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Project’s objectives

(1) Assimilation studies of wind, waves and sea level in the context of hurricanes 
forecasts; 

(2) The influence of swell on the studies of coastal extremes;
(3) Studies of vortex Rossby waves, asymmetric TC structures, rain bands, and sub-scale 

circulations by using high spatial resolution ocean wind data; 
(4) Analysis of relationship between the above internal dynamical processes and TC 

intensity changes; 
(5) Consistent analysis on winds, waves and storm surges in the context of hurricanes; 

and 
(6) Consistent monitoring of ocean surface current and internal waves using multi-

source satellite data.
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Project’s schedule

The overall progress of this project will be coordinated by the two PIs: Dr. Bertrand 
CHAPRON and Prof. Jingsong YANG. The obtained results will be accordingly reported at 
each annual symposium.
                                                                                                
Year 1: Data preparation, methodology development; 
Year 2: Data preparation, methodology development, calculation, analysis;
Year 3: Calculation, analysis, validation;
Year 4: Analysis, validation, pre-operation and demonstration. 

                                                                                                
The online training of young scientists and academic exchanges with European 
scientist are still carried out during COVID-19.

Training of young scientists and academic exchanges

Current progresses: 5 joint publications



EO Data Delivery

Data access (list all missions and issues if any). NB. in the tables please insert cumulative figures (since July 2020) for no. 
of scenes of high bit rate data (e.g. S1 100 scenes). If data delivery is low bit rate by ftp, insert “ftp” 

ESA Missions No. 
Scenes

1. Sentinel-1A WV FTP

2. Sentinel-1B WV FTP

3.

4.

5.

6.

Total:

Issues:

ESA Third Party Missions No. 
Scenes

1.  CYGNSS FTP

2.

3.

4.

5.

6.

Total:

Issues:

Chinese EO data No. 
Scenes

1. CFOSAT SCAT FTP

2. CFOSAT SWIM FTP

3. HY-2 SMR FTP

4. HY-2 SCAT FTP

5. HY-2 ALT FTP

6.

Total:

Issues:



European Young scientists contributions in Dragon 5

Name Institution Poster title Contribution 

Alexey MIRONOV eOdyn, France Validation of Wave Spectral Partitions From SWIM 
Instrument On-Board CFOSAT Against In Situ Data

Second Author 



Chinese Young scientists contributions in Dragon 5

Name Institution Poster title Contribution 

Xiaohui LI State Key Laboratory of Satellite 
Ocean Environment Dynamics, 
Second Institute of 
Oceanography, MNR, China

Analysis of coastal wind speed retrieval from CYGNSS 
mission using artificial neural network
Pesented in the 1st YEAR RESULTS SYMPOSIUM

First Author & 
Presenter

He WANG National Ocean Technology 
Center, China

Characterizing Errors in the Swell Height Data 
Derived from Directional Buoys Via the Joint Analysis 
of Sentinel-1 SAR, CFOSAT/SWIM and WaveWatch III 
Simulations

First Author & 
Presenter

Huimin LI School of Marine Sciences, 
Nanjing University of 
Information Science and 
Technology, China

Up-to-Downwave Asymmetry of the CFOSAT SWIM 
Fluctuation Spectrum for Wave Direction Ambiguity 
Removal

First Author & 
Presenter

Haoyu JIANG China University of Geosciences, 
China

Validation of Wave Spectral Partitions From SWIM 
Instrument On-Board CFOSAT Against In Situ Data

First Author & 
Presenter

Lin REN State Key Laboratory of Satellite 
Ocean Environment Dynamics, 
Second Institute of 
Oceanography, MNR, China

Validation of Wave Spectral Partitions From SWIM 
Instrument On-Board CFOSAT Against In Situ Data

