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Abstract 
Polarimetric Decomposition techniques provide a new insight on polarimetric SAR data analysis. They offer a thorough and 
meaningful way to exploit fully polarimetric datasets. Various decomposition techniques have been presented; however, model 
based (for example Freeman-Durden) and eigen-based (such as Cloude-Pottier algorithms have been favored by many 
researchers. The purpose of this study was to evaluate the utility of polarimetric SAR data to assess forest degradation in dense 
forest of Dediapada Taluka in Narmada district, Gujarat India even at a smaller scale through such technique. Cloude-pottier 
techniques aided in highlighting such degraded forest areas through a small difference in entropy and alpha values. 
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Introduction 
Tropical forest cover and its depletion due to natural and anthropogenic factors have been studied previously using 
various remote sensing data (Becek and Odihi, 2008, Ludeke et al. 1990). Generally high or coarse optical data are 
used to assess forest cover. Forest cover classification using optical data mainly depends on weather conditions and 
it is very difficult to get cloud-free optical data in the rainy season. Nonetheless, the utility of optical data is highly 
affected by atmospheric conditions. Synthetic Aperture Radar (SAR) provides an alternative to obtain information. 
Microwave data in this context gives a continual data, which gives the opportunity for continuous monitoring of 
forest. One more advantage can be attributed to microwave data is that its surface interaction is found to be different 
from the optical sensors, thus providing unique information about ground features. Due to the active nature of radar, 
whether or not the sensor detects any surface response it is a function of incident angles, landscape geometry, 
material dielectric constant, and surface roughness, which collectively constitute the amount of energy returned to 
the sensor (i.e. backscatter). Along with single polarization datasets, dual or fully polarimetric SAR images have 
been used. Disturbances in forested areas can be detected or mapped through fully polarimetric SAR. Several 
approaches have been found in the literature. 

Polarimetric SAR data can be utlilized to detect or map disturbances in forest areas. Several approaches 
have been found in the literature. VanZyl (Van Zyl, 1998, Trisasongko, 2010), aimed at using a priori knowledge of 
a specific class of scattering properties to classify multi-polarization imagery without training areas. Radar 
Vegetation Index (RVI), was introduced which generally has similar background for ratioing methods of reflective 
bands in optical datasets such as the NDVI. The RVI employed cross-polarized backscattering cross section in 
comparison with total backscatter in order to characterize designated objects. Woody vegetation, which retains a 
strong cross polarization component, has high RVI value. Nonetheless, this technique was confirmed to have faster 
saturation than other polarimetric features; hence, the application has been limited. 
 

Objectives 
Utility of Polarimetric Radarsat-2 data in assessment of forest degradation. 
 

Methodology 
Radarsat-2 data was subjected to decomposition technique using PolSARpro v4.0.  
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Results and Discussion 
Polarimetric radar analysis through decomposition enables understanding of characteristics of reflecting object.  
Polarimetric decomposition by means of a Cloude-Pottier algorithm was then performed, using the same software. 
As a statistical ensemble is required, a 3 x 3 kernel was used in the derivation of the main polarimetric parameters 
i.e., Entropy (H), Alpha angle Descriptive statistics were then evaluated on selected regions. Those regions 
represented three main land covers in the test site, namely intact forest, low degradation and high degradation. The 
land cover categories  and the  eight interpretation zones based on the scattering  were constructed . 
Results of the Cloude-Pottier decomposition represented in Entropy-Alpha angle feature space are as shown in 
Figure-1 
 

 
 
Figure 1-Segmentation of  entropy-alpha                                Table 1 characteristic of forest cover classes feature space 

 
The Alpha angle was found to be useful for explaining the scattering types, apparently the parameter did not provide 
a significant contribution to the interpretation. All scatterers tend to be clustered around α=44 . The Alpha angle 
could be valuable for distinguishing healthy and degraded forest covers (Table-1). Intact forests, which have thick 
vegetation layers with well-developed structures, clearly fit into the dipole region (around 50°), whereas the 
degraded forest remained at 40°. 
 

 
Conclusion 
Entropy is significant in highlighting degradation even at initial stages, indicating dominance of a volume scattering 
mechanism. 
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wavelength class 
cluster center 

  zone 

              C 

  alpha(α º) entropy   

river 8.698344 0.064346 8 
high 
degradation 40.93466 0.420527 8 
Slight 
degradation 49.40855 0.790106 

4,7 

intact forest 50.9554 0.810826 3 


