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In the past decades, the world has experience the unprecedented urbanization. Now more than half of the global population lives in urban areas.  Previous research shows that urbanization and the impact of human settlements are two of the main causes of global environmental degradation. Therefore, up-to-date and reliable information on urban land-use/land-cover and their changes are of critical importance to support sustainable urban development. With its unique information content and its independence of cloud cover and solar illumination, SAR data is an attractive data source for urban land cover mapping. The objective of this research is to evaluate multitemporal high-resolution TerraSAR-X imagery for urban land cover mapping using KTH-SEG, an edge-aware region-growing and merging segmentation algorithm combined with a SVM classifier..

Shanghai, China’s largest city and financial centre has a population of 23 million. The major land cover types include high-density builtup areas, low-density builtup areas, roads, parks, golf courses, forest, agricultural areas, and water.  Four-date TerraSAR-X images in HH or VV polarization at 3 m resolution in both ascending and descending orbits from summer 2010 covering the central parts of Shanghai were selected for this research.

The images are processed using KTH-SEG, an edge-aware region-growing and merging segmentation algorithm combined with a SVM classifier. The images are preprocessed using a multi-temporal speckle filter and compressed to 8-bit for edge detection and segmentation. Edges are localized using a canny edge detector adapted to multi-channel imagery and the resulting edges are utilized during segmentation. The final segments are then classified using mean and standard deviation as input features for the SVM classifier. 

The preliminary results show that single-date TerraSAR data produced reasonable land cover map while four-date TerraSAR data in both ascending and descending passes yielded the highest classification accuracy.  This confirms our findings from previous studies that diverse SAR imagery from dual-orbit, multi-incidence angles, polarizations are superior to time series of identical image configuration. In terms of multi-incidence angles, the imagery available for this study were not optimal and we have ordered TerraSAR-X imagery better suited for the task with an upcoming data acquisition this summer. In addition, further research is also needed to improve the methodology, in particular to improve KTH-SEG with multi-resolution segmentation and rule-based analysis capability.

