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Water-related hazards have the implications for sustainable development, due to the social, economic,
and environmental impacts they can cause, particularly in the urban coastal area. Evaluating the risk of the
hazards is fundamental to maintain vulnerable regions. The improvement of risk assessments deals with the
provision of adequate hazard-related information that can contribute to the risk reduction. Regarding this
matter, there is a need to address existing challenges and prepare for future ones by focusing on risk
assessment based on damage identification of related factors. In this study, the proposed risk assessment is
comprehensively carried out through an advanced geospatial-based application. Considering the
inter-correlation of land deformation with these types of hazards, this parameter is utilized to assess
water-related hazard cases through time series analysis of SAR interferometry. In addition to providing a
damage assessment, the analysis result is used as input for creating hazard-related risk maps in integration:
with several essentially related factors based on multi-criteria of AHP and GIS mapping.

_ The results of the Persistent Scatterer (PS) and Small Baseline Subset (SBAS) of time series
interferometric SAR (InSAR) showed that both of the events have impacts in deformation on land. In the case
of groundwater depression, the deformation analysis was performed in the area of Bali Island, Indonesia
using 63 scenes of ALOS PALSAR for 2007 to 2010 analysis and 42 scenes of Sentinel 1A data for the
analysis from 2014 to 2016, The deformation was obtained continuously during this period with the average
of 36.83 mm/year. In particular for the land deformation due to groundwater depression, an evaluation using
GNSS-CORS data was also performed which showed correlation with the InSAR analysis. The damage level
of the groundwater environment can be considered from the presence or absence of the land deformation.
Nevertheless, the factor has been neglected due to the insufficiency of the data. Moreover, an average
deformation rate of 13.03 mm/year was estimated using five data sets of ALOS PALSAR Before, during, and
after the catastrophic earthquake and tsunami disaster in Chile in 2010. .

Furthermore, the study concerns itself with the improvement of risk assessment through multi-criteria
Analytical Hierarchy Process (AHP) analysis. Besides the land deformation, land cover information
generated from satellite optical data was used for the mapping. The tsunami inundation zone mapping was
conducted by involving damaged areas and coastal proximity information to classify high, medium, and low
vulnerability zones. The tsunami-damaged areas were identified by processing the surface reflectance values
between pre- and post-disaster images of the satellite optical and SAR data due to the 2010 Chile earthquake
and tsunami. The DEM data was also employed to delineate areas according to the inundation height data. In
this regards, local-based information collected from a participatory workshop called Disaster Imagination
Game (DIG) was also utilized as a mapping input. Likewise, the map of the groundwater conservation was
classified into protected, secure, vulnerable, and critical usage and groundwater depression information. The
information was collected from institutional data and field observation. Fundamentally, the conservation
zones of groundwater contain provisions related to the protection and utilization of the groundwater.

A corresponded map result compares with the available related map in the study area presented the
potential use of the geospatial-based application for assessing water-related hazard risks. Moreover, taking the
low operational cost and quick processing time of the technique, it is supposed to be a potential tool to assess
local risk te support sustainable development in the area vulnerable with water-related hazards. |
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