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Management Implications 
ÅAssess  adoption rates and effectiveness 

of policies 

ÅAccurate images characterizing the land 
cover, combined with Digital Elevation 
Models (DEM)  and hydrological models 
could be used to predict areas of 
erosion/soil loss 

 

 

Research Rationale 
ÅIndividual site visits to agricultural fields are time 

consuming/unmanageable 

ÅSatellites can capture large areas at high resolutions 

ÅSynthetic Aperture RADAR (SAR) can penetrate cloud cover 
and acquire images day or night, unlike optical sensors 

ÅBaseline data is required to implement a national monitoring 
framework 

ÅReduced tillage has been identified as a Best Management 
Practice due to several environmental benefits including: 

ÅReduced greenhouse gas emissions 

ÅReduction of soil erosion/soil loss 

ÅInterest in monitoring for adoption rates, policy evaluation 
and land-surface modeling 

 

 

 

Research Goal 
ÅIdentify the optimal SAR parameters/variables to identify 

changes in land management activities using RADARSAT-2 
imagery 

Methods: 
ÅSatellite coverage was determined, a driving route selected 

and observations at over 100 fields were documented (Fall 
2010) 

ÅThese observations were then compiled into a database 

ÅImagery was  processed to extract polarimetric variables 

ÅOMAFRAs Agricultural Resource Inventory (AgRI) polygon 
network allowed the extraction of polarimetric variables for 
each field  
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Results 
Soybeans 
Å Right Circular, Left Circular, VV most sensitive to different 

field conditions (Figure 5) 

Corn 
Å Left Circular, HH & HV most sensitive to different field 

conditions (Figure 6) 

 

 
 

Conventional Conservation No-Tillage 
Figure 1 ς Three main classifications of tillage type;  conventional tillage leaves the soil surface very rough and buries most of the crop residue, conservation tillage minimizes  
soil disturbance while maintaining protection crop cover, no-tillage involves no soil disturbance and leaves all residue intact 

Geomatics-based Monitoring Approach 

Figure 2 ς Geomatics-based monitoring approach developed to implement a land management/tillage information system, this research project is focusing on step three 
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Figure 3 ς  Agricultural fields that were monitored in the fall of 2010  
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Figure 4 ς Overview of the steps involved in processing imagery to 
extract polarimetric variable statistics from field polygons 
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Figure 6 -  Polarization response for corn fields using linear intensity channels and circular polarizations for 
three images, all at a 47o incidence angle 

Figure 5 -  Polarization response for soybean fields using linear intensity channels and circular polarizations 
for three images each at 47o incidence angle 

-30.0 -20.0 -10.0 0.0 

Polarization Response (Decibels) 

Soybean Polarization Response 

Left 
Circular 

Right 
Circular 

VV 

HV 

HH 

No-Tillage 

Conservation 

Conventional 
November 19th 

October 26th 

No-Tillage 

Conservation 

October 2nd 

No-Tillage 

Unharvested 

Presented at the A.D. Latornell Conservation Symposium, Thursday November 17th 2011 


