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Rapid unplanned urbanization and infrastructure development in India pose risks to sustainability 

by creating pressures on urban land use. Urbanization has caused deterioration in natural green 

cover and an increase in temperatures in Indian cities due to the urban heat island (UHI) effect, 

leading to negative consequences on human health and an increase in energy usage for air-

conditioning. With India’s urban population set to double from 400 Mn in 2011 to 800 Mn by 

2050, it becomes critical to understand the role of urban green spaces (UGS) in helping mitigate 

the UHI effect. Studies on the thermal impacts of UGS in India are limited and have focused 

mostly on temperature decreases within UGS themselves. In this study, we use high-resolution 

Landsat and Google Earth data to quantify the cooling effects provided by UGS beyond their 

boundaries. We integrate remote sensing and spatial statistical analysis to develop a 

methodology to link land use and temperature patterns at the city level. Our methodology 

analyses the cooling effects of UGS at two levels - the ward level in a city, and at the level of 

individual UGS themselves. We demonstrate our method by analyzing data from the rapidly 

growing metropolitan city of Bengaluru, India. For the case of Bengaluru, we study 249 green 

spaces to show that the average UGS provides local cooling effects till points 334m beyond its 

boundary. Cooling effects of green spaces vary from 0.23 C to 8.59 C, with an average 

cooling effect of 2.4 C. We identify the characteristics of UGS and their surroundings that 

influence their cooling effects.  Our research also demonstrates that smaller green spaces have 

significant cooling effects. The findings of this study can inform urban land use policy, which is 

important in the context of India’s Smart Cities Mission that has been criticized for an 

inadequate focus on urban greening. This study also adds to the literature on India by quantifying 

the role of UGS in localized temperature reduction in urban areas. The research points to the 

need for conserving green spaces in cities for their environmental benefits, especially in the 

context of rapid urbanization in India.