Third Author 



Chinese Young scientists contributions in Dragon 5

Poster
ID: 237

Dr4 
YSPS.2.1: 
Time:
Monday, 
19/July/2021:
10:15am - 
1:00pm

DRAGON 5 1st YEAR RESULTS SYMPOSIUM
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Wednesday, 19/Oct/2022  9:50am - 10:00am
ID: 186 / P.2.1: 9
Poster Presentation
Ocean and Coastal Zones: 58009 - Synergistic Monitoring of Ocean Dynamic Environment From Multi-Sensors
Characterizing Errors in the Swell Height Data Derived from Directional Buoys Via the Joint Analysis of Sentinel-1 SAR, CFOSAT/SWIM and 
WaveWatch III Simulations

He Wang, Jingsong Yang, Bertrand Chapron, Jianhua Zhu

National Ocean Technology Center, China, People's Republic of

Characterizing the uncertainties in buoy ocean wave records is critical not only for understanding the limitations of in situ wave measurements, 
but also for interpreting the implied accuracies of the remotely sensed products in which these buoy data are used as validation references. This 
letter preliminarily assesses the error of long-period swell heights (Hss) representing specific directional wave partition energy observed from 
deep-water buoys moored in the northeast Pacific. We propose a buoy Hss error estimation method by combining dual and triple collocation 
using data derived from buoys, two kinds of space-borne radars and numerical simulations. Compared to traditional methods, the proposed 
approach can reveal “absolute” errors (with respect to the underlying truth) from buoy Hss, accepting and then confirming that swell heights from 
buoy, satellite and model are all uncertain. This study simultaneously employs ocean swell products derived from synthetic/real aperture radars 
(Sentinel-1A/B and CFOSAT/SWIM) and WaveWatch III ocean wave model hindcasts to diagnose the accuracy of the Hss values observed by buoys 
of National Data Buoy Center (NDBC) and Coastal Data Information Program (CDIP) during the period from July 2019 to October 2021. We 
quantify that the NDBC’s 3-m heave-pitch-roll buoy (CDIP’s Waverider buoy) recorded Hss have root-mean-square error of 0.17 m (0.12 m), or 
have about 10.65% (7.06%) uncertainty relative to the mean Hss value (approximately 1.6 m). Our findings imply that the reference value 
uncertainties should be taken into account when understanding direct satellite Hss validation against buoy in situ.
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Wednesday, 19/Oct/2022  9:30am - 9:40am
ID: 108 / P.2.1: 7
Poster Presentation
Ocean and Coastal Zones: 58009 - Synergistic Monitoring of Ocean Dynamic Environment From Multi-Sensors
Up-to-Downwave Asymmetry of the CFOSAT SWIM Fluctuation Spectrum for Wave Direction Ambiguity Removal

Huimin Li1, Daniele Hauser2, Bertrand Chapron3, Biao Zhang1, Jingsong Yang4, Yijun He1

1School of Marine Sciences, NUIST, China, People's Republic of; 2Laboratoire Atmosphère, Observations Spatiales (LATMOS), UVSQ, Centre National de la Recherche 
Scientifique (CNRS), Université Paris-Saclay, Sorbonne Université, 78280 Guyancourt, France; 3IFREMER, Univ. Brest, CNRS, IRD, L aboratoire d’ Oceanographie P 
hysique et Spatiale (LOPS), 29280 Plouzané, France; 4State Key Laboratory of Satellite Ocean Envi- ronment Dynamics, Second Institute of Oceanography, Ministry of 
Natural Resources, Hangzhou 310012, China

