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Tab.1 Interferometric Parameters(Perpendicular Baseline, Date Length, Doppler Centroid) of ASAR Data
/m
/Hz
1 20 770~44 818 2799 2006~2010 20090419 —30~511 259~281
2 175 20 770~44 818 2 817 2006~2010 20090208 64~826 247~296
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8 21 815~44 861 2 853 2006~2010 20081029 —323~457 234~267
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15 26 052~45 090 2 799 2007~2010 20090227 —306~457 265~289
16 47 26 052~45 090 2 817 2007~2010 20080801 —285~553 258~288
17 26 052~45 090 2 835 2007~2010 20080801 —286~544 245~273
18 26 052~45 090 2 853 2007~2010 20080801 —326~534 245~267
19 23 590~45 133 2 817 2006~2010 20090720 —377~562 258~282
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2 PSInSAR (2006—2010) /mm
Tab. 2 Results Comparison Between PSInSAR and Levelling Measurement from 2006 to 2010/mm
PS PS PS
1 —3.6 —3.1 —0.5 30 —32.6 —35.4 2.8 59 —32.9 —31.2 —1.7
2 —11.0 —12.1 1.1 31 —4.1 —12.9 8.8 60 —58.5 —65.95 7.0
3 —7.0 —14.1 7.1 32 —69.8 —66.4 —3.4 61 —71.8 —81.4 9.6
4 —2.9 —12.8 9.9 33 —40. 4 —33.0 —7.4 62 —42.0 —50.9 8.9
5 —3.4 —3.7 0.3 34 —61.5 —63.5 2.0 63 —42.0 —50.9 8.9
6 —7.8 —8.6 0.8 35 —36.5 —35.4 —1.1 64 —42.7 —39.6 —3.1
7 —8.3 —10.8 2.5 36 —44.0 —49.4 5.4 65 —47.9 —50.7 2.7
8 —8.0 —12.6 4.6 37 —18.6 —24.3 5.7 66 —38.8 —46.2 7.3
9 —10.3 —12.9 2.6 38 —16.4 —25.8 9.3 67 —61.9 —70.1 8.2
10 —12.0 —12.9 1.0 39 —17.6 —20.1 2.5 68 —71.6 —76.1 4.5
11 —11.7 —16.2 4.5 10 —19.0 —19.7 0.7 69 —53.4 —44. 4 —9.0
12 —6.8 —2.8 —4.0 41 —13.6 —18.4 4.9 70 —30.3 —39.1 8.8
13 —4.9 —1.1 —3.7 42 —22.0 —28.3 6.4 71 —44.1 —48.2 4.1
14 —8.7 —10.3 1.6 43 —22.4 —27.0 4.6 72 —33.5 —40. 3 6.8
15 —11.0 —11.2 0.2 44 —36.3 —40. 3 4.0 73 —34.8 —43.9 9.1
16 —11.5 —13.7 2.2 45 —20.7 —25.0 4.3 74 —20.5 —30.0 9.5
17 —10.3 —11.5 1.2 46 —25.5 —32.4 6.9 75 —20.9 —30.0 9.1
18 —10.2 —15.0 4.8 47 —24.3 —30.4 6.1 76 —38.4 —47.3 8.9
19 —36.7 —37.2 0.5 48 —63.6 —67.9 4.2 77 —36.7 —40.8 4.1
20 —27.1 —23.1 —4.0 49 —11.9 —15.4 3.6 78 —13.0 —22.8 9.9
21 —15.7 —16.9 1.2 50 —20.5 —16.9 —3.5 79 —14.7 —21.9 7.2
22 —51.6 —51.3 —0.2 51 —29.1 —31.2 2.1 80 —33.2 —41.7 8.5
23 —58.0 —60.0 2.1 52 —41.9 —49.2 7.3 81 —34.3 —41.8 7.5
24 —61.6 —60.7 —0.9 53 —32.9 —41.6 8.7 82 —30.4 —38.3 7.9
25 —49.7 —51.8 2.1 54 —31.6 —41. 4 9.8 83 —29.1 —26.0 —3.1
26 —14.8 —14.7 —0.1 55 —79.8 —82.3 2.5 84 —16.3 —25.6 9.3
27 —16.3 —12.7 —3.6 56 —87.1 —83.5 —3.6 85 —59.3 —69.2 9.8
28 —17.9 —17.0 —0.9 57 —22.5 —17.8 —4.7
29 —28.9 —27.1 —1.7 58 —17.4 —20.3 2.9
PS
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1 2006~2010
Fig. 1 Average Subsidence Rate of North China Plain from 2006 to 2010

2 PSInSAR
Fig. 2 Spatial Distribution of Surface Subsidence Rate from PSInSAR and Leveling Results
in Tianjin Region During 2006-2010

3
Fig. 3 Velocity Field Profile
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Ground Subsidence Rate Inversion of Large Temporal and Spatial
Scales Based on Extended PSInSAR Method

LUO Sanming' DU Kaifu' WAN Wenni* FU Liming' LI Yongkun' LIANG Fuzun'

1 First Crust Deformation Monitoring and Application Center, China Earthquake Administration, Tianjin 300180, China

Abstract: Estimation of processes for slow change in small scale surfaces is one of the main advantages
of PSInSAR technology. We present a mathematical framework for the datum connection for time-
space referencing, applying it to 500 scenes composed of Envisat ASAR images covering about 200 000
km? of the North China Plain, obtained the rate of ground subsidence in the study area during the pe-
riod of 2006-2010. The experimental results show that: (1) the multiple subsidence centers in North
China Plain were still in an evolving state, connecting Beijing, Langfang, Tianjin, Rengiu, Cang-
zhou, Botou, Hengshui, Dezhou, Nangong and Handan into a continuous area. (2) The most promi-
nent ground subsidence was in Tianjin’s Jinghai and Binhai areas having average subsidence rates of
62mm/a and 67mm/a along the line of sight, respectively. The subsidence of the old centers, to the
east of Beijing, Cangzhou, Botou -Hengshui -Dezhou, Handan, had rates of 36mm/a, 34mm/a,
37mm/a, 29mm/a, respectively. (3) The experimental results were validated with leveling data in
Tianjin area. The difference between the two methods is less than 10 mm, which shows that the re-
sults obtained by the PSInSAR technique are consistent with those obtained by leveling. (4) The re-
sults here presented can be used as development prevention reference measures of regional ground sub-
sidence.

Key words: North China Plain; time and space datum; ground surface slow changes; PSInSAR; sur-

face subsidence rate
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