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Abstract 

Observation system simulation experiments (OSSEs) are widely used to do 
different dual-Doppler analysis (DDA). In this study, utilize the high-resolution 
Advanced Regional Prediction System (ARPS) to simulate a tornadic supercell in 
Oklahoma City and evaluate different dual-Doppler analysis techniques for retrieving 
vertical velocity from rapid-scan radar. 

Variational approaches with and without a vertical vorticity equation constraint 
and traditional method involving vertical integration of the mass conservation 
equation are tested. The analyses use radar data simulated at different locations, 
positioned at 15, 30, and 45 kilometers to the east of the tornadic supercell, with scan 
intervals ranging from 10 to 150 seconds. Besides, the impact of removing observations 
below 1 kilometer from the surface is also examined in some analyses. However, at 
longer radar distances and without the data of scarcity, the results of traditional method 
similar to the variational method, and it is much less expensive to implement. And at 
close range and with data denial, the variational method is much more accurate. This 
shows the additional of vorticity constraint can improve the variational analysis.  
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