
Abstract01 
International Experts Meet on Microwave Remote Sensing, 16‐17 Dec 2013, Ahmedabad, India 

 

Desertification Status Mapping Using Envisat ASAR Data 
Dr. S. S. Ramakrishnan, R. Kanmani Shanmuga Priya 

Institute of Remote Sensing Anna University, Chennai-600 025 
drssramakrishnan@yahoo.com 

 
Abstract 
Desertification is the process of land degradation in Arid, Semi-Arid and Dry Sub-humid regions resulting from various factors 
including climatic variations and human activities. This work takes the advantage of the combined use of optical and microwave 
remote sensing data and techniques. The desertification status maps were prepared for the study area at 1:35,000 scale for the 
years 2005 and 2010 separately. The Backscatter based desertification status maps with desertification indicators were 
generated from ENVISAT-ASAR dual polarized microwave for two time periods. The impact of change in Polarization and 
incident angle in identifying the changes in the indicators of desertification was analyzed. 
 
Methods, Results and Discussion 
 
Data collection and Ground truth verification 
The base map containing salient and permanent features like roads, reserved forest etc. are delineated using the SOI 
1:50,000 scale Toposheets. A representative area extent of the parcels for each kind of land degradation is observed 
in-situ in the study area of Theni district chosen and is compared with the spectral pattern in the satellite data to 
carry out the interpretation. 
 
Desertification status map from optical data set  
Visual image interpretation was used on optical data sets to generate the land use/land cover map of the study area. 
The desertification status map was prepared for the year 2005 using the pre-monsoon Resourcesat LISS-IV data and 
post-monsoon Resourcesat LISS-III data. The dominant processes of land degradation, viz. vegetal degradation in 
forest and scrub lands, water erosion in agriculture un-irrigated and barren lands, man-made activities etc, have been 
identified and their severity levels were measured using Land Surface Temperature (LST) and Normalized 
Difference Vegetation Index (NDVI) values.  
 
Desertification status map from Envisat ASAR data set  
The Backscatter based desertification status maps with desertification indicators were generated from ENVISAT-
ASAR dual polarized microwave for two time periods. The desertification indicators are mapped based on their 
backscattering properties and their association. Forest degraded lands show the minimum backscatter while the 
surrounding dense forests show comparatively maximum backscatter due to volume scattering phenomenon and 
hence the vegetal degraded lands are clearly delineated. Water eroded lands have low moisture content and so they 
exhibit minimum backscatter. Rocky areas and man-made activities such as quarrying also identified near 
Bodinayakkanur taluka in Theni district and they are verified with field photographs and corresponding optical data. 
The Desertification indicators map for the Theni district was generated as shown in the Figure 1. it was found from 
the study  that about 12096 hectare land is affected by degradation in Theni district and about 34% of Theni district 
is not covered by the given Envisat ASAR data.  
 
It is observed that, the backscattering co-efficient values are decreasing with increasing the incidence angle of the 
sensor as given figure 3. Water erosion in barren land is observed in the region between Theni and Bodinayakkanur; 
Also Agriculture un-irrigated water eroded lands are there near Bodinayakkanur along the foot of Western Ghats.  
These degraded lands vary about 1o incidence angle in the image. It is found that, the backscattering co-efficient 
values of barren land and agriculture un-irrigated land are not varying severely with respect to incidence angle of the 
sensor.  Also, the moisture content of barren land is lesser than agriculture un-irrigated land.  These results show the 
uncertainty in the backscattering coefficient values along with their incidence angles. The backscattering co-efficient 
values (dB units) for different samples along with four polarization states are compared as shown in figure 2. The 
VV state shows the maximum response due to co-polarization state and lower incidence angles whereas HV shows 
the minimum response due to cross-polarization state and comparatively higher incidence angles than VV state.  
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Figure 1: Desertification status map of Theni district prepared from Envisat ASAR data. 
 
 

 
       Figure 2: Effect of change in polarization            Figure 3: Effect of change in incident angle 
 
 

Conclusions 
The backscattering values from the dual pol ENVISAT ASAR image give the new facts about the targets which are 
helpful in retrieval of terrain parameters. It is observed that 4.2% of Theni district is affected by desertification 
processes. Variation in incident angle to some extent is not showing much variation between barren land and 
agricultural un-irrigated land this leads to uncertainty because the moisture varies severely between two features. 
Co-polarization shows the maximum response from the features than the cross polarization status.  The change in 
polarization gives the clear identification features and degradation levels. Barren and Forest areas are showing the 
similar response except VV channel. Severity level can be clearly identified from HV combination. In future SAR 
images with different incident angle with same polarization and quad pol data with four different polarization 
channels can be analyzed to extend the discrimination level. 


