Consistency between In-situ and Radar Observation of Hail Storms
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Method Comparison

Overview
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* The T-28 is unique since the aircraft could sample in hailstorms 30 - !

30 35 40 45 50 55 60 65 70
1D Calculate Reflectivity (dBZ)

Plot showing relationship between reflectivity calculate using 1D

and 2D particles size distributions. Only points where both

reflectivities exceed 30 dBZ are included. A total of 446 reflectivity
pairs are included.

with up to 3 inch diameter particles.

* The Hail Spectrometer on the T-28 aircraft initially only
provided one-dimensional (1D) size information; however, an
upgrade provided two-dimensional (2D) sizing information for

four different field projects.
* There are 11 flights where 2D particle spectrum data are

Method Impact on Particle Density

available. This available 2D particle spectra are analyzed to

determine what percentage of the observations are consistent 1D Particle Size Distribution 2D Particle Size Distribution
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Derived particle densities used T-matrix calculations and matching
the Hail Spectrometer particle size distributions during Flight 757

(24:21:00-24:23:00 UTC). The particle air fraction is used to obtain
the best agreement between computed and observed reflectivities
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Uncertainty (2000/06/23 Flight)

Conclusion

108 Poisson 10 Sizing * The two-dimensional (2D) methodologies provide better PSDs
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1 2 3 4 1 2 3 4 * The best PSDs have been used to calculate radar parameters
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Plots showing Hail Spectrometer uncertainties using two-
dimensional processing at 24:21:50-24:22:00 UTC. The “Largest”
uncertainty is the greatest uncertainty from the 3 methods presented.
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