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Background

Surface winds, currents, and waves interact over a wide range of spatio-temporal scales, which ranges from

centimetersto global scalesand from secondsto decades.

High-resolution satellite observationsof seasurface temperature (SST) reveal oceanicfronts, vortices, and filaments

at scalesbelow10 km, measurementsof oceansurfacedynamicsat this scalesare rare

Studies showsvariability of significant wave height at scalesshorter than 100 km is primarily governed by wave-

current interactions.

Currently there are fundamental gapsin our observationsof thesequantities.

Observational gap in coastal,shelf, and marginal ice zonesare noteworthy. In theseregions,exchangebetweenland,

ocean,cryosphereand atmospheretakesplacewhich impacts important processeslike wind-wave-current interactions

resulting in beacherosion,dispersionof pollutants and extremesealevelevents.

Oceanprocessstudiesare required for improving parameterization in our modelsfor a better prediction of weather

and oceans. Understanding them results in

Å Better implementation of adaptation and mitigation strategies

Å Increaseresilienceto natural hazardsand environmental changes.

Hence more and more space-basedinstruments dedicated for synergistic and simultaneousmeasurementsof wind,

waves,iceand currents are next frontier for earth observingsatellites.



CFOSAT (the China France Oceanography Satellite) is a joint China and France mission, dedicated to the simultaneous

observation oceansurface wind and surface gravity waves. This mission is unique in the sensethat it would have a synergistic

realization of both wind and wavesat the sametime.

SWIM Specifications and Geometry 

It aims to improve 

Å Numerical Weather Prediction (NWP) 

Å Ocean State Forecast (OSF) 

Å Ocean process studies and modelling ocean dynamics 

Å Prediction of climate variability 

Å Suffice to fundamental understanding the surface 

processes 

The CFOSAT carry two Ku-Band radars. 

VWave Scatterometerknown as Surface Waves 

Investigation and Monitoring instrument (SWIM) 

V Dual Polarized Rotating Fan-Beam Scatterometer

(SCAT) for wind measurements. 



Typical Observation on May 19, 2020

CFOSAT Jason-3
The SWH from SWIM on-board CFOSAT and Jason-3

Advantage of SWIM geometry on applications 

SWIM provides excellent opportunity with enhanced data availability over the traditional nadir altimetry. 



Analysis of the Nadir Data: SWH and Wind Speed Validation for Mar- May 2020 using Jason-3

Methods: For the nadir observations from SWIM we consider a spatio-temporal window of maximum 70 km and 30 

min within which the Jason-3 and SWIM measurements are located and we compare them with one another. 

Comparison of CFOSAT Nadir SWH and Jason-3 

SWH from March, 01 ïMay, 26, 2020 (after applying 

3-sigma criteria). Collocated points within 50 km are 

used for making the plot. 
Comparison of CFOSAT Nadir Wind and 

Jason-3 Wind from March, 01 ïMay, 26, 2020 

SWIM provides nadir measurements at par with traditional altimeters 



Comparison of CFOSAT Nadir SWH and NDBC buoy observations from March, 01 ïMay, 26, 2020 

Analysis of the Nadir Data: SWH and Wind Speed Validation for Mar- May 2020 using global NDBC buoys

Methods: For the nadir observations from SWIM we consider a spatio-temporal window of maximum 70 km and 30 

min within which the Buoy and SWIM measurements are located and we compare them with one another. 

SWIM provides nadir measurements  matches well with in-situ buoys 



Comparison of CFOSAT Nadir 

SWH and Off-Nadir SWH 

measurements from March, 01 ï

May, 26, 2020

Analysis of  Off-Nadir Data: Comparison of SWH from off-nadir beams and Nadir measurements for Mar- May 2020

At 10° at either side of nadir the spread in SWH is much less as compared to the 6° and 8°



Variation of SWIM off Nadir SWH measurements computed from spectra along with buoy measurements from 

March, 01 ïMay, 30, 2020. The green lines are the far range observations while red lines are near range. Blue 

dotted and solid lines are nadir and buoy observations respectively.

Analysis of  Off-Nadir Data: Comparison of SWH time-series from off -nadir beams and Nadir measurements and Buoys

If we compare the non-nadir measurements of SWIM with the Buoy data we can see the nadir measurements are best match and far 

range measurements are better match to the observations as compared to the near range. 



Comparison of CFOSAT off 
Nadir SWH measurements 
computed from spectra   
with Jason-3 
measurements from 
March, 01 �tMay, 26, 2020

This figure shows the 6° and 10° incidence angle measurements at either side of the nadir. With respect to Jason-3 we can observe the 

RMSE at far range is around 0.70m and 0.65m on each side of nadir, while at near range the RMSE is much more i.e. 1.2 m and 1.13m 

respectively. The reason as discussed by few studies may be due to increased speckle noise at near range. 


