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Ground Subsidence Detection of Nantong City
Based on PS-InSAR and GIS Spatial Analysis
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University . Nanjing 210098, China)

Abstract: The best filter method was proposed and the
window size was determined by the structure function to
improve the accuracy of extracting the atmospheric effects
from the residual phase by filtering in the Permanent scatter
interferomentry SAR ( PS-InSAR ) technique. The

deformation rate of permanent scatterers was analyzed to

linear

examine the distribution of data and detect outliers. and then
was interpolated with Kriging method. To verify the method,

Nantong was chosen as the test area and 15 Envisat SAR
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images acquired during period of 2006—2007 were used to
detect the ground subsidence of Nantong. The experimental
results show that the method can improve the accuracy of the
extraction of atmospheric effects. A ground subsidence rate
map of Nantong with high resolution is generated. Several
subsidence funnels are found in Nantong downtown during the
period of 2006—2007. There are not large subsidence funnels
in Nantong downtown between 2006 and 2007, and the
subsidence rate of most regions in Nantong city is no more

than 11 mm annually.

Key words: permanent scatterers technique; monitor ground

subsidence; atmospheric effects;  structure function;

spatical analysis
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Fig.1 Flow chart of PSs linear deformation

rate spatial analysis
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Tab.1 ASAR images over Nantong and baseline parameters
G5 G ] MEALE/m  BEISEER/d
1 2006 - 01 — 22 -910 — 560
2 2006 - 02— 26 - 203 - 525
3 2006 - 05-07 230 — 455
4 2006 -09-24 - 671 -315
5 2006 -10-29 - 280 - 280
6 2006 - 12-03 12 —245
7 2007 -03-18 428 - 140
8 2007 - 04 — 22 41 - 105
9 2007 - 05-27 32 -70
10 2007 -07-01 71 -35
11 2007 - 08 - 05 0 0
12 2007 -09-09 270 35
13 2007-10-14 85 70
14 2007 -11-18 328 105
15 2007 -12-23 -313 140
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Fig.2 Residual phase diagram of the interferogram 9
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Fig.3 Filtered residual phase of the interferogram 9
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Tab.3 Interpolation results of before and after

reducing the impact of outliers

HARRR IR/ mm FIT7 IR/ mm P HPRAER 2/ mm
EVerie -0.022 1.931 1.814
;ﬁ%g% 0.012 1.639 1.580
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Fig.5 Ground deformation rate map of Nantong city
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