Enhanced composition of X- and C-band radar data
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A.C.P. Oude Nijhuis (albertoudenijhuis@sky-echo.eu) and Yann Dufournet. Radar instruments aic SkyTorque radar software. A
The SkyTorque radar software is developed by 4
SkyEcho and processing the radar voltage .
measurements from MESEWI and RUNMOND (two X- o
. _ METASENSING
band radars) in the Netherlands.
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The improvement and quality assessment of radar-derived-rain products remains a
tough challenge. In this work, the goal is to ignore “bad quality radar cells”, and
enhance the final rainfall rate composite product. The focus is on the
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implementation of radar data quality parameters - specifically signal-to-noise-ratio
(SNR), normalised coherent power (NCP) and the percentage of valid doppler bins -
to label “bad quality radar cells”. Bad quality radar cells can occur because of signal
attenuation, radio interference, signal blockage, etc. The work is conducted on a
rain composite that merges data coming from a set of Dutch radars (X and C-
bands): the MESEWI X-band radar from TU Delft, the RIINMOND X-band radar in
Rotterdam, and the KNMI international realtime radar composite. PhiDp will be
used for attenuation corrections, and KDP-algorithms will be applied for rainfall rate :
estimation. In the merging of X-band and C-band data, there is that one noticeable he MESEWIEMEWChend radaron the top of the MESEW bullding ot the Delft Campus, he RUNMOND rader located on the bullding ofthe Defftse
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Rangedoppler measurements from RIJNMOND measurements.
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z Preliminary conclusion and outlook

- ) | ) e Coband o d . e X Poortin Rotterdam The additional quality parameters has some effect on the filtering. An ongoing
thing: there are places where the C-band composite data contains raln and the X- . . . . . .
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where for a certain region low C-band values are removed. (TU Delft MS3 group).
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PARSAX radar Additional filtering is applied
using thresholds: With the additional filtering,
NCP (< 0.6) and COR (> 6 dB) more rain cells are removed.
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3% C-band rainfallrate clipping

For pixels that have both X-band and C-band data
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C-band: 50,0 150.0 available, an inconsistency mask is defined as:
- Internatlgnal rada.r composite m, = re> 2ry,
(IRC) real-time version from KNMI 32.0 32.0
- 6 C-band radars. 6.0 6.0 where r« is the rainfall rate for the *-band (X/C).
- Grid: 1x1 km Then, the threshold is determined at the 0.5-point
- A zoomed-in section is shown. 8.0 8.0 of the cumulative distribution function (CDF).
4.0 4.0
X-band: The application of his
- MESEWI radar 2.0 2.0 threshold on the C-
- Max range: 108 km o o band data, removesthe
-Range res.: 43 m | | low rainfall rate data that | s
- Level3 grid: 100 x 100 m 0.5 0.5 is not consistent with the  ®
X-band data.

Combined 0.2 0.2

mbined:

o . N D s 207 : No data
- Grid: 100 x 100 m 0.1 0.1 — . o
-band only 0 2 4 6" 8 10 12
Low C-band rainfall rate is removed based on a threshold. X-band and C-band
C-band only

The level2 measurements / the radar moments Reflectivity “Gap-filling, gridding, rr-estimation”
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Additional filtering is applied
using thresholds:
NCP (< 0.6) and COR (> 6 dB) more rain cells are removed.
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C-band + X-band composite flag %l(% Merglng process

For the X-band data, an initial mask is created

In this case,

S Composition details

KNMI IRC real-time 2020-09-26 23:55Z

C-band: . .y where there is X-band data available (green+blue

- International radar composite in the plot). An erosion is applied so that the last 5

(IRC) real-time version from KNMI 32.0 32.0 km of this initial mask is removed. The resulting

-4 C-band radars. 6.0 6.0 mask is the “X-band only mask” (shown in blue).

- Grid: 1x1 km This is where the data of the X-band is considered

- A zoomed-in section is shown. 8.0 8.0 superior to the C-band data, and only the X-band

S Lo Lo data is used.

- RIJNMOND radar 2.0 2.0 For the remaining region, where there is both X-

- Max range: 30 km o o band and C-band data (green region), the highest

-Range res.: 30 m | | value is taken from both sources. For X-band

- Level3 grid: 100 x 100 m 0.5 0.5 radars, this region is typically behind rain cells, and
. . suffers from attenuation.

Combined: | |

- Grid: 100 x 100 m 01 01 o

X-band only

X-band and C-band

C-band rainfall is removed based on a threshold.

C-band only
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