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ïDr. Markku Similä and Dr. Marko Mäkynen  Ƅ Finnish Meteorological 

Institute, Finland 

Â Chinese Partners  

ïDr. Xi Zhang (PI) Ƅ First Institute of Oceanography, SOA, China,  

          E-mail: xi.zhang@fio.org.cn 

ïProf. Junmin Meng Ƅ First Institute of Oceanography, SOA, China 

ïDr. Yonggang Ji Ƅ First Institute of Oceanography, SOA, China 

ïMs. Meijie Liu Ƅ First Institute of Oceanography, SOA, China 

ïMr. Qinchuan Xie Ƅ First Institute of Oceanography, SOA, China 

I . Team Composition 

Our team has built good cooperation in Dragon-2 project. 
In Dragon-3 we will continue to extend our cooperation.  

mailto:Wolfgang.Dierking@awi.de
mailto:xi.zhang@fio.org.cn


II . Background 

Â The region surrounding the Bohai Sea 

accounts for about 23% of Chinaôs GDP. 

Â Sea ice constitutes a serious hazard to 

the marine transportation and marine 

exploration in the Bohai Sea. 

Â Detection and monitoring sea ice are of 

great importance to the offshore 

exploration and the marine transport. 

Â Sea ice monitoring is an important task 

for State Oceanic Administration (SOA). 

Distribution of oil-platform 
In the Bohai Sea 

Ice can damage the oil platform  



III . Objectives 

Â This project is the extension of Dragon-2 programme (ID: 5290) 

Å Dragon-2 programme mainly developed sea ice detection technique by SAR data; 

Å This project will focus on using multi-source (optical and microwave) satellite data to 

retrieve sea ice parameters. 

Â The objectives of this project will be devoted to study on the unsolved 

problems of Dragon-2 programme by multi-source satellite data 

Å Sea ice classification methods by multi-sensor satellite data, especially Chinese satellite 

data and new European satellite data; 

Å Sea ice thickness retrieval methods by SAR data comparing with Cryosat-2 data; 

Å Sea ice regime annual change analysis in the Bohai Sea; 

Â The other objectives of this project is to evaluate the sea ice monitoring 

ability of new European satellite data 

Â Provide a great chance to training young scientists and graduate 

students 



IV. Research Contents 

1. Sea ice classification methods with multi-source satellite 

data 

2. Sea ice thickness retrieval methods with SAR data 

comparing with Cryosat-2 data 

3. Sea ice regime annual change analysis in the Bohai Sea 

4. Comparison of sea ice regimes from the Arctic, Antarctic, 

Bohai Sea, and Baltic Sea by Sino-European Team 



1. Sea ice classification methods with multi-source satellite data 

ŵ Sea ice classification methods with SAR data 

Â In Dragon-2 project, we have developed 

sea ice detection methods by ENVISAT 

ASAR data. 

Â In Dragon-3 project, we will modify those 

methods to applicable for Sentinel-1 data 

Â In Dragon-3 project, we will evaluate the 

sea ice monitoring ability of Sentinel-1 

data 
Sentinel-1 satellite  



Ŷ  Sea ice classification method with optical remote sensing data 

Â In Dragon-2 project, the developed sea ice 

detection methods are only for SAR data. 

Â In Dragon-3 project, we will propose sea ice 

detection and classification methods for 

Chinese optical satellite and Sentinel-2 

satellite data. 

ü Sentinel-2 

ü HJ series 

ü CBERS series 

Â In Dragon-3 project, we will evaluate the sea 

ice monitoring ability of Sentinel-2 data 

HJ satellite  



Â Related research work 

IR band: 760nm-900nm 

Sea Ice 

Green band: 520nm-620nm 

Sea Land 

Beijing-1 sea ice image  Sea ice classification result 



2. Sea ice thickness retrieval methods with SAR data 

 

Â Analysis the relation between sea ice thickness and SAR 

backscattering characteristics. 

Â Establishing the statistical empirical relation between ice thickness 

and SAR backscattering characteristics. 

Â Sea ice thickness data source 

ü CryoSAT-2 

ü Sentinel-3/SRAL 

ü Sea ice EM thickness data 

ü In-situ sea ice thickness data 



Â Related research work 

RADARSAT-2 SAR 19-3-2011  

Fine Quad polarization 

VV  HH  VH 

Simultaneously EM sea ice thickness data 



üWe found that the like-polarized ratio at C-band has high correlation 

coefficient with sea ice thickness. 

üEspecially in sea ice thickness < 1m. 



3. Sea ice regime annual change analysis in the Bohai Sea 

Â In Dragon-2 project, the sea ice regime has be analyzed only by sea 

ice area or maximum distance of ice edge.  

Â In Dragon-3 project, we will use sea ice area + sea ice thickness to 

analyze sea ice regime in the Bohai Sea. 

