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The Bohai Sea and its coastal regions are significant economic development areas in China.
When winter comes, sea-water-frozen ice and its drift pose a great threat to coastal
construction and manufacturing industry, such as marine transportation, off-shore oil and
gas exploration and fishery industry, leading to severe economic loss to China. Therefore, it
is necessary to develop techniques for sea ice monitoring.

In this project, we will extend the techniques implemented as part of the Dragon-2
programme (ID: 5290) to extract sea ice parameters and to improve sea ice monitoring
capabilities using multi-sensor satellite data in the Bohai Sea.

At first, we will implement field work in winter of each year and use airborne SAR, space
borne SAR and EM-31 & laser ice thickness measurement instrument to obtain sea ice in-
situ data, synchronized with space borne remote sensing. Then we will fill gaps of
knowledge concerning the characteristics of multi-frequency and multi-polarization data of
different sea ice types in the Bohai Sea in order to find the optimization configuration of SAR
data for sea ice monitoring. Using optical and SAR data combined with the fieldwork results,
we will analyse spectral characteristics and backscattering characteristics of different ice
types; and try to establish multi-sensor sea ice classification methods. Thirdly, combined
with the EM ice thickness data, we will analyse the relation between ice surface temperature
and sea ice thickness with thermal satellite data, analyse the relation between ice surface
roughness and sea ice thickness with SAR data, and try to present sea ice thickness
retrieval methods using thermal satellite data and SAR data. Fourthly, according to sea ice
types and thickness information extracted by sea ice classification methods and sea ice
thickness retrieval methods, we will produce sea ice production thematic map, and analyse
the relationship between sea ice regime grades and environmental factors (e.g. temperature,
wind, j). At last, we will investigate and analyse the backscattering statistics of ice in the
Bohai Sea and those in the Baltic Sea using different SAR sensors. The comparison serve
as a guideline if the methods developed for the Bohai Sea are applicable under the Baltic
Sea conditions and, vice versa, if the results achieved in the Baltic Sea remain useful in the
ice conditions typical for the Bohai Sea. The developed methods can provide technical
support in the operational sea ice monitoring in the Bohai Sea.

This research is supported by National Natural Science Foundation of China (60890075,
40906093) projects and Ocean Public-welfare Scientific Projects (200905029, 201105016).
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