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TRACER CSAPR2 Calibration via Disdrometer & RWP

1. Define surface disdrometer as reference

2. Adjust Radar Wind Profiler (RWP) reflectivity to match disdrometer

3. Adjust CSAPR2 reflectivity to match RWP
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Step #1: Define Surface Disdrometer as Reference

HOU S2, PARSIVEL, Reflectivity [dBZ], 2022-04-25
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Step #2: Adjust RWP Reflectivity to Match Disdrometer

Adjust RWP Calibration Constant to match Disdrometer Reflectivity

0 HOU S2, Idis vs. precip lo, lag: -2 min, 2022-04-26

hou, S2, Precip lo mode Reflectivity [dBZ], 202 :
3 m e e : ) Offset: -36.4 dB
= — ! STD: 2.4 dB
§2 30 40 " After RWP + 207 Samples
£ @ _®&  Adjustment +
24 % 5 S :i- +3 +
o + +
I O 1 1 1 1 1 1 g #_E__'_—l_i_':_*:-'-d}_ + $
21 21.5 22 22.5 23 23.5 24 24.5 25 25.5 26 % 0 0 4Tt + +—|:|_+++
=)
hou, S2, PARSIVEL & Precip lo Ref. [dBZ], lag: -2 min 2 n 4:'_+ +_F1— T ++
m 50 II T T v\y» T T T T T % + + + +
S, : -
=40 T -5) 51 + ++
2 ;T ©
8 e R ¢ |+ oDifference B Mean +-STD|
© 0 ' : 10 10 ' ' ' '
o 21 21.5 22 22,5 23 23.5 24 24’ 25 2%\ 26 10 20 30 20 25 30 35 40 45 50
D . . NS Count
hou, S2, (RWP - PARSIVEL) Reflectivity Diff BZ],
2 10 hou, 52, (RWE IVEL) Reflectivity Differencedd32l. | Surface PARSIVEL e
£ g ' N B TP IR % i 3 3 2 . =
5 0 %%*’%%%* * Sk “Calibrated” RWP @ 500 m 310
2 5[ N F s, FX "ok + by ¥ 7
0'_ 10 lag: -2 min, 207 Samples, Offset: -36.4 dB, STD: 2.4 dB, cor: Q.94 i | | i 0 & Niw ! ! ok
= 21 21.5 22 22.5 23 23.5 24 24.5 25 25.5 26 20 25 30 35 40 45 50
o Hour of Day [UTC] Disdrometer Reflectivity [dBZ]
University of Colorado Boulder Christopher R. Williams, Paytsar Muradyan, Scott Giangrande, Mp= )
. CAD
Karen Johnson, Ya-Chien Feng, and Alyssa Matthews =1t




Estimate Reflectivity Difference at matched time-height gates

[dBZ]
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Step #3: Adjust CSAPR2 Reflectivity to Match RWP

CSAPR2 is vertically pointing for short interval
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Signal Processing Flow Diagram — Pl Product
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Signal Processing Flow Diagram — ARM Processing
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Calibration for SGP RWP: 2011 to 2019
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at a rate of about 3 dB/year due to
hardware aging and degradation.

Hardware change

Calibration drift is slow enough that
quarterly calibration constants can
be determined from multiple rain
events.



Concluding Comments

Calibrating Radar Wind Profilers (RWPs) using Disdrometer VAP

* Pl Product: Calibrated RWP moments
e SGP (C1) 2011 -to- 2019
e TRACER -3 RWPs

Future...

GoAmazon
ENA

2. PI’'s Python code being transferred into ARM’s Infrastructure API

* Erol Cromweli & Brian Ermold (PNNL)
* Need b1 products to use calibrated RWP estimates in other ARM VAPs

\| +]
.
1l

@l University of Colorado Boulder /

N
i3
-
\o}




Backup Slides

\| +]
.
1l

@l University of Colorado Boulder

10

N\
A
K

ay




Precipitation Modes

Precipitation Mode (Vertically Pointing Beams)
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Wind Modes

Wind Mode (Vertical, North & West Pointing Beams)

SGP C1, RWP, az: 22°, el: 90°, Ar:106m, Z [dBZ], 2018-06-07
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Calibrating Long-Pulse Mode using Short-Pulse Mode

SGP Precip Short- Pulse Reﬂectlwty [dBZ], 2018 06-07
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Calibration Stability: SGP 2011 to 2019

Precip Short-Pulse, Calibration Constant [dB]
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Short-Pulse Mode Calibration Constant
Sudden jumps in calibration constant occur
when new hardware is installed.

Key Results

Over time, the RWP lost sensitivity at a rate
of about 3 dB/year due to hardware aging
and degradation.

Calibration drift is slow enough that
quarterly calibration constants can be
determined from multiple rain events.

Long-Pulse Calibration from 2011 to 2019
Since relative calibration between modes is
determined by operating parameters,
there is only a small change in calibration

when new hardware is installed. 14



