng oxygen. LocaƟons with limited vegetaƟon are more suscepƟble to the urban heat 
island effect. 

 Human-driven acƟviƟes: Human acƟons encompassing power generaƟon, transportaƟon, 
industrial processes, and air condiƟoning contribute to the release of heat and greenhouse gases, 
further intensifying the urban heat island effect. 
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Consequences: 
 The urban heat island effect can lead to various adverse outcomes, which encompass: 

 Heightened energy usage and associated expenses for cooling structures and transportaƟon. 
 Elevated air polluƟon and heightened emissions of greenhouse gases stemming from the burning 

of fossil fuels. 
 Augmented health hazards like heat-related ailments such as heat stroke, heat exhausƟon, and 

cardiovascular condiƟons. 
 Diminished water quality due to escalated runoff and evaporaƟon paƩerns. Reduced diversity in 

species and curtailed ecosystem benefits as a result of habitat reducƟon and fragmentaƟon. 
 MiƟgaƟon Measures: 

 Enhancing urban design and planning: EffecƟve urban design and planning strategies can miƟgate 
the urban heat island effect by improving natural airflow, minimizing sun-exposed surface area, 
elevaƟng albedo, and integraƟng water elements. For instance, opƟng for porous materials in 
pavements, establishing open spaces and corridors for air circulaƟon, posiƟoning buildings to 
opƟmize shade and air movement, and construcƟng arƟficial lakes or ponds can contribute. 

 Expanding greenery: The incorporaƟon of vegetaƟon can effecƟvely counteract high air 
temperatures through shading and cooling generated by evapotranspiraƟon. Expanding 
parklands, planƟng trees along streets, and implemenƟng green roofs and walls that support 
plant growth are avenues that ciƟes can explore. Research indicates that the presence of 
vegetaƟon can lead to a temperature reducƟon of approximately 4°F in nearby areas. 

 UƟlizing cool roofs and pavements: Cool roofs and pavements integrate reflecƟve coaƟngs or 
materials that bounce back more sunlight and absorb less heat. These installaƟons can diminish 
roof and pavement surface temperatures by up to 50°F and lower the overall ambient air 
temperature by several degrees. 

 Curbing greenhouse gas emissions: Encouraging eco-friendly transportaƟon pracƟces and 
bolstering energy efficiency in residences and businesses are effecƟve strategies for reducing 
greenhouse gas emissions. These acƟons can contribute significantly to miƟgaƟng the urban heat 
island effect. 

 The urban heat island effect is a serious problem that can have a number of negaƟve consequences. 
However, there are a number of measures that can be taken to miƟgate the urban heat island effect. 
By taking these measures, we can help to make our ciƟes more livable and sustainable. 

Prelims Question: 
Q.1  Which of the following is/are correct in context of an urban heat island? 

1. It is significantly warmer than the adjoining rural areas. 
2. The rate of evaporaƟon is faster. 
3. Concrete structures are an important reason for formaƟon of urban heat island 
(a) 1 and 2 only 
(b) 1 and 3 only 
(c) 1, 2 and 3 only 
(d) 2 and 3 only 
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Solution: The correct option is C i, ii and iii only  
Urban Heat Island (UHI): 
 Causes- Unplanned urbanizaƟon of ciƟes ReducƟon in vegetaƟon due to accelerated deforestraƟon, 
 DeterioraƟon of water bodies and crop fields Changes in land use paƩern like encroachment of water 

bodies and wetlands 
 Rapid development of concrete structures which have low albedo value. 
 Consequences- Excessive changes to heat and rainfall paƩerns, increased threats of global warming 

and has harmful impacts on plant, animal and human life. 

Mains Question: 
Q.2  What do you understand by Urban Heat Island Effect? Highlight the factors that give rise to the 

phenomenon of Urban Heat Island.Suggest measures to deal with it with example.   
                 (250 words/10 Marks) 
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SPLASH BACK (AGNIBAAN) 
 

 
 
 
 

 The rocket is also designed for launch from more 
than 10 different launch ports. To ensure its 
compaƟbility with mulƟple launch ports, AgniKul has 
built a launch pedestal named 'Dhanush' that will 
support the rocket's mobility across all its 
configuraƟons. The Agnilet engine, which powers the 
enƟre operaƟon, is the world’s sole singlepiece 3D-
printed engine. 
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RAILWAYS TO CONSTRUCT CANOPY BRIDGES  
ACROSS TRACK IN ASSAM GIBBON HABITAT 
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 Eco-ducts or Eco-bridges: These are areas of wildlife habitat that aim to enhance wildlife connecƟvity 
that can be disrupted because of highways or logging. 
Usually these bridges are overlaid with planƟng from the 
area to give it a conƟguous look with the landscape. 

