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ABSTRACT: Urban impervious surfaces, such as transport related land (e.g., roads, streets, and parking lots) and building roof tops (commercial, residential, and industrial areas), have been widely recognized as important indicator for urban environments. Remote sensing has become the major technique to estimate impervious surfaces due to its low cost and convenience for the impervious surfaces mapping from local to global scales. Numerous methods have been proposed to estimate impervious surfaces from remotely sensed images, including sub-pixel approaches (e.g., spectral mixture analysis method, classification and regression tree model, the artificial neural network, and the support vector machine) and per-pixel approaches such as conventional classification methods. However, most of these approaches were proposed with optical remote sensing images, and accurate estimation of impervious surfaces remains challenging due to the diversity of urban land covers, leading to difficulties of separating different land covers with similar spectral signatures. For instance, dry soils or sands are reported to be confused with bright impervious surfaces due to their high reflectance, while water and shades tend to be confused with dark impervious surfaces. This study presents the effort to synergistically combine optical and SAR data to improve the mapping of impervious surfaces using the Random Forest (RF). The Gray Level Co-occurrence Matrix (GLCM) based descriptors are employed to extract the texture features from the SAR image. Then, RF is applied to the combined optical and SAR data for land cover classification and impervious surface mapping. A normalization processing is applied to the optical and SAR images, and a quantitative analysis is conducted to evaluate the impacts of normalization. Moreover, the Multilayer Perceptron, Support Vector Machine, and RF are compared for impervious surfaces mapping with the single use of optical image and with the combined optical and SAR images.
