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Abstract: Rice is one of the three largest food grains in the world, which provides food for more than one third of global population. Ninety-four percent of the world’s rice comes from Asia. China is a largest rice producer, producing roughly 193 million tons annually. Therefore, mapping and monitoring of paddy rice in a timely and efficient manner is very important for governments and decision makers, especially in Asia. However, rice mainly grows in warm, cloudy regions, which leads to great difficulty in optical remote sensing data acquisition. With the advantages of all-weather day and night imaging, synthetic aperture radar (SAR) has been proven to be a significant data source in rice monitoring. 
Paddy rice mapping with SAR is operational now with most countries in Asia. However, most of the previous methods for rice mapping are using multi-temporal single or multi-polarization data, which do not include the relative phase between the two received channels. Consequently the previous analysis options are restricted essentially to ratios or differences of their respective images. When the relative phase is retained between the two received polarizations, polarimetric SAR data are obtained, which are in marked contrast to simple radar brightness. With the emergence of the full polarimetric SAR satellite, such as RADARSAT-2, TerraSAR-X, the methods of rice mapping and monitoring need to be improved urgently.

The objectives of this study were to increase understanding and capacity to use polarimetric SAR data for rice mapping and monitoring. Eleven date time series of Quad-pol RADARSAT-2 data set was acquired during the whole growing season over a rice site in Jiangsu province, east of China, from which the backscatter and polarimetric parameters were derived. This study investigated the polarimetric behavior of rice plants during the growing stages and explores their information content for rice monitoring. Among different observations, the backscattering coefficients of the HH/HV ratio and the percentage of double bounce scattering intensity (DB) have shown a temporal variation that has a significant correlation with the development of the plants during the vegetative and reproductive phenological phases. In addition, the information content of polarimetric target decomposition is investigated and discussed. All the information layers investigated are contributing to the discrimination of rice fields from other surface features. Additional study is required to further test and develop this application. (<500 words) 
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