Jakarta Land Subsidence and Inundation Vulnerability based on SAR Data 
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Abstract

Heavy rains in mid-January 2013 caused terrible floods in Jakarta, the capital city of Indonesia. The floods inundated about 41 square kilometers, or eight percent of Jakarta. It is less than the 2007 event where floods inundated 231 square kilometer, however, the total material losses of the 2013 event was much higher, reaching 32 trillion rupiahs in 2013 compared to 4.3 trillion rupiahs in 2007. Apart from regular flooding, Jakarta is facing a condition of high rate land subsidence. Land subsidence is a hazard resulting in negative impacts and could lead to serious problems, such as increasing risk of flooding, cracking the buildings and infrastructures, destructing local groundwater systems, and generating tension cracks on land and reactivating faults. This research describes the relation of inundation vulnerability with land subsidence in Jakarta based on Synthetic Aperture Radar (SAR) data. Land subsidence is identified by implementing interferometry (InSAR) technique of ALOS-PALSAR data using GAMMA SAR software, whereas the inundated area of January event is revealed from RADARSAT data using NEST software. The principle behind using radar for flood mapping is that the strength of the radar backscatter depends on the roughness of the surface it interacts with. Water bodies generally create a very smooth and homogenous surface so the radar image over that area will be black or dark. To distinguish flooded areas from permanent water bodies, an image acquired during or after the flood is compared with another image acquired before the flood. Both images need to have been acquired from the same sensor geometry or orbit direction. By processing four years time span ALOS-PALSAR data, it is found that long-term observation gives clear information of land subsidence in Jakarta and tends to increase in term of area width and number of locations. By comparing RADARSAT data before and after the peak of heavy rain, it is found that areas affected land subsidence much also inundated in longer time.
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