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In order to satisfy a great land demand for industrial development, business and coastal
engineering, man-made lands reclaimed from the sea are used to build airports, harbours,
and industry parks using its broad air and land spaces. However, reclaimed foundation
settlement process is of public concern, including the continuous impacts of ocean
processes on its stability. Ground subsidence with a rate of 10 cma-1 may cause serious
damage to buildings, highways, airport runways, harbours, and underground facilities. Thus,
detection and measurement of residual settlement of reclaimed land, including monitoring
continuous impacts of ocean processes on its stability, are a necessary work.

Lingang New City has been the biggest development plan for Shanghai since Pudong New
Area. The area of Lingang New City is approximately 300 km2. The area, where Lingang
New City is built, is reclaimed from the sea. The goal of the proposed project is to investigate
residual settlement of the reclaimed foundation, coastal line change, and erosion
assessment at Lingang New City with high resolution SARs. In this project, higher level
products, such as ground settlement history at each Persistent Scatterer (PS) point, ground
settlement trend map, coastal lines change map, and coastal erosion rates will be obtained
by exploiting archives of SAR data collected by the ERS-1/2, ENVISAT, Sentinel-1, ALOS,
TerraSAR-X, and TanDEM-X radar sensors and Persistent Scatterer Interferometry (PSI)
methodologies, including the Small Baseline Subset (SBAS) approach and Differential
Interferometric Synthetic Aperture Radar (DInSAR) technologies. The achieved results will
be validated by inter-comparison to available ground truth data. Ground settlement models
of reclaimed foundation of the study area will be derived. To the purpose, time series
analyses, correlation analyses, and statistical analyses will jointly be performed. Based on
the retrieved ground deformation velocity maps of the study area, a thematic map of the
subsiding zones will finally be generated. For this project, we will further study the
relationship of continuous impacts of ocean processes and ocean reclamation foundation
stability with long time series of high resolution SAR images. In addition, long-term
deformation time series obtained by processing high resolution SAR images will also be
used to monitor coastal line change and erosion assessment at Lingang New City. Coastal
line change map and coastal erosion rates will be retrieved through an integrated multi-
sensor DInSAR analysis. The scientific work will be financed from internal resources of the
participants. The deliverables of this proposal are papers and reports relevant in particular to
the monitoring of coastal zones. Additional funding will also be applied from National Natural
Science Foundation of China, and the China-ltaly governmental cooperation in the
framework of the science and technology program.
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