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Introduction How to do the Quality Control?

WindRAD

Rn is normalized MLE residual, and it represents the distance between the measured o°s and the

WindRAD is a dual-frequency (C-band and Ku- simulated oes.

band) rotating fan-beam scatterometer onboard
FY-3E satellite as shown in Fig. 1.
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Ku-band is significantly influenced by rain, but C- eon the“threshold: the red line

band is not. Therefore, the dual-frequency design| "/~
is interesting to investigate the impact on the
Quality Control (QC).
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Figure 1. WindRAD scattereometer illustration plot. Vscat (mis)

Why Quality Control? I rr— [ S——
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Raindrops are relatively small compared to the radar
wavelength, which can cause Rayleigh volume scattering in Joss threshold is defined as [1] (see the figure below for illustration):
the atmosphere. Larger raindrops and smaller wavelengths Joss=03%xv—-4.2 forv<9m/s
lead to more intense Rayleigh scattering. -1.5 for9<v<18 m/s (1)
Therefore, Ku-band observations are very sensitive to rain. -04xv+57 forv>218 m/s
The WVCs with Joss value lower than the threshold and the WVCs with Rn higher than the red

Under rainy conditions, the Ku-band backscatter signal o° threshold in the figure above are flagged => the QC method called as RnJ, which is the optimal QC

is generally enhanced, and the rain enhancement effect method.
disturbs Ku-band wind retrievals. The rain-induced
backscatter is generally larger than the wind-induced
backscatter, which leads to positively biased retrieved winds.
WVCs with rain must be identified and flagged.

Results

wvc quality%rain_detect

Compare C&Ku and Ku-band-only with Rn QC

* The rejection rate with Rn C&Ku:1.11% vs. Ku-band-only 2.46%.
* Less winds are rejected with C&Ku compared to Ku-band-only.
 The wind statistics do not have large differences.
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The percentage of accepted winds with a rain rate above 7 mm/h:

B ' * C&Ku: 0.041%

5 10 15 20 25 30 * Ku-band-only: 0.014%
rejection rate (%). [total is 2.42401% (77,613 of 3,201 .849)] . . . . ;
* The high rain rate in some WVCs is suppressed and those winds are accepted.

The geographical distribution of the rejected winds at the tropical region and their wind By adding C-band measurements to the wind retrieval, the rain effect is suppressed, and some of the
speed contour plot against NWP winds. WVCs rejected by the Ku-band Rn are now accepted by C&Ku. Thus, the C&Ku wind retrieval can
achieve similar QC results in terms of rejected and accepted wind statistics and still reject fewer WVCs.
O O O PP Hence, the C-band has clear added value in rainy conditions, allowing us to obtain improved vector

latitude [-20°, 20°], using data from August 2023 to March 2024. W| N d S.

QC Method Speed Bias (m/s) SDD of u (m/s) SDD of v (m/s)

Ry 2.312 2.34 2.38
Ry 2.491 2.39 2.44

R, 0.113 1.15 1.19
R,J 0.096 1.13 1.17

Rejected winds

Accepted Winds

Additionally, RnJ accepts only 0.007% of the winds with a rain rate above 7 mm/h; this is half
the amount that is accepted by Rn (0.014%).

Conclusions

Rn QC algorithm has been adapted to WindRAD.
RnJ (the combination of Rn and Joss) is shown to be the optimal QC algorithm for Ku only and C&Ku wind retrievals.
Ku-based Rn QC is introduced for C&Ku wind retrieval, which is more effective than the total Rn QC.

By adding C-band observations to the wind retrieval suppresses the rain effect, and the same QC capabilities can be achieved with fewer rejected WVCs.
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