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ABSTRACT 

Urban heat island (UHI) effect is a kind of heat accumulation phenomenon within urban area due to urban 

construction and human activities  It has long been recognised that cities exhibit their own microclimate and 

are typically warmer than the surrounding rural areas. This meso-scale impact is known as the urban heat  

island (UHI) impact. The ascent in worldwide temperature and quick pace of urbanization is fuelling the need to 

comprehend urban areas and its atmosphere suggestion. Measuring urban heat island (UHI) has significant 

contribution in understanding this interrelationship. All urban areas of the world have seen quick urbanization, 

which causes transformation of regular land surfaces having dominatingly vegetation and pervious territories 

into developed and impenetrable zone. Indiscriminate and quick infrastructural advancement with no extensive 

arrangement is prompting urban spread that bargains urban green framework over the city, And cause Urban 

warmth island impact over the city. 

Keywords— Urban heat island effect, Land surface temperature, Indian cities 

 

1. INTRODUCTION  

In the course of the most recent five decades, the quick development of urban territory and transformation of 

regular scene into anthropogenic structure results in change of nearby climate and lifted land surface 

temperature contrasted with the encompassing open regions. The temperature changeability speaks to human-

urban and provincial complexity, which is because of deforestation and transformation characteristic land 

surface into impenetrable land because of the urbanization. Un-composed and non-controlled urbanization 

rehearses are everything viewed as having negative results hardship in green spaces, loss of water bodies and 

normal debasement. Urban warmth island UHI) was delineated by Luke Howard on the start of 1833 (Howard, 

1833), depicted as the urbanized regions which are having higher temperature than the near to rural zones and as 

far back as this theme has gotten an extensive proportion of interest. UHI is a recognizable impacts, which is an 

embodiment of ecological corruption (Ramachandra and Aithal, 2013; Streuker, 2002; Van Hove et al., 2015) 

and prompts antagonistic effect on the human wellbeing, it is required to intensify in the up and coming years 

(Rotem et al., 2015).The variety in land utilize/arrive cover (LULC) and populace expanding additionally 

caused a significant change in the spatiotemporal examples of the UHI because of the loss of water bodies and 

vegetated territories (Zhang et al, 2013, Ramachandra et al., 2015 ). In correlation with the encompassing 

terrains, the thick developed territories displays higher land surface temperature (LST) (Mallick, 2014), results 

in urban warming; universally urban areas are hotter contrasted with encompassing rustic zones (Oke 1973), the 

day temperature variety among country and urban locales changes from 3 °C to 5 °C though the evening 

distinction is perceptible as high 12 °C fundamentally because of moderate arrival of warmth from the urban 

surfaces. 
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2. LITERATURE REVIEW 

2.1 URBAN HEAT ISLAND 

An urban heat island, or UHI, is a metropolitan area that's a lot warmer than the rural areas surrounding it. Heat 

is created by energy from all the people, cars, buses, and trains in big cities like New York, Paris, and London. 

Urban heat islands are created in areas like these: places that have lots of activity and lots of people.  

There are many reasons for UHIs. When houses, shops, and industrial buildings are constructed close together, 

it can create a UHI. Building materials are usually very good at insulating, or holding in heat. This insulation 

makes the areas around buildings warmer. 

 

2.2 HOW TO REDUCE URBAN HEAL ISLAND 

1. Increase shade around your home Planting trees and other vegetation brings down surface and air 

temperatures by giving shade and cooling through evapotranspiration .Install green roofs. 

2. Install Cool rooftops help to reflect daylight and warmth far from your home, lessening rooftop 

temperatures. Use energy-efficient appliances and equipment. 

3. Urban relief - planting trees in cities. 

4. Awareness and implementation of heat reduction policies and regulations. 

5. Install green rooftops.  

6. Use energy-efficient appliances and equipment. 

  

3.    ANALYSIS OF UHI EFFECT ON INDIAN CITIES 

 Rapid pace of urbanisation in developing countries is leading to modification of land cover, urban fabric and 

urban geometry. It is also increasing the rate of urban heat absorption (Chen, Chiu, Su, Wu, & Cheng, 2017) 

which in turn is affecting climate of the city (Eliasson, 2000). With changes in the urban frame and capacity, 

urban areas are adjusting the overlying atmosphere (Mills, 2007). Studies demonstrate that urban regions 

assume a huge job in tending environmental change (Kalnay and Cai, 2003). UHI is characterized as close 

surface air temperature distinction among urban and it's encompassing country regions (Oke, 1982). It very well 

may be ordered into three sorts: I) covering layer heat island (CLHI) ii) limit layer heat island (BLHI) and iii) 

surface heat island (SHI) (Voogt and Oke, 2003). CLHI manages the air temperature between ground surface 

and rooftop stature of structures. Dominant part of research work examines UHI think about utilizing the warm 

contrast between urban-country class, vegetation-manufactured thickness and pervious-impenetrable portion 

classes of land cover (Stewart, 2007, 2011). Urban intercessions for alleviating UHI require natural land cover 

contemplate, which thinks about real parts of physical, geometrical and anthropogenic components at the nearby 

scale. In light of these parameters, Stewart and Oke (2012) built up a land cover order framework called as 

Local Climate Zone (LCZ). 

 

Guwahati; Guwahati is the biggest city in the territory of Assam, India. The urban region is around 262 km2and 

has a populace of around 12 lakh (Census of India, 2011). The general air of the city and moreover the entire 

locale is of warm damp sort. Being the portal to the entire northeastern region of the country, the city has 

encountered quick urbanizational changes in the earlier decade. There has been extensive increment in the 

thickness of the populace before and is anticipated to grow up to 21.74 lakh by 2025. The greater part of these 
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developments is spontaneous. Supplanting of common vegetated zones with dry impenetrable surfaces, 

utilization of building materials having high warmth limit and low surface reflectivity and expanded 

anthropogenic warmth emanation into the urban air are probably going to change the warm routine of this city. 

