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Scientific issues:

Over the past decade, the tools to observe, understand and model the marine coastal
environment have gradually improved, both in development of in-situ and remote sensing
observational technology and in advances in numerical simulation and high performance
computing, including new methods for data assimilation. However, there are still deficiencies
in our ability to understand and describe the variability within the coastal and shelf seas and
their influence on the marine environment and ecosystems. These deficiencies arise from
lack of regular and routine observations, limitations in quantitative interpretations of satellite
observations as well as from gaps in our understanding of the many processes involved.
Closely allied to these is the need to fully integrate an adequate hierarchical set of properly
validated models capable of assimilating heterogenic data and simulating the state and
evolution of this marine system.

Objectives:

(1) Toinvestigate winds, waves, currents and other mesoscale processes (internal waves,
fronts, eddies, etc) in China Seas with multiple satellite sensors (SAR, Altimetry and
Scatterometry) from China, ESA and TPM. To some extent the project builds on the
achievements from Dragon as well as recently innovative findings with the combined
use of Doppler observations from ASAR, empirical modelling and the DopRIM
simulation. In particular the investigation shall focus on internal wave observations. The
Chinese continental shelf and open seas are excellent natural laboratories for studies of
internal waves. Their signals are regularly detected in specific areas and reveal both
determination of the generation site, the propagating phase speed, and their interaction
with shallow water bathymetry and the location of dissipation.

(2) To develop ocean wave energy resource evaluation method with remote sensing data.
To get ocean wave energy resource distribution map of China Seas. Ocean wave
parameters are retrieved from SAR imagery by using cross spectra method, and at
coastal regions, the effects of islands, ships and oil spill should be considered. The
results are also compared with in situ data to correct SAR retrieval results. The study
area is segmented by 15kmx15km, and the quality control of ocean waves is conducted
before the monthly statistical results of ocean wave parameters, such as wave height,
period, and average wave direction are given. Because the coverage of remote sensing
data is temporally and spatially uneven, ocean wave models will also be used to
calculate ocean wave parameters. Then the power density of ocean waves is estimated
based on remote sensing data and numerical models.

(3) To analyse coastlines changes in the China coastal zones especially Yangzi River
Estuary due to reclamation. Coastline monitoring is an important step in many coastal
engineering projects such as harbour construction and for coastal protection.
Furthermore, coastline change detection is an important environmental parameter, i.e. in
connection with erosion from storm impact or human disturbance. Using the synthetic
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aperture radar (SAR) technique it is possible to monitor the coastline change. This has
been demonstrated with the single polarization SAR technique and multipolarization
SAR technique. There are two key techniques to monitor coastline changes. The first
one is seal/land discrimination by using SAR images (different approaches will be
applied for different mode), and the other is the extraction of the coastline from
waterlines and other models such as digital elevation model (DEM) and the tidal model
(based on tidal correction, and DEM in the intertidal zone and the tidal model). Coastline
detected results from multi sensor satellite data over coastal regions will be compared.
The impact of human activities on the coastline change will be analyzed.

To prepare CFOSAT by using SAR and Scatterometry data. A wave-scatterometer
spectrometer (SWIM: Surface Waves Investigation and Monitoring) and a scatterometer
(SCAT) are on board CFOSAT. It is scheduled to begin orbital operations in 2015. The
algorithm and methodology are prepared by using existing SAR and Scatterometer data.
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