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Abstract

Dhaka is the capital and largest city of Bangladesh; it is the world’s seventh most densely populated city and is often regarded

as the world’s most densely populated built-up urban region. This city has experienced a significant increase in the urban heat

island (UHI) effect, and temperatures are currently several degrees higher than in the surrounding urban areas. The existing

UHI-based studies in the context of Dhaka city have still not addressed the statistical relationship between UHI and several

indicators (individually), such as water availability, air quality, and vegetation index. This study intends to investigate urban

heat patterns and their associated changes by developing UHI maps from 2013 to 2023. To generate the maps, we are evaluating

UHI using land surface temperature (LST) data extracted from USGS Landsat 8 OLI images. The first objective of this study

is to examine the temporal evolution of urban heat in Dhaka using the developed UHI map to identify trends, patterns, and

hotspots. The second objective is to explore the relationship between air quality, urban heat, water availability, and vegetation

index of Dhaka city. The findings of this study show that due to UHI, urban heat increased by nearly 6°C in Dhaka city.

This study also found that NO2 (Nitrogen Dioxide) and O3 (Ozone) have positive correlations with Dhaka’s UHI, whereas

NDVI (Normalized Difference Vegetation Index) and NDWI (Normalized Difference Water Index) have negative correlations.

The study will be insightful for sustainable urban planning and environmental management by better understanding the above-

mentioned complex relationship and help to develop an enhanced understanding of Dhaka’s urban heat dynamics and their

influence on water availability and air quality. Additionally, the outcomes will be helpful for policymakers to increase resilience

to minimize the adverse effect of UHI in quickly rising cities like Dhaka.
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Introduction

The Urban Heat Island (UHI) effect is becoming a big issue for Bangladesh's 

bustling capital city of Dhaka. Due to this phenomenon, it gets noticeably warmer in 

urban areas than in nearby rural areas. This 'urban heat island' effect is caused by 

several factors, including reduced ventilation and heat-trapping due to the proximity 

of tall buildings, heat generated directly from human activities, the heat-absorbing 

properties of concrete and other urban building materials, and the limited amount of 

vegetation. Continued urbanization and increasingly severe heatwaves caused by 

climate change will amplify this effect in the future. Dhaka's UHI has far-reaching 

and negative consequences. Temperature increases cause thermal discomfort, 

exacerbating many residents' already difficult living conditions [1] [2]. The existing 

UHI-based studies in the context of Dhaka city have still not addressed the statistical 

relationship between UHI and several indicators (individually), such as water 

availability, air quality, and vegetation index. Therefore, the current study focuses on 

filling the study gap. The study will be insightful for sustainable urban planning and 

environmental management by better understanding the above-mentioned complex 

relationship and help to develop an enhanced understanding of Dhaka's urban heat 

dynamics and their influence on water availability and air quality. Additionally, the 

outcomes will be helpful for policymakers to increase resilience to minimize the 

adverse effect of UHI in quickly rising cities like Dhaka.

Objectives

In this study, we aim: 

(1) To examine the temporal evolution of urban heat in Dhaka using the 

developed UHI map to identify trends, patterns, and hotspots.

(2) To explore the relationship between air quality, urban heat, water 

availability, and vegetation index of Dhaka city.
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Results 

This research indicates that Urban 

Heat Island (UHI) has a strong 

positive correlation with some air 

quality indexes such as Ozone (O3) 

and Nitrogen Dioxide (NO2) for 

Dhaka city. On the other hand, 

Urban Heat Island (UHI) has a 

negative correlation with the 

Normalized Difference Vegetation 

Index (NDVI) and Normalized 

Difference Water Index (NDWI) for 

Dhaka city. 

Figure 4: Correlation Matrix  

Figure 3: Urban Heat Islan (UHI) distribution pattern of Dhaka city from 2013 to 2023 

Conclusion 
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Figure 1: Schematic representation of the study workflow
Figure 2: Urban Heat Island (UHI) intensity of Dhaka City from 2013 to 2023

The data presented in Figure 2 clearly shows that the Urban Heat Island (UHI) value has 

experienced a significant increase over the last ten years. The UHI phenomenon is a condition 

when urban areas experience higher temperatures than their surrounding rural areas due to 

human activities such as transportation, industrialization, and construction. Figure 3, on the 

other hand, presents an insight into the stack profile distribution during this period. Although 

there have been fluctuations in the stack profile, the graph shows a significant rise in the UHI 

profile since 2016. The temperature rise in UHI in Dhaka city is nearly 6°C, which is a cause 

for concern. The increase in temperature can adversely affect the environment, public health, 

and urban infrastructure.

This study aims to understand the Urban Heat Island (UHI) phenomenon and its relationship with water availability and air 

quality. UHI is the increase in temperature in urban areas compared to surrounding rural areas due to human activities and heat-

absorbing materials. Further research is needed to provide concrete evidence of UHI's impacts, considering factors like land-

use patterns, urban design, and green spaces. It's essential to assess the impact of UHI on human health, biodiversity, and 

energy consumption. This study highlights the critical need to understand the implications of UHI on urban areas and develop 

effective strategies to mitigate its effects. Doing so can ensure a more sustainable and livable future for urban residents.
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