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Tab.1 The Dominant Factors of Land Subsidence in Wuhan City
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Fig. 3 The Average Subsidence Velocity in the Line of Sight in Wuhan City
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Fig. 4 Spatio-temporal Evolution of Accumulated Subsidence in Wuhan City
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Fig. 5 Accumulated Subsidence of the Typical Points
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Fig. 6 The Classification of the Dominant Factors of Land Subsidence in Wuhan City
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Tab. 2 The Result of Factor Detector for the Spatial Differentiation of Land Subsidence in Wuhan City
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AL TR R (Xe) 0.0475 0.8593 9 0.1329 0.1030 7
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Tab. 3 Interaction Detection of Driving Factors of Land Subsidence from 2007-2011

Xy X, X3 X4 Xs Xs X7 Xs Xio Xu X1z
X1 0.1436
Xz 0.6358 0.3834
X3 0.5783 0.6344 0.3123
Xy 0.5916 0.6999 0.5534 0.4489
Xs 0.5193 0.6575 0.5173 0.6223 0.2359
Xe 0.3454 0.5571 0.5151 0.5468 0.4563 0.0146
Xz 0.3622 0.5371 0.4889 0.5762 0.4820 0.1493 0.0751
Xg 0.2963 0.4710 0.4990 0.5168 0.5324 0.2575 0.2639 0.0336
X10 0.2625 0.4529 0.4191 0.5249 0.3728 0.1856 0.1724 0.2847 0.0476
Xu 0.3877 0.5867 0.5329 0.6152 0.5486 0.2500 0.4757 0.3272 0.4119 0.1245
X1z 0.3395 0.4418 0.4313 0.5182 0.3334 0.2418 0.2104 0.1750 0.1153 0.3247 0.0475
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Tab. 4 Interaction Detection of Driving Factors of Land Subsidence from 2015-2019

X1 Xz X3 Xa Xs Xe X7 Xg X Xio Xu1 X12
X1 0.1661
X3 0.5039  0.2451
X3 0.5568  0.4337  0.2043
Xy 0.6497 0.7313 0.6137 0.5726
Xs 0.5033  0.4821 0.5274 0.6441 0.2924
Xs 0.3125 0.4186 0.3955 0.6782 0.4816 0.0470
X7 0.4397 05088 0.3839 0.7228 0.6512 0.2264 0.1351
Xsg 0.3583 0.3881 0.3795 0.6714 0.4569 0.3854 0.4605 0.1154
X 0.4037 0.4634 0.4097 0.6732 0.4498 0.3085 0.3707 0.2394  0.1294
X10 0.3438 0.3733 0.3540 0.6425 0.4468 0.2731 0.3429 0.2279 0.3054  0.0294
X1 0.3133  0.3673 0.3237 0.6980 0.4063 0.2481 0.2482 0.2609 0.3471 0.1646  0.0077
X12 0.4484 0.3442 0.4563 0.6197 0.4448 0.3078 0.3987 0.2868 0.4313 0.2637 0.2467 0.1329
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Spatial-temproal variation characteristics and
geographic detection mechanism of land subsidence in
Wuhan city from 2007 to 2019
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Abstract: Objectives: Land subsidence in urban areas brings loss of ground elevation, damages urban
infrastructure and buildings, and affects surface runoff and hydrological cycle. Monitoring the status of land
subsidence and revealing its formation mechanism is of great significance for sustainable urban development.
Methods: Using ALOS-PALSAR images from 2007 to 2011 and Radarsat-2 images from 2015 to 2019 as data
sources, based on SBAS-INSAR technology to obtain the land subsidence rate and time series, and using
geographic detectors to reveal the dominant driving factors and the interaction mechanism between the driving
factors of land subsidence at the scale of planning unit. Results: The results show that: (DThe average land
subsidence rates from 2007 to 2011 and 2015 to 2019 were -3.53 mm/year and -1.48 mm/year, respectively. The
hot spots for land subsidence from 2007 to 2011 are Hankou, the coast and north of Shahu Lake, the west of
Nanhu Lake, and the Baishazhou area. From 2015 to 2019, it is Hankou, the north of Shahu Lake and the
Baishazhou area. @The temporal and spatial evolution of land subsidence in Wuhan is localized, staged, and
related to natural conditions and human activities. Rapid subsidence only occur in certain region, shows the
different trends at various stages, and is closely related to the regional natural conditions and human activities.
(®Hydrogeological conditions are necessary conditions to form the spatial-temporal pattern of land subsidence in
Wuhan through interaction with various factors such as ground load, underground space development, and
engineering construction. The interactive effects between engineering construction and hydrogeological
conditions from 2007 to 2011 are found to be significant, so do ground load and hydrogeological conditions from
2015 to 2019. Conclusion: The geographic detector can quantitatively identify the driving factors of land
subsidence and the interactions between them. The interactive effects between hydrogeological and conditions
engineering construction, ground load to a large extent affected spatial variation of land subsidence from 2007 to
2011 and 2015 to 2019 respectively. In the future, continuous monitoring of land subsidence and multi-scale
research on the formation mechanism of land subsidence should be carried out to further enrich the theory and
method system of land subsidence research.
Keywords: Land subsidence; Small baseline subset interferometric synthetic aperture radar; spatio-temporal
variation; geographic detector; Wuhan city
First & corresponding author: ZHANG Yang, associate research fellow, specializes in urban remote sensing.
Email: zhangyang2020@cdut.edu.cn
Foundation support: Start-up Grant of Chengdu University of Technology (10912-KYQD2020-08419).



EESE Y&
PRAE:  2007-20194F EI T T VT AR 25 20 SRR % St B R AL )
Vet akdm, XU, x4 KRR, RN 2, A &

YRS HEE: 2021-03-22
DOI: 10.13203/j.whugis20210143

SR

K4, X TF, X0 %, 55 2007-20194F iDL T I T AR 2 7 SR A A s BR PRI A1) ()] i DUR 2274 o5 BR
2£hR, 2021, DOI: 10.13203/j.whugis20210143 (ZHANG Yang, LIU Yanfang, LIU Ying, et al. Spatial-temproal
variation characteristics and geographic detection mechanism of land subsidence in Wuhan city from 2007 to

2019 [J].Geomatics and Information Science of Wuhan University,2021, DOI: 10.13203/j.whugis20210143)

M2 E A SCEN AN RS EXHRESA M ER, 18 IER RSO A !

R BB B FARA SRS

S 22357 IX M T Y P A 28 S AL RHE R /P InSAR M2l 57047
Vrom, G IISE, RATERE, 45

B2« (5 BRERR, 2021, 46(7) @ 957-969
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20200146

FIF InSAR 55 AR E7-5 23 47 S BT 78 3 0 P RS AL AR AR A B B
KIE, BET, IEE, 4.

BBUR 22274 « (R EBAIR, 2020, 45(3) @ 442-450
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20190081



