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Ground subsidence at relatively large amplitude has started in several coastal cities in China
in 1980s, such as Shanghai and Tianjing. Following fast economy developments across the
country thereafter, ground subsidence has expanded into inland areas. The main causes of
ground subsidence in China are over-exploitation of groundwater and other underground
resources. The subsidence has not only affected individual metropolis but it has also evolved
into regional disasters. Currently, four major subsidence zones exist across the country: the
Beijing-Tianjing- Tangshan area, the Yangtze River delta region centred at Shanghai,
Suzhou and Wuxi, the Pearl river delta region centred at Guangzhou and Zhuhai, and the
Weihe-Fenhe basin centred at Xi'an and Taiyuan. The total area affected by ground
subsidence up to 2003 was approximately 930,000 km2, causing annual direct economic
loss of over 1.2 billion US Dollar. Land subsidence has been recognized as the No.1 natural
disaster in China. Therefore developing reliable and effective techniques to monitor land
subsidence over large area is very important.

Traditionally, land subsidence is measured by ground-based techniques, such as spirit level,
borehole extensometer and GPS. These methods cannot achieve a sufficiently high spatial
density over large areas. In contrast, Interferometric SAR (INSAR) can achieve an accuracy
comparable to GPS, but at a higher spatial density and a larger coverage when applied to
ground subsidence mapping. Moreover, the newly developed time series INSAR techniques,
e.g. permanent scatterers (PS) INSAR and small baseline subset INSAR, have substantially
improved the reliability of deformation mapping because the temporal and spatial
decorrelation associated with repeat pass differential INSAR can be effectively overcome
with these techniques. This project aims to develop a methodology to map land subsidence
by integrating multi-wavelength time series SAR images, e.g. ENVISAT C-band ASAR
images and TerraSAR-X images. Time series C-band images are used to estimate large
spatial scale deformation patterns and topographic errors. These information are then input
into the processing of time series of high resolution TerraSAR-X images to detect localized
displacements and heights of buildings and other man-made structures in more detail. The
objective of this project is to develop the methodology of integrating time series C- and X-
band INSAR processing to retrieve both large spatial scale and localized land subsidence
information over a large area.

Two study areas will be chosen with one in Beijing and another one in Zhejiang province.
These two areas are of different character. The Beijing test site is at the east of Beijing city,
and is highly urbanized. It is in the north of China and the weather is usually very dry. The
Zhejiang test site is located at the Taizhou region with very humid weather. This region is a
small plain scattered with many towns. It is famous for its highly developed medium and
small private enterprises and represents one of the most prosperous areas in China. For
both test sites, time series ENVISAT ASAR and TerraSAR-X images acquired between 2008
Jan and 2010 Dec. will be collected. The National Administration of Surveying, Mapping and
Geoinformation (NASG) of China, in collaboration with other related agencies, are going to
launch a nationwide monitoring program. Land subsidence monitoring across the country will
be an important component of the program. As the largest research institution affiliated to
NASG, Chinese Academy of Surveying and mapping (CASM) has been funded by NASG to
conduct a pilot research on operational monitoring of large area land subsidence by
integrating satellite SAR remote sensing and ground measurement. The pilot research could
provide some financial support for this DRAGON project.
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