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ABSTRACT 

Urbanisation and population significantly affect the environmental condition and are 

always associated with building construction and traffic combustion. The increase in 

temperature and the reduction of vegetation may impact the variation of air pollution 

like Carbon Monoxide (CO) in urban areas. However, the local spatial variation of CO 

due to temperature and vegetation is unidentified at the micro-scale area. Thus, this 

study aims to determine the effect of temperature and vegetation on the spatial 

variation of Carbon Monoxide in the Northern Region of Peninsular Malaysia year 

2018 and 2021 using Sentinel-5 Precursor and Landsat 8 OLI/TIRS satellite images 

and Multiscale Geographically Weighted Regression (MGWR) geospatial approach. 

The objectives of this research are to 1) To identify the CO concentration using 

Sentinel-5 Precursor, 2) to generate Land Surface Temperature (LST) and Normalised 

Difference Vegetation Index (NDVI) using Landsat 8 OLI/TIRS satellite images and 

3) to determine the spatial variation of CO based on the relationships between CO 

concentrations with LST and NDVI using MGWR. In this study, the global and local 

approaches from the Ordinary Least Square (OLS) and the MGWR respectively were 

used to determine the relationships between CO, Land Surface Temperature (LST), 

and Normalised Difference Vegetation Index (NDVI), which were derived from 

satellite images. The results indicate significant positive relationships between LST, 

NDVI, and CO spatial variation, with MGWR in 2018 (r2=0.885) over OLS (r2=0.079) 

while MGWR in 2021 (r2=0.910) over OLS (r2=0.016). It shows that temperature and 

vegetation affect CO in large-scale areas. The findings of this study can benefit town 

planners to prepare guidelines and control air pollution in urban areas such as motor 

vehicle emissions control with the development of traffic-free zones and providing 

more urban green spaces. 
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