The surface wave investigation and monitor- ing (SWIM) aboard the China-France Oceanography Satellite (CFOSAT), a pioneer conically scanning wave spectrometer, 
was successfully launched on October 29, 2018. Its innovative configuration composed of one nadir and five rotating near-nadir beams is designed to simultaneously 
observe the directional wave spectrum at a global scale. In this study, we systematically implement the spectral analysis of the radar backscattering with the 
periodogram technique to obtain the fluctuation spectrum for each azimuth direction. The 2-D fluctuation spectrum of the three spectral beams (θ = 6◦ , 8◦ , and 
10◦ ) combines all the azimuth directions within one entire rotation of 360◦. The case study demonstrates that the wave features (peak wavelength and direction) 
are roughly consistent between the estimated fluctuation spectrum and the collocated WaveWatch III wave slope spectrum. A marked up-to-downwave asymmetry of 
the fluctuation spectrum with larger spectral level in the upwave direction for all the three spectral beams is observed. A ratio is defined between the fluctuation 
spectrum within the [0◦ , 180◦ ] sector relative to the [180◦ , 360◦ ] sector. Statistics display that this ratio is greater than 1 when it denotes the up-to-downwave 
ratio and smaller than 1 for the down-to-upwave ratio. This observed spectrum asymmetry is linked to the asymmetric modulation from upwind to downwind. In 
addition, we employ such finding to help remove the 180◦ wave direction ambiguity from a practical point of view. Preliminary results of the direction ambiguity 
removal display a bias of 41.3◦, 40.6◦, and 36.7◦ for the beams. The 10◦ beam shows slightly better performance compared to the other two beams in terms of 
bias and standard deviation. This shall lay a strong basis for the operational implementation of such algorithm to resolve the direction ambiguity.
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Wednesday, 19/Oct/2022  9:40am - 9:50am
ID: 109 / P.2.1: 8
Poster Presentation
Ocean and Coastal Zones: 58009 - Synergistic Monitoring of Ocean Dynamic Environment From Multi-Sensors
Validation of Wave Spectral Partitions From SWIM Instrument On-Board CFOSAT Against In Situ Data

Haoyu Jiang1, Alexey Mironov2, Lin Ren3, Alexander Babanin4

1China University of Geosciences, China, People's Republic of; 2eOdyn, France; 3State Key Laboratory of Satellite Ocean Environment Dynamics, 
Second Institute of Oceanography, Ministry of Natural Resources, China; 4The University of Melbourne, Australia

The Surface Waves Investigation and Monitoring (SWIM) instrument onboard the China France Oceanography Satellite (CFOSAT) can retrieve 
directional wave spectra with a wavelength range of 70~500 m. This study aims to validate the partitioned integrated wave parameters (PIWPs) 
from SWIM, including partitioned significant wave height (PSWH), peak wave period (PPWP), and peak wave direction (PPWD), against those from 
National Data Buoy Center (NDBC) buoys. With quasi-simultaneous spectra from two NDBC buoys 13 km away from each other near Hawaii, the 
methods of comparing PIWPs from two sets of spectra were discussed first. After cross-assigning partitions according to the spectral distance, it is 
found that wrong cross-assignments lead to many outliers strongly impacting the estimate of error metrics. Three methods, namely comparing 
only the best-matched partition, changing the threshold of spectral distance during cross-assignment, and maximum likelihood estimation of 
root-mean-square error (RMSE) of PIWPs, were used to reduce the impact of potential wrong cross-assignments. Using these methods, the SWIM 
PIWPs were validated against NDBC buoys. The results show that SWIM performs well at finding the spectral peaks of different partitions with the 
RMSE of PPWPs and PPWDs of 0.9 s and 20°, respectively, which can be a useful complement for other wave observations. However, the accuracy 
of PSWH from SWIM is not that good at this stage, probably because the high noise level in the spectra impacts the result of the partitioning 
algorithm. Further improvement is needed to obtain better PSWH information.
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Progress 1/5
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Progress 2/5
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Progress 3/5
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Progress 4/5
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Progress 5/5
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Project’s schedule

The overall progress of this project will be coordinated by the two PIs: Dr. Bertrand 
CHAPRON and Prof. Jingsong YANG. The obtained results will be accordingly reported at 
each annual symposium.

Year 1: Data preparation, methodology development; 
Year 2: Data preparation, methodology development, calculation, analysis;
Year 3: Calculation, analysis, validation;
Year 4: Analysis, validation, pre-operation and demonstration. 

Future plan
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Thanks for your attention


