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CFOSAT Mission
• A China/France joint oceanography satellite to measure sea surface 

wind and waves

Chinese wind scatterometer (SCAT) 
Ocean surface wind vector

French wave spectrometer(SWIM) 
Directional spectrum of ocean surface waves
Nadir wind and Hs
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Chinese wind scatterometer (SCAT)
Ku band rotating fan beam concept 

 Incidences between 26°to 50°

Provides 

• σ0

• Ocean wind vector at the scale :

12.5 km x 12.5 km/25 km x 25  km

• Swath ~ 1000 km

 Expected accuracy: 
• Wind speed           2 m/s, 

• Wind direction          15° 3
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French wave spectrometer(SWIM) 
Ku band real aperture radar
6 incidence angles：0°, 2°, 4°, 6°, 8°, 10°
Provides :

• Directional wave spectra
• Significant wave height and wind speed
• 𝝈𝝈𝟎𝟎 mean profiles, 0 to 10°

 Expected accuracy: 

• Energy error           ≤15%,
• Wavelength error ≤ 10-20% (70 - 500m)
• Azimuth error ≤ 15°
• Nadir SWH                  max(10%, 50 cm) ,  Nadir Wind Speed max(10%, 2 m/s)
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Mean wave parameters
SWH

𝑆𝑆𝑆𝑆𝑆𝑆 = 4 ∬
𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑘𝑘,𝜙𝜙 𝑑𝑑𝑑𝑑𝑑𝑑𝜙𝜙

𝑘𝑘

Dominant Wave Length
𝜆𝜆𝑝𝑝 = �2𝜋𝜋

�∬ 𝑘𝑘𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑘𝑘,𝜙𝜙 𝑑𝑑𝑑𝑑𝑑𝑑𝜙𝜙 ∬ 𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑘𝑘,𝜙𝜙 𝑑𝑑𝑑𝑑𝑑𝑑𝜙𝜙

 Dominant Direction

Φ𝑝𝑝=
∬𝜙𝜙𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑘𝑘,𝜙𝜙 𝑑𝑑𝑑𝑑𝑑𝑑𝜙𝜙
∬𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑘𝑘,𝜙𝜙 𝑑𝑑𝑑𝑑𝑑𝑑𝜙𝜙

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀



• CFOSAT met typhoon Lingling
(2019) and measured wind 
and wave fields at about 10:22 
UTC on September 4.



• Comparison of the CFOSAT wind vectors to 
the remote sensed surface winds from 
CMEMs two hours later at 12:00 UTC on 
September 4, 2019

• The mean difference of wind speed is 1.1 m/s



• The SWH and Dominant Wave length of SWIM observation
during typhoon Lingling



• Comparison of CFOSAT observed 
SWHs and estimated SWHs based 
on the P-M spectrum.

ℎ𝑃𝑃𝑃𝑃 ≈ 0.22
�(𝑈𝑈10
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NOTE: SWIM product version 4.3.2

Stewart  (2008)



Moon et al. (2003)

θ = cos-1(a/x)  (x>=a)

• Comparison of observed deviation 
angles and theoretical deviation 
angles.



• Simultaneous CFOSAT 
observation of wind fields 
and wave fields under 
typhoon Lingling. 

CFOSAT simultaneous observation of super typhoon ‘Lingling’ in 2019
Cover story of Acta Oceanologica Sinica 2019 38(11)

By: Ying Xu, Jianqiang Liu, Lingling Xie*, Congrong Sun, Jinpu Liu, et al.



• Simultaneous 
CFOSAT 
observation of 
wind fields and 
wave fields under 
typhoon Maysak, 
2020. 



• 500 km away from the center of the
typhoon, the wave speed is 12~14.6
m/s (43-52 km/h), with wavelength
92-136 m and wave heights about 2-3
m, and local wind speed about 7 m/s.

λ (m) V (m/s)
136.66 14.61 
100.85 12.55 
113.21 13.29 
103.38 12.71 
122.56 13.83 
106.71 12.91 
131.03 14.30 
104.09 12.75 
115.22 13.41 
92.11 11.99 

126.58 14.06 
116.21 13.47 
117.36 13.54 
124.22 13.93 



• Both of SCAT products and SWIM products show promising results.

• The observed SWHs generally agree with the theoretical estimates in high 
sea state. 

• The misalignment of the wind and wave directions during typhoon was 
observed, and the deviation angle increases with the distance from the 
typhoon center as theoretically predicted.

• With the improvement of inversion algorithms and data processing, further 
research is implementing.
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