¸ Sea ice area provided by 

üSAR data: Sentinel-1, TerraSAR 

üOptical data: HJ, CBERS, Sentinel-2 

¸ Sea ice thickness provided by 

üCryoSAT-2 

üSentinel-3/SRAL 

Â In Dragon-3 project, we will analyze the relationship between sea ice 

regime grades and environmental condition (e.g. temperature, wind) 



Â Related research work 

üDaily variation of sea ice area V.S. air temperature 

2005~2006 Winter 

Daily average air temperature(Ņ) 
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Variation of 
sea ice area  

Fitted line 

Critical air temperature :-5.6Ņ  

ȹS=-249.0437(T̅5.6)  

üWhen air temperature rises 1Ņ, 

the sea ice area will decrease 

249.0437 km2; 

üWhen air temperature 

decreases 1Ņ, the sea ice area 

will increase 249.0437 km2; 
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Blue is sea ice area extracted by remote sensing data 

Red is simulated variation of sea ice area 

bŜȄǘΣ ǿŜ ǿƛƭƭ ŀŘŘ ǿƛƴŘΣ ǘƛŘŜΣ ΧΦΦ ǘƻ ǎƛƳǳƭŀǘŜ ǘƘŜ ǾŀǊƛŀǘƛƻƴ ƻŦ ǎŜŀ ƛŎŜ ŀǊŜŀΦ  



 

ÂComparing backscattering statistics of SAR data from different 

sea ice regions.  

ÂThe comparison serve as a guideline if the methods developed 

for the Bohai Sea are applicable in other sea ice regions and, 

vice versa, if the results achieved in other regions remain 

useful in the ice conditions typical for the Bohai Sea. 

4. Comparison of sea ice regimes from the Arctic, 

Antarctic, Bohai Sea, and Baltic Sea by Sino-European 

Team 



   Aerial ice and field ice observations are carried out by the State 

Oceanic Administration every winter.  

Â Aerial photography 

     Aerial ice observations are carried out by the 

sea supervise plane every winter.  

Aerial photography  

Â Aerial EM ice thickness data  

9a Řŀǘŀ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ άhŎŜŀƴ Public-welfare Scientific ǇǊƻƧŜŎǘǎέΦ  

V. Field data collection 

Â Field work 

Field ice observations are carried out by the North Sea Forecast Center every 

winter.  



VI. Expected Results 

1. Sea ice classification methods with SAR and optical data; 

2. Evaluation the sea ice monitoring ability of Chinese 

satellite data and new European satellite data; 

3. Sea ice thickness retrieval methods with SAR data;  

4. Sea ice regime annual change analysis; 

5. Comparison of sea ice regimes from the Arctic, Antarctic, 

Bohai Sea, and Baltic Sea by Sino-European Team 



VII. Schedule and  
Young Scientists Contribution 

ŵ The first year: Develop sea ice classification methods with multi-source satellite 

data. 

       Young scientists: 1 PhD. student +1 Post-graduate student 

Ŷ The second year: Sea ice thickness retrieval methods with SAR data comparing 

with Cryosat-2 data 

       Young scientists: 1 PhD. student +1 Post-graduate student 

ŷ The third year: Sea ice regime annual change analysis in the Bohai Sea 

       Young scientists: 2 Post-graduate students 

Ÿ The fourth year: Comparison of sea ice regimes from the Arctic, Antarctic, Bohai 

Sea, and Baltic Sea by Sino-European Team + Project evaluation and final report. 

      Young scientists: 1 PhD. student + 2 Post-graduate students 



Thanks for your attention!  







V. Data Requirements 

ÅSAR Data 

Dec 1st to Mar 15th 

Lon: 117.5£-  122.5£E, Lat: 37£-  41£N 

ÂENVISAT ASAR (Archived) 

üWSM/IMP/APP 

üWSS/IMS/APS 

ÂSentinel-1 (New acquisitions) 

üSM/IW/EW 

ÂALOS PALSAR (Archived) 

üAny productions 

ASAR (WSM) Wide swath 

ASAR (IMP) narrow swath 



2010.02.09 HJ-1A CCD 

ÅOptical Data 

Dec 1st to Mar 15th 

Lon: 117.5£-  122.5£E, Lat: 37£-  41£N 

ÂHJ data 

üArchived 

üNew acquisitions 

ÂCBERS 

üArchived 

üNew acquisitions 

ÂSentinel-2 

üNew acquisitions 



ÅOther Satellite Data 

Dec 1st to Mar 15th 

Lon: 117.5£-  122.5£E, Lat: 37£-  41£N 

ÂCryoSAT-2 

üArchived 

üNew acquisitions 

ÂSentinel-3/SRAL 

üNew acquisitions 

CryoSAT-2 satellite  


