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Abstract

A mix of evergreen rainforests and deciduous dry forests, the tropical forests in
continental Southeast Asia (SEA) have been massively affected by human activities.
Despite being highly threatened, very few studies have been conducted on SEA forests
compared to the amount of studies conducted on their Amazonian and African
counterparts. Consequently, studies on continental tropical forests in SEA need to be
urgently conducted to gain a better understanding of their functioning and more
specifically, their seasonal and inter-annual dynamics. Satellite data have proven useful
in monitoring vegetated landscapes at variable spatial and temporal scales; however,
variations of sun-sensor geometry have caused controversies over satellite-based results.
Thus, the effect of variable sun-view angles on phenology needs to be investigated to

minimise observation artefacts from real vegetation seasonal dynamics.

The primary goal of this thesis is to study the inter- and intra-annual dynamics of
continental SEA tropical forests using vegetation indices (VIs) derived from MODIS
satellite data while also considering the effects of the bidirectional reflectance distribution
function (BRDF) on the retrieved results. To achieve this goal, I first investigated
continental SEA forest phenology and the effects of the BRDF on extracted phenological
information. Next, I analysed the disturbance contribution in relation to intra-annual
forest phenology by comparing seasonal profiles and phenological metrics between
disturbed and undisturbed forests. Finally, I analysed the effects of the BRDF on the inter-

annual VI variations and the inter-annual responses of SEA forests to climate variability.

The results showed that the BRDF had substantial effects on the retrieved VI data.
Thus, it appears that standardising reflectances and VIs at fixed sun-view angles is an
essential process in the analysis of tropical forest phenology in the continental SEA
region. Correcting the BRDF will prevent any unnecessary controversy in relation to the
effects of varying illumination angles and the viewing geometries of satellite-based
observations. Regarding the disturbance effects, my findings showed that disturbance
affected SEA forest phenology in terms of both seasonal VI profiles and phenological
metrics and that the BRDF correction helped to distinguish between disturbed and intact
forests. My analyses also revealed that the inter-annual VI variations of SEA forests were

affected by both the BRDF effect and climate variability.
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This thesis highlights the responses of continental SEA tropical forests to sun-
angle geometries, climate seasonality and disturbances related to satellite observations. It
makes an essential and significant contribution to understandings of SEA forest

phenological diversity.

xxii



	Title Page
	Certificate of original authorship
	Acknowledgements
	Table of Contents
	List of figures
	List of tables
	Abbreviations
	Abstract