 Types of Eco-bridges: It includes canopy bridges (usually for 
monkeys, squirrels and other arboreal species); concrete 
underpasses or overpass tunnels or viaducts (usually for 
larger animals); and amphibian tunnels or culverts. 

 Significance: Eco-bridges play a very important role in 
maintaining connecƟons between animal and plant populaƟons that would otherwise be isolated 
and therefore at greatersk of local exƟncƟon. 
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About: 
 Gibbons, known as the smallest and fastest of all apes, inhabit tropical and subtropical forests in 

Southeast Asia. 
 They have high intelligence, disƟnct personaliƟes, and strong family bonds similar to other apes. 

 They represent one of the 20 gibbon species found worldwide. 

Population and Habitat: 
 The current populaƟon of hoolock gibbons is esƟmated to be around 12,000 individuals. 
 They are found in forested areas of Northeast India, Bangladesh, Myanmar and Southern China. 

Gibbon Species in India: 
 Two disƟnct hoolock gibbon species are found in India's northeastern region:  the eastern hoolock 

gibbon (Hoolock leuconedys) and the western hoolock gibbon (Hoolock hoolock). 
 A recent study by the Centre for Cellular and Molecular Biology (CCMB) in Hyderabad analyzed the 

geneƟcs of these gibbons. 
 The study revealed that there is actually only one species of gibbon in India, debunking the previous 

belief of separate eastern and western species based on coat color. 
 The geneƟc analysis showed that the populaƟons previously thought to be eastern and western 

hoolock gibbons diverged approximately 1.48 million years ago. 
 The study also esƟmated that gibbons diverged from a common ancestor around 8.38 million years 

ago. 

Threats: 
 All 20 gibbon species, including hoolock gibbons, are at a high risk of exƟncƟon due to conservaƟon 

challenges. 
 Gibbon populaƟons and their habitats have significantly declined over the past century, leaving small 

populaƟons restricted to tropical rainforests. 
 In India, the primary threat to hoolock gibbons is the loss of their natural habitat caused by 

deforestaƟon for infrastructure projects. 

Conservation Status: 
 InternaƟonal Union for ConservaƟon of Nature's Red List: 

 Western Hoolock Gibbon: Endangered 
 Eastern Hoolock Gibbon: Vulnerable. 

 Also, both the species are listed on Schedule 1 of the Indian (Wildlife) ProtecƟon Act 1972. 
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Question: 
Q.3 With reference to Hoolock Gibbon, consider the following statements: 

1. It is the only ape species found in India. 
2. It has two sub-species and both are listed as endangered in IUCN red list. 
3. This species is an example of arboreal adaptaƟon. 

Which of the statements given above are correct? 
(a) 1 and 2 only 
(b) 2 and 3 only 
(c) 1 and 3 only 
(d) 1, 2 and 3 

Solution: 
 The correct opƟon is C 1 and 3 only 

 
Q.4 Consider the following statements:  

1. Hoolock Gibbon is the only ape found in India.  
2. Hollongapar Gibbon Sanctuary is a protected area in Arunachal Pradesh.  
3. The Bhogdoi River flows through the Hollongapar Gibbon Sanctuary.  
Which of the statements given above are correct?  
(a) 1 and 2 only  
(b) 2 and 3 only  
(c) 1 and 3 only  
(d) 1, 2 and 3 

Answer: C 
Notes: 

ExplanaƟon – 
 Statements 1 and 3 are correct. Hoolock Gibbon is the only ape found in India. The Bhogdoi River 

flows through the Hollongapar Gibbon Sanctuary. Statement 2 is incorrect. Hollongapar Gibbon 
Sanctuary is a protected area in Assam. 


