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• WindRAD introduction

• Data analysis

• Calibration methods: NOC (NWP Ocean Calibration)

HOC (Higher Order Calibration)

• Quality control

• Summary

Outline
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WindRAD Introduction
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R&D Satellite ObservationsWhat is WRAD?

WindRAD is a wind scatterometer onboard FY-3E (Feng 
Yun-3E) satellite.
It was launched on 9th July 2021 by CMA 
(China Meteorological Administration). 

FY-3E satellite is an early-morning-orbit meteorological 
satellite for civil use. 

What is WindRAD?
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R&D Satellite ObservationsWindRAD Introduction

• Dual frequency:

C & Ku band
(VV and HH)

• Rotating fan-beam
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R&D Satellite ObservationsWindRAD Introduction

What is 
WindRAD?

WindRAD is a wind scatterometer onboard FY-3E
satellite. 

FY-3E (FengYun-3E) satellite is an early-morning-orbit 
meteorological satellite for civil use. 

WindRAD is a dual frequency rotating fan-beam scatterometer.
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Data analysis

Geometries:
azimuth angle, incidence angle, sigma0 distribution

7



R&D Satellite ObservationsData analysis

Geometries of the data as a function of WVCs

Azimuth angle
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Incidence angle
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R&D Satellite Observationssigma0 distribution per incidence angle
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C band

Ku 
band
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NOC (NWP Ocean Calibration) 

Calibration methods
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• For all scatterometers, there are general differences between the measured σ◦s
and simulated σ◦s. These discrepancies come from instrument calibration and
low-level processing, systematic, and random errors in NWP winds, as well as
GMF errors.

• A well-elaborated calibration method is NWP Ocean Calibration (NOC); it is a
technique to assess the difference between the measured σ◦s and simulated σ◦s
from collocated NWP winds with the corresponding GMF.
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NOC as a function of incidence angle (NOCinc)

Calibration methods
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NOC as a function of incidence angle and relative antenna angle (NOCant)

Calibration methods
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HOC (Higher Order Calibration)

What is HOC:

It employs CDF* matching technique 
to calibrate the non-linearity in the 
sigma0 distribution

Calibration methods

* CDF: Cumulative Distribution Function

reference 
CDF

measured 
sigma0 CDF
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C-band

34

Calibration methods
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R&D Satellite ObservationsCombine HOC and NOCinc
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Combine HOC and NOCant
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NOCant

HOC

HOC&NOCant

Calibration methods
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Cone distance metric
(C-band)
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R&D Satellite ObservationsKu-band 

NOCant

HOC

HOC&NOCant

Calibration methods
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HOC

Calibration methods
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HOC

C&Ku 

NOCant

HOC&NOCant

HOC&NOCant, only NOCant Ku

Calibration methods
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Preliminary result on Quality Control
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R&D Satellite ObservationsQuality ControlKu band, mixQC

* Xu et al., 2020 (Joss method)
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R&D Satellite ObservationsQuality Control

noQC
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R&D Satellite ObservationsHigher rejection threshold leads to 
more good winds rejected.

ScatSat-1/OSCAT mix qc rejection rate ~ 3.9%,Joss only ~ 2.6% 28
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Summary

• WindRAD is the first dual-frequency rotating fan-beam scatterometer in orbit.

• HOC calibrates the incidence angle dependency and non-linearity in the sigma0 

distribution, and NOCant calibrates the azimuth angle dependency caused by the 

rotating feature.

• The combined channel calibration is optimal with C-band (HOC&NOCant), Ku-band 

(NOCant only). 

• Quality control: much lower rejection rate comparing to the other Ku band pencil-beam.
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Thank you for listening, 
questions?

zhen.li@knmi.nl
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Picture credit from CMA
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