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Introduction and motivation The power and phase patterns of the McGill parabolic radar antenna
+ Radar antennas have well-known power patterns that are K‘ Scanning a communication tower 7 Receiving signals from an emission source 4  Data: Using high-resolution scans of an isolated
commonly used to understand the quality of measurements, o % Two-way power pattern 5 Two-way power pattern (dB) ground target and of an emission source at elevation
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but they also have phase patterns that are difficult to obtain I angles from 0.3° to 2° with 0.1° interval.
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and are seldom discussed in the radar meteorological _g'} 1.5 @ 1.5 Characteristics of the McGill radar
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* Besson et al. (2013) proposed using phases returned from S L. S Antenna diameter 9.1m
] ] > O 5 > O 5 -60 Antenna focal Iepgth - 3.8 m
ground targets at two low elevations to improve the phase E - o L Y. Antenna fo otaing as disance e
aliasing and temporal resolution problems of radar- 0 | | | | - 0 | . . | 20
refractivity estimation. But, is the phase measured from a 112 113 114 115 317 318 319 320 * Characteristics of the McGill parabolic antenna
target |1° away from the beam center the same as that Azimuth (deg) Azimuth (deg) phase pattern: . ‘
measured at the center of the beam!? Two-way phase pattern Two-way phase pattern (deg) Phases are co.nst.a.nt in the main beam,
! 2 180 but change significantly at the power
o ) . fo) I nulls and strong power gradients.
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Theoretically, the geometry of the parabolic - c * For the McGill radar, the two-way phase difference
et antenna as a reflector makes waves as plane O O 10 . . .
A (e L , , = = between the main lobe and the first sidelobe is less
Feed  Wwaves within the main lobe in the far field from < S °
-0 , o > 0.5 > 05 _90 than the expected 360" of perfect antenna.
the radar. There is a pronounced two-way 360 L QY- . . .
, , w L] These anomalies might be explained by the
_ phase shift between the main beam and the first A :
Parabolic Cdelobe 0 ' ' ' ' 0 ' ' ' ' -180 imperfect geometry of antennas, e.g. the presence of
obe. 112 ';1-3 + (d114) 115 317 A31'8 " (319) 320 struts, irregularities in the shape of the reflector, etc.
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[ Summary - T e/
e Radar-estimated refractivity e Ground clutter mitigation and radial velocity biases

* The phase patterns obtained by two observation approaches

Average NIQ (dB) both lead to a consistent pattern of phase within the main beam
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5 Lol Ny N . 'k |10 ) ?Z'm“th (deﬁ) S -20 ‘ —> The accuracy of radar-estimated refractivity through removing
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e W o Al | S bt | g 90- ~ &) Relative Spectrum @ Azi= 114 to 115 - Ground clutter mitigation technique, which generally assume a
NSRS ey L N i e . : *M\\Q symmetric fixed-shaped (Gaussian width) clutter spectrum.
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* At close range, large differences in .:
the phase added by the antenna ‘¢
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* With increasing azimuth and elevation away from the center of the main beam

introduces biases in radar refractivity 2~ ul ° 0 ° - References:
estimation 4 | .l (113.6"azi and -0.1 . ele.)’the Doppler velocity sp.ectrum broadens and Besson, L., and J. Parent du Chatelet, 2013: Solutions for improving the radar refractivity
on. o . g Y becomes asymmetric with a nonzero mean velocity. measurement by taking operational constraints into account, doi:10.1175/JTECH-D-12-00167.1.
* When combining multiple antenna “c: o * The bias of radial velocity can not be neglected at the edge of ground targets Feng,Y. and F. Fabry, 2016: The Imperfect phase pattern of real parabolic radar antenna and data
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elevation angles, phase pattern of the or small cloud/precipitation cells at far range whose azimuthal width is of the quality. doi:10. 1175/ TECH-D-16-0143. |

parabolic antenna must be removed. P D U ) R ) order of a beamwidth.
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