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— Using the Sun: Overview — \¥%

« Motivation: Meeting calibration requirements

— Within 1.0 dB for Reflectivity (Z)
— 0.1 dB for Differential Reflectivity (ZpR)

* Antenna parameters are key elements

— Gain, beam width and pointing accuracy
— Differential gain (antenna bias)

o Offline tests

— Baseline methods
— Planned upgrades

« Routine monitoring with sun spikes
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— Calibration Requirements

« Bringi and Chandrasekar provide an error analysis
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Fig 8.8. Contours of normalized bias error in (AR/R) due to biases in

Z,(AZ, dB) and Zpg(AZpg, dB). The line marked 0 indicates zero bias error.
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@ WSR-88D Z,; Engineering
%=% | Calibration Architecture
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XB Injected test signals Every volume scan Must know test signal bias, coupler losses
TXB Sampled power Every 8 hours Must know power sense bias, coupler losses

ANTB Solar scans Monthly Must include RXB to derive antenna bias




WSR-88D Antenna O
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Physical Design
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Range testing or in-situ measurements
are impractical for antennas of this size
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Baseline WSR-88D
Calibration Method
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Scan in both
azimuth and
elevation,
compute sun
position and
compare to
known value
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[E2] Suncheck Azimuth Results [x]

Azimuth Results

Old Correction Factor| -0.16/ deg
New Correction Factor| 0,76, deg

Parabola Fitted To Scan Data

Quadratic Coefficient -14.32
Linear Coefficient -25.70
Constant Term =75.47|
Goodness of Curve Fit 0.98
Measured Values

Peak Power Measured

Update Adaptation Data With  Yes
New Azimuth Correction? (O No

ok | | cancel

Test Progres

Suncheck Calibration Executing
ests selected for execution:
Subtest 1
Subtest 2
Subtest 3

' | £ ROP4 Main RDA HCI : Channel 2 | %] System Test Software : Channel 2 || | 4| Azimuth Scan

@ Starting Take Screenshot




@ Computing Antenna Blas |
from Solar Scans

« Pointing accuracy is important
« Two dimensional (Box) scans are best
« Scan under operational conditions

80} WSR-88D Antenna Half Power Beamwidth

h
o

(H-V) Sun Bias

V) Son Bas. KCRL Jure €131,

TRl
ik,

N
L]
A § L v

QUIET SUN TEMPERATURE (10" K)
L =

J’\ ;g EHz

SHZ _
- f_;’* VSIBLE , .swv‘{ﬂ "
0 =30 - 15 0 15 30

ANGULAR DISTANCE FROM SUN CENTRE {(MIN OF ARC)
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Kundu, M. R., 1965, Solar Radio Astronomy (Wiley, N. Y.)
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Calibration Parameters
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Solar “Box” Scans

H Sun Power, KOUN, June 6, 21:34
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Solar

‘Box” Scans
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Spikes
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2. | Monitoring Recelve Paths
with Daily Sun
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Differential Reflectivity Using the Sun. J. Atmos Oceanic Technol., 27, 881-887.
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Active Noise Estimation
Eliminated Sun Spikes
Post Software Build 14.0
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Sun Spike from KMHX

‘@ KMHX Morehead City, NC - GR2Analyst
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Sun Spikes Visible at
Multiple Elevations
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— Sun Spike from PHKI
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