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Most of the area in Malaysia are prone to floods, and get affected almost every year. Flooding]
can be caused by heavy rainfall during the monsoon, geographical conditions, and other factors.
Flood change studies are divided into 2 dimensions: temporal and spatial. A high number of flood|
observation is crucial so that timely measures can be taken. However, because each satellite data
has its own characteristics, obtaining a consistent and robust water classification is difficult. Change
detection, visual interpretation utilizing RGB composition, supervised classification, image texture
algorithms, and active contour models are some available SAR and optical image data classification|
technique. Despite the abundance of near real-time data available, decision-makers in the disaster|
response phase appear to be underutilizing the data and information due to a number of constraints.
Despite numerous remarkable efforts, existing satellite technology or any single data product has
not been able to overcome the current decision-makers problem. As a result, rather than establishing]
a new system for a better flood operation, there is a requirement to develop a process for improving]
the end product for an efficient disaster response. This study focuses on using the same processing
platform to standardize multi-source remote sensing data. In this context, standardizing with the

meaning to eliminate major inconsistency and differences between the dataset.

The first main objective of this dissertation is to show how to use SAR polarization to
automatically detect floods. Otsu thresholding method and using either single-polarization or totall
backscatter were assessed to extract surface water from image data. In comparison, total backscatter
of polarization was chosen for automatic extraction due to the higher frequency of bimodal histogram
compared to using single polarization. This chapter also is to utilize optical images to detect floods
automatically. Spatial performance of each classifier, Normalized Difference Water Index (NDWI),
Modified Normalized Difference Water Index (MNDWI), and Automated Water Extraction Index No
shadow (AWEInsh), and Automated Water Extraction Index with shadow (AWEIsh), stability of each|
classifier was compared for extraction of surface water from image data. MNDWI is chosen to

represent surface water classification from the optical image data.

The dissertation's second objective is to increase the stability of surface water classification by
integrating multispectral and multi SAR images. The flood event in Perlis in September 2017 was

chosen as the case study. During this flood episode, Perlis was hit by Typhon Doksuri, which passed
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over Northern Vietnam on September 15th, resulting in continuous rainfall from September 15th
until early October 2017. This study proposes to use the Modified Normalized Water Index (MNDWI)
on one Landsat 7 image, two Landsat 8 images, five MODIS images, and total backscatter of
polarization in four ALOS-2 images and ten Sentinel-1 images, then to employed Otsu image
segmentation to distinguish water and non-water areas. The potential for image fusion to improve
water area extraction consistency was studied. In this context, fusion is required to obtain a single
image that retains essential features of original images, the simple and robust fusion of images with
the same observation period has been proposed in this study. Similar image registration and
preprocessing are used in the overall for fusion processing. The backscatter of SAR is not directly|
comparable to the MNDWI, from optical images. The MNDWI data was rescaled by inverting the
minimum and maximum index values, so that pixels near to 1 represent water and pixels close to 0|
represent non-water. The rescaled MNDWTI optical image and SAR were then used to a 2D wavelet
transform. The wavelet transform was utilized in this work to fuse two images using Python 3.6.
Finally, the fused images were processed using Otsu thresholding. The results suggest that using al
grid to incorporate a flood inundation model provides a useful overview of the flood inundation
process and able to eliminate inconsistency, especially in areas where data is scarce. Unflooded areas

can be ignored when utilizing a grid system, which reduces processing time.

The third objective is to discuss about the relation of the flood occurrence with the surface
water map at a low-lying area. To validate our findings, we used global surface water (GSW), to be]
as referral map to associate flood occurrence with the surface water flood. This varied distribution|
suggests that the levels of risk of surface water flooding are determined by factors associated with|
topography and land use. The low-lying areas, which include the main paddy lands, residential areas
highways, rails, and sugarcane plantations, are identified as those that are destructible by floods.
The other class in the reclassified map includes primarily forest and rubbers which refer as highland

area, which are less likely to be inundated or disrupted by floods than low-lying areas.

Although there is still challenge to eliminate temporal inconsistency, standardization of flood|

map is critical step to classified water extent from multisensor satellite.
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