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Fig. 1 Effects of parameters a (a) and b (b) on shape of

Logistic curve
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Test Master Slave Temporal Perpendicular
No. imagetime imagetime baseline/d baseline/m

1 2007-07-01 2007-08-16 46 87
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3 2007-10-01 2008-01-01 92 170

4  2008-01-01 2008-02-16 46 578

5 2008-02-16 2008-04-02 46 280

6  2008-04-02 2008-05-18 46 143

7  2008-05-18 2008-07-03 46 —2022

8  2008-07-03 2008-10-03 92 -1793

9 2008-10-03 2009-01-03 92 480
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Fig.2 InSAR-derived accumulated subsidence field of SAR acquisitions times (respect to 2007-07—-01)
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Fig. 3 Parameters a (a), b(b) and W, (c) of Logistic model of

one mining area in Yungang city, China
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Table 2 RMSE and mean between predicted subsidence and

InSAR measured value

Time/d RMSE/cm Average RMSE/cm
46 2.0 -1.8
92 3.1 -1.6
184 2.8 —0.6
230 3.0 —0.1
276 33 0.9
322 2.5 -1.4
368 1.6 -1.2
460 1.8 1.2
552 2.0 2.7
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Fig. 4 Cross-plots between predicted time-series subsidence and those of InNSAR measured (Blue line denotes that both subsidence

are equal, and red dash lines denote two times root mean square error)
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Fig. 5 Histograms of parameters a (a) and b (b) of Logistic
model (Blue curves denote probability density curves fitted by

histograms)
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Spatio-temporal evolution law analysis of whole mining
subsidence basin based on InSAR-derived time-series deformation

YANG Ze-fa"2, YI Hui-wei"*, ZHU Jian-jun', LI Zhi-wei', SU Jun-ming', LIU Qi'

(1. School of School of Earth Science and Geomatics Engineering,
Central South University, Changsha 410083, China;
2. Hunan Province Key Laboratory of Coal Resources Clean-utilization and
Mine Environment Protection, Hunan University of Science and Technology, Xiangtan 411201, China;
3. Key Laboratory of Precise Engineering Surveying and
Deformation Hazard Monitoring of Hunan Province, Central South University, Changsha 410083, China)

Abstract: 10 ALOS PALSAR images were used to derive the mining ground time-series subsidence of one mining area
in Yungang city, Shanxi Province, China, from July 1, 2007 to January 3, 2009, and the mining ground time-series
subsidence was fitted with the Logistic model. The results show that the predicted time-series subsidence by the
Logistic model has a good agreement with those of InSAR-measured with average mean and root mean square error of
—0.4 and 2.5 cm, respectively, from the cross validation of both. The dynamic subsidence of all surface points in the
whole basin agrees with S-shaped temporal evolution, and the Logistic model could describe this temporal evolution
accurately. Subsequently, the shape parameters ¢ and b of Logistic model are followed the Weibull and random
distribution, respectively, and rapidly changes of parameters occur from their statistical histograms. This indicates that
the predicted kinematic subsidence is unreliable if the parameters of Logistic model are yielded by the measurements of
a few sparse observation points. At last, the subsidence of this mining area on February 28, 2009 was predicted, which
have a good agreement with those of InNSAR measured with root mean square error of 2.15 cm.

Key words: InSAR-derived time-series deformation; mining subsidence; spatio-temporal evolution; Logistic model;

genetic algorithm; Levenberg-Marquard algorithm
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