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WIVERN mission concept

From RfMS
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WIVERN radar and radiometer observations

Platform Doppler

• Platform motion causes the signal to cyclically wander through a 6 MHz carrier-

centered band

• Wind motion adds an additional ±25 KHz Doppler shift to the radar signal

Signal separation

• Band-stop/Band-pass (digital) 

filtering separates the active radar 

signal from the passive radiometer 

signal

From UCM2023 presentation
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Radar mode of operations

From RfMS
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SWEEP: end-to-end simulations

• Phase-A: end-to-end performance assessments for both mission concepts using representative scenarios.

• Helps to achieve Scientific Readiness Level 5 (SRL-5), targeted at the end of Phase-A.



6

Input scene and stimuli generation

• Synthetic scenes for error analysis:

• Profiles.

• Constant properties.

• Ergodic processes.

• WRF model scenes:

• Medicane (29 October 2021).

• Tropical cyclone Elsa (30 June – 9 July 2021).

• Derecho (18 August 2022).

• Large-scale frontal system (16 January 2023).

• Storm Babet (15 – 22 October 2023).

Scene generator
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Instrument simulator
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Doppler spectra

• Battaglia et al. (2013).

• The integral is equal to the transmit power.

• The ‘mean’ is a function of the net radial velocity.

• The width is a function of antenna beamwidth and 

radial velocity variability.

• A wider spectrum leads to faster decorrelation.

• Asymmetries are the result of non-uniform 

beamfilling/wind shear.
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Radar and radiometer filtering
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Level-1 processing
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Polarization Diversity Pulse Pair (PDPP)

𝑠𝑞𝑟𝑡 

𝑡𝐻𝑉

𝑇𝑝𝑟𝑖

𝜑𝑃𝑃 = Arg(∙) 

• Switched order HH-VV versus 

VV-HH allows removal of path 

length difference

• ෠𝑉𝐿𝑂𝑆 =
𝜆

4𝜋𝑡𝐻𝑉
𝜑𝑃𝑃

• ො𝜑𝑁𝐺 =
4𝜋𝑡𝐻𝑉

𝜆
ො𝑣𝑠cos ො𝛼sin ො𝛾

• Approximately eight pulse pairs 

per kilometer

𝑒𝑖 ෝ𝜑𝑁𝐺

Compensates for 
satellite motion

From RfA
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Level-1 data: line-of-sight velocity
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Level-1 data: reflectivity
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Level-1 data: performance

From RfMS
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Level-2 processing
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L2A Processing of Reflectivity
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L2A Processing of Reflectivity
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L2A Processing of LoS velocity
Level-1B Products

LoS Doppler  

Velocity

L2A Processing

De-aliasing 

Level-2A Products

Corrected 

LoS Velocity
NUBF

Correction

Wind Shear

Correction

Reflectivities
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L2A Processing for HLoS velocity
Level-2A Products

Corrected 

LoS Velocity

L2B Processing

Sedimentation 

velocity 

correction

Level-2B products

HLoS Velocity

Detection of 

Convection

and

 Projection onto 

the horizontal 

plane
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