Callbratlon of NEXRAD leferentlal

Refl ith Metal'Sph
Earle Williams, Kenta Hood, David Smalley, Michael Donovan John Sandifer, Darcy Saxion, Olen B__o_ydstunii,.,-ﬁd‘érfﬁ Heck
Massachusetts Institute of Technology, Lincoln Laboratory. Radar Operations Center
Valery Melnikoy, Douglas Forsyth, Dusan Zrnic, Thomas M. Webst__er
Donald Burgess, Michael Douglas Federal'Aviation Admtmstratmn |
National Severe Storms Laboratory )
_ "_i'.' '-'_‘15 M‘*Ei | ' f,-
Calibration Methods Procedure
Objective: Verify the calibration of differential reflectivity e Aluminum sphere is tied at the base of a weather balloon
on the WSR-88D relative to the “Holy Grail” of 0.1 dB , e Low wind conditions are essential to successful calibration

* Balloon lifts sphere to an approximate height of 120 meters and
centered in a pulse resolution volume

* Theodolite user identifies elevation and azimuth for radar

» Radar elevation and azimuth adjusted until a power
maximum is observed

using a metal sphere lofted into the air via a neoprene
weather balloon. Definition of “true method”: Z,, of
target known to 0.1 dB.
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Crosspolar power method Clear-air targets (Bragg scatter)
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Engineering approach Baron approach

Drizzle

6" seamless aluminum
sphere used for the
experiment with a

sphericity tolerance of 0.005”.
Theoretical Z: 42.7 dBZ
Theoretical Z__: 0 dB
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Relevant equations

———@ [lheoretically computed
values of Z have Probert-
Jones correction applied
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Results Conclusions

: _ :  Excellent agreement between theory and experiment
A-scope display showing location Pulse-to-pulse time-series of

of sphere return at 3.4 km range Z.:, Zy and Zpr for reflectivity on the 6” sphere
» Results for both the 6 and 12” spheres indicate that

KOUN had a Z__ bias of —0.5 dB

* One hypothesis of Z__ variability involves possible
multipath of the radar signal between the sphere
and ground

 Another hypothesis is the (uncorrelated) phase jitter
on the H and V channels; the variable atmosphere
may set the ultimate limit on Z__ stability and accuracy
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Ditferential Reflectivity (dB

5 3 10 15 - : ~ ~ = Sphere Elev. Predicted Measured Std. Dev. Predicted Measured Std. Dev.
Range (km) | Size (deg) Z(dBZ) Z(dBZ) Z(dB) Zz(dB) Z,x(dB) Zs,(dB)

Data from the 6 sphere on 28 October, 2011 at 0947 Z 42.7 42.5 0.47
50.0 46.7 0.36

Distribution Statement A. Approved for public release; distribution is unlimited.
This work is sponsored by the Federal Aviation Administration under Air Force Contract #FAB8721-05-C-0002. Opinions, interpretations, recommendations and conclusions are those of the author and are not necessarily endorsed by the United States Government.



