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What global challenge does your project address or relate to? 

This project addresses the Climate change and natural disasters. 

 

Urban heat island effect can be identified as increasing average temperature in urban areas than 

suburban areas. This phenomenon has increased with the urbanization and can be varied 

according to the land use (Peng-fei and Xuexia Zhang, 2008). City areas consists of factories, tall 

buildings, roads and etc. As well as these structures consist of hard surfaces with different colors, 

which they can absorb more heat. Generally light color reflects more and contrary, dark colors 

absorbs more. This effect happens both in day and night. During night absorbed heat by hard and 

dark surfaces are released, also results high temperature. Further excessive emissions are high in 

urban areas and that could lead to increase of atmospheric temperature. This phenomenon 

happen globally in urban areas, for example New York City could identified. During summer 

seasons it could be increased as much as 4c0 temperature (www.nasa.gov, 2010). This kind of 

phenomenon can happen other parts of the world, especially in tropical countries, since their 

average temperatures are high.  

Image no 1: Urban Heat Island effect 

Source: Source: http://coolparramatta.com.au/about_us 

https://iaygfamily.org/giscompetition
http://www.nasa.gov/
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How does this map help us better understand this challenge within a local or 

regional context? 

This map shows(see map no 1) the calculated Land Surface Temperature(LST) and Normalized 

Difference Built Up Index(NDBI) of the Gampaha district, the second highest populated district 

in Sri Lanka by using Landsat 8 images and Arc GIS 10.1 software.16 points were marked where 

the high LST values were obtained. LST values and NDBI values of those points were extracted 

from extracted by multi values to points in Extraction tool in Arc GIS 10.1 software. According to 

the results, LST values obtained from those identified locations varied from 36.2880C  to 

33.2040C.Normally NDBI values varies from -1 to +1, in here, the highest NDBI was reported from 

0.113(location number 1) (See table 1).That also represents a LST value of 35.269C0. Most of those 

locations have indicated high NDBI values, some locations have represented minus NDBI values. 

However their, land surface temperature is very high. Considering the real land use pattern of 

those exceptional locations, most of them are barren land with bare soil. Other positive NDBI 

values were obtained from industrial site surfaces.  

Map no 1: Urban heat Island effect in Gampaha District 

Source: Created by author, 2020 
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Table no 1: LST values and NDBI values 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Obtained from LST and NDVI calculations by author, 2020 

 

According to above results, it is clear that, according to land use in areas, land surface temperature 

values have been changed. So this effect could be identified as micro effect to Gampaha district 

but could be increased with the urbanization. And also which acts as a catalyzer for urban heat 

island effect and global warming. In urban heat island effect these warmed surfaces and emit their 

warm during the day and night. Then the additional heat that is created from them are added with 

the atmospheric temperature. Automatically the atmospheric temperature could be increased. 

Thereby, this increase of LST in the area could be caused to catalyze the atmospheric temperature 

and finally results heat island effect. When Global warming and urban heat island effect struck 

together, effect would be much greater than the when it effects individually. Here, we can create 

a correlation between NDBI and LST values. Most of the instances, where the LST is high the 

NDBI also high. Further, if we can create these maps for entire country, it is possible to identify 

the district which it happens as well as could be identified the most impacted locations. And also 

it could be used to find the natural structures which can lead to these types of problems. For 

example, rock surfaces can have some effect to increase temperature. So as in this way, this map 

application could be easily used to address the urban heat island effect, indifferent levels.  

 

Location LST values(0C) NDBI values 

1 35.269 0.113 

2 34.500 -0.028 

3 35.727 0.020 

4 34.821 0.050 

5 34.099 0.025 

6 33.203 0.099 

7 32.545 -0.140 

8 34.510 -0.059 

9 34.489 0.065 

10 34.137 0.003 

11 36.288 -0.124 

12 34.300 0.033 

13 34.515 -0.062 

14 34.084 -0.027 

15 34.574 -0.047 

16 33.204 -0.070 
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What implications does your project hold for tackling this challenge in the future? 

According to my point of view, this project could be used for future development planning. For 

example, if we can do this project concerning it temporal changes, we can clearly identify a strong 

relationship with surface of different structures. Based on those results, we can assign some 

building material codes to avoid the use of heat absorbing materials. It will help to lessen the 

urban heat island effect gradually. And also if we can compare the LST values with NDVI values, 

it will help to understand how green areas cause to maintain the atmospheric temperature in 

manageable way. As well as this method can be used to find out the deforestation amounts in 

regional areas temporally.  
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