TM/ETM+/LDCM images for studying Land Surface Temperature (LST) interplay with impervious surfaces changes over time within the Douala metropolis, Cameroon
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Abstract 
Douala, the most important metropolis of Cameroon, is a sub-Saharan wet coastal environment of which the anarchic urbanization is a socio-economic and environmental problem, significantly influencing the local climate. 
Indeed, because of its status as a port city, metropolis and economic capital of Cameroon, Douala saw its urban population increase from 458.426 inhabitants in 1976 to 1.907.479 people in 2005 (GPHC3-BUCREP 2005). This constitutes the first urban population with a growth rate of 4.7% for a national average of 2.3%. According to estimates of GPHC3-BUCREP (2005), the population of Douala would triple in 2037. This population growth is logically accompanied by the need for housing and infrastructure. Consequently, this leads to the replacement of natural surfaces (vegetation coverage, water bodies, moisture-trapping soils) by the impervious materials (buildings, asphalted roads, paved surfaces). It is well known that this practice coupled with the strong industrial activity of this metropolis would significantly change the climate of the city, becoming hotter than that of peripheral and rural surroundings. The well-known consequences of this general situation such as the increase in ventilation and air-conditioning demands, discomfort (heat in the city), the health risks of populations, pollution of air and water, and degradation of the ecosystems (disappearance of the mangrove) are perceivable by the town-dwellers.
The main objective of our study is to contribute to reduce the impacts of increasing LST as the result of human activities (urbanization). More specifically, this research is aimed to identify the causes of urban heat and strengthen scientific works which will serve as a valuable tool in planning urban areas. 
The potential of spatial imagery has been evaluated. Three Landsat images from 1986 (TM), 2007 (ETM+) and 2016 (LDCM), were utilized to investigate the effect of this urbanization on the increasing Land Surface Temperature (LST) between these dates. Thus, the Urban Indices (UI), determined from the Landsat Visible and NIR channels were used to identify impervious areas (Urban Fabric and bare soil) of urban area. It has been shown from the UI images that, impervious areas have been increased from 1986 to 2016. The LST images derived have a continual expansion of zones and points of heat throughout these dates. The correlation analysis of LST and UI, at the pixel-scale, indicated the positive relationship between these parameters, which could show a real impact of urbanization on the increasing temperature in the area. These correlations are fairly low in 1986 (maximum R-square value is about 0.35) and in 2007 (maximum R-square value is about 0.44. In 2016, a high positive correlation (maximum R-square value is about 0.77) confirm that, the impervious areas strengthen the temperature and the Urban Heat Island (UHI) effect in Douala urban zone. Overall, the Earth Observation (EO) images and the Geographic Information System (GIS) techniques were effective approaches for aiming at environment monitoring and analyzing urban growth patterns and evaluating their impacts on urban climates. 
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