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HARMONIC ANALYSIS/ MULTITEMPORAL LAND USE AND LAND COVER

CLASSIFICATION/ LAND SURFACE TEMPERATURE/ NANJING CITY/ CHINA

An understanding of historical and present land use and land cover (LULC)
information and its changes is critical for city planners, land managers, and resource
managers. Meanwhile, land surface temperature (LST) is also a crucial parameter in
land surface processes, not only acting as an indicator of climate change but also a
pointer of LULC changes due to urbanization. To deal with these situations, dynamic
LULC classification and impact study of land use and land cover change on land surface
temperature are necessary. The specific research objectives are (1) to apply
unsupervised classification algorithms for multitemporal LULC classification based on
time-series Landsat datasets, (2) to develop a nearly real-time supervised LULC
classification and change detection method using a time-series model and a minimum
spectral distance algorithm, and (3) to reconstruct time-series LST dataset and
investigate the impact of LULC on LST. The research methodology consisted of five
main components: (1) data collection and preprocessing of time-series Landsat datasets,

(2) optimum spectral features selection for LULC classification, (3) time-series LULC



v

classification using unsupervised method, (4) time-series LULC classification using
supervised method, and (5) analyze the impact of LULC change on LST.

Significant results of the first objective revealed that the accuracy of LULC
maps derived by the ISODATA algorithm was slightly higher than the K-MEANS
algorithm, and the multiple spectral features could provide higher accuracy than a single
spectral feature. For the second objective, the average overall accuracy of LULC
classification in 2000, 2006, 2011, and 2017 using a newly developed supervised
classification method were 86.60%, 81.53%, 84.55%, and 81.80%, respectively.
Besides, the average overall accuracy of single and three multiple spectral features were
67.77%, 84.59%, 90.80%, and 91.31%, respectively. For the third objective, by
applying the time-domain approach, intercept and amplitude values of LST suddenly
increased, when other types of LULC were converted to urban and built land, and it
indicates that the average temperature and annual temperature change in urban areas
were higher than in other non-urban areas. Meanwhile, by applying the spatial-domain
approach, the LST value increased, when agricultural land, forest land, and water
bodies were converted into urban and built-up land. This phenomenon indicates the
impact of LULC change on ST when the green area, such as agricultural land or forest
land, are changed to be urban and built-up land. Consequently, it can be concluded that
the newly developed supervised classification method using harmonic analysis with a
minimum spectral distance algorithm can be efficiently applied to classify

multitemporal LULC data.
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