The outcomes demonstrate presence of UHII above 2◦C for daytime and additionally evening. The most 

elevated extent of daytime Urban Heat Island Intensity (UHII) for the whole time of study was observed to be 

2.12◦C while most elevated evening time UHII was 2.29◦C. This examination evaluates the Urban Heat Island 

impact, for Guwahati city by methods for estimating Urban Heat Island Intensity of the Urban Canopy Layer 

(UCL). The results exhibited the nearness generally spring Urban Heat Island Intensity above 2◦C even in little 

city like Guwahati. With incremental lessening in green cover related with urbanization. 

 

NOIDA; New Okhla Industrial Development Authority (NOIDA) is situated at 28°.57'N 77°.32'E, lies in 

Gautam Buddha Nagar District of state Uttar Pradesh, India. It is bound on the west and south-west by the 

Yamuna River, on the north and north-west by the city of Delhi, Noida is spread over a zone of 203 Km2, and 

has a masses of around 0.64 million. Noida has hot and sticky atmosphere for the greater part of the year. The 

environment stays sweltering amidst summers, i.e. from March to June, and temperature ranges from most 

noteworthy of 48 °C to slightest of 28 °C. Tempest season wins in the midst of mid-June to mid-September with 

a typical precipitation of 93.2 cm. In view of a quick industrialization and urbanization and system enhancement 

in Delhi and Noida, makes regular disparity in view of abuse and maltreatment of biological resources which 

have opposing effect as UHI. It was seen that amid 2000, the temperature extended between 32.46 ºC to 47.83 

ºC having a mean LST of 40.14 ºC. The general mean temperature demonstrated an expanding pattern amid 

May 2013 with a mean LST of 40.95 ºC and the temperature going between 33.89 ºC and 48.01 ºC. As Noida 

getting to be one of the quickest creating urban communities in Delhi/NCR, urbanization is additionally 

expanding quickly in which the characteristic land surface are getting supplanted by roadways, structures and 

different developments which is adding to ascend in temperature along these lines expanding the urban warmth 

island impact in various ways. 

  

Nagpur; Nagpur is the third greatest city in Maharashtra, an Indian State, it has a masses of over 2.4 million and 

gross people thickness of 11,000 individuals/sq km. In perspective of the present rate of people advancement, it 

is foreseen that in 2041 the masses will be 2.5 events the quantity of occupants in 2011. 45% of the city's 

domain cover is used for private land cover, 41% for institutional use, 6% for business and undertakings use and 

whatever remains of the 8% for nurseries (CRISIL Risk and Infrastructure Solutions Limited, 2015). The city's 

normal temperature was discovered extending somewhere in the range of 21 and 25 °C amid the example time 

frame. LCZ 3 was observed to be 0.6– 1.5 °C higher than the city's normal temperature while the LCZ 6 stays 

0.5– 3 °C cooler. On first February, greatest IUHI was watched. LCZ 3 and 65 demonstrates higher normal 

temperature than that of the city. 

  

Chandigarh; Chandigarh is situated close to the lower regions of the Sivalik scope of the Himalayas in 

northwest India and spreads a region of around 114 km². Chandigarh is one of the biggest urban communities in 

Northern India that fills in as the capital of two conditions of Punjab and Haryana. Populace of Chandigarh is 

1,054,686 occupants with a thickness of around 9258 people for each square kilometer (Census of India, 2011). 

Its populace development rate throughout the decade 2001-2011 has been 17.1%. Chandigarh has a moist 
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subtropical atmosphere described by mellow winters, extremely sweltering summers, untrustworthy 

precipitation and extraordinary variety in temperature (−1 °C to 45 °C). Temperatures overall remain between 

30 °C to 40 °C. Winters (November-end to February-end) are by and large delicate and these can a portion of 

the time get nippy. Normal greatest temperature in winter season is by and large around 14 °C and irrefutably 

the base temperature is - 1 °C with a normal least temperature in a period of around 4 °C. The temperature in 

summer (from Mid-April to June-end) may ascend to a greatest of 44 °C. The normal yearly precipitation is 

111.4 cm and there is substantially less precipitation amid winter than amid summer.The best UHI drive 

changes from 7.64 K to 9.5 K in the midst of summer season, 6.68 K to 12.36 K in the midst of tempest season 

and 6.44 K to 8.66 K in the midst of winter season. Generally speaking most extreme UHI force has been 

recorded as 12.46 K amid rainstorm period of 2012. By and large normal SUHI power of the investigation 

region for all periods of multi year time frame is 5.2 K. 

4.   CONCLUSION 

All the Indian city is develop in unplanned manner, so there is lack of green space in all cities. It is observe that 

if green space or open space are available in surrounding area, it can reduce the effect of urban heat island. For 

maintain the temperature of area, aware people to plant trees. Urban communities regularly contain less 

vegetation and waterways than provincial regions. The temperature considers sees that dirt gets warmed rapidly 

within the sight of sun based radiation and it additionally chill off immediately when sunlight based radiation is 

absent. The temperature of soil is considerably higher than the temperature of street surface/solid surface amid 

pinnacle daylight long periods of summer season. The higher temperature of soil when contrasted with different 

materials is watched. The rate of cooling of soil is greatest when contrasted with different materials. The 

investigation additionally shows that vegetation stays cooler for the duration of the day when contrasted and 

different materials and the aggregate change in temperature of vegetation over a time of 24 hours is essentially 

lower than the relating change in temperature of other surface materials.  
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