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Table 1. Statistic regarding the number and area of subsidence bowls
ABST RACT R ES U I-TS obtained from DINSAR results, including the value of maximum

displacement.
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Table 3. Statistical results derived to analyze the number and area of
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DISCUSSION

focus on the probability integral method (PIM), which is really
complex. Therefore, we proposed a method using the centroid
of subsidence bowl processed by differential interferometric
synthetic aperture radar (DINSAR) In several time periods to
dynamically and quantitatively monitor the direction and
progress of the ongoing mining activities.

OBIJECTIVE
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Firstly, due to the decorrelation of DINSAR and data
volds due to the unwrapping method of MCEF, the
subsidence bowls are Incomplete. Therefore, the
centroid of the subsidence bowl may be Inaccurate due
. . . . to the absence of DINnSAR results. Secondly, some
Fig. 2. Displacement along the LOS direction derived from LT-1 for the time subsidence bowls are enlarged, but not moving.
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» Dynamic inversion and monitoring of direction and length of ~ Periods: (@) 2 March 2022 to 18 April 2022, (b) 18 April 2022 to 15 Furthermore, due to several centroid points in 2 km and
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underground mining activities without a priori knowledge. 2022 to 28 January 2023. _ poInts, pOSS
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true In some coal mines. Moreover, the beginning of
mining IS not the centroid of the subsidence bowl,
resulting in an error of the length of the excavation.

40°30'0"N
1

Archaean Eonothem

39°50'0"N
39°50'0"N

-~ ‘;\— Cenozoic Erathem
[ s Consequently, 1t should be taken into account that the
plesocene Seres mining parameters inverted from DINSAR results are
A Upper pleistocene Serics-Holocene Serics (C) 112°4l0'0"E 112°5'0'0"E 113°10'0"E (d) 112°4|0'0"E 112°5l0'0"E 113°0'0"E 113°10'0"E . . . . . .
W\ | i  [P—— iR = just a reference for field verification to monitor illegal
* e ] R — - mining due to the lack of field material.
| | ez L
Z S > NN Carboniferous System g X
§ — : &\\g&' =0rdovician System = = ' CO NCLUSIONS
’ R ooding =
: T\ ~ = Hutuo System
St - aZzhuBing| == sian sysen In terms of accuracy assessment using GNSS data In

Fault

different time periods, the results from LT-1
demonstrate gradually stable parameters during the in-
orbit performance test. Additionally, in the comparisons
between LT-1 and Sentinel-1, the results show a good
agreement In the location of subsidence bowls,

Fig. 1. Geological map of study area.

METHODS
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In accordance with previous studies of INSAR-PIM, the ground Fig. 3. LOS displacement (a) and subsidence bowls (b) derived from

surface displacement caused by a potential mining is  Sentinel-1 between 28 February 2022 to 17 April 2022. LOS deformation rate indic_:a_ting the_‘t both two | datasets possess exce”_ent
symmetric if the dip angle is zero. For the sake of simplicity, ger!veg Irom E_(Ia_nilgelt-l betvzvel\ciln 22; I;%bzrzuztarylézg()pz\z ?legz,gp(r;l 2022 (c) and precision. It Is yvorth noting that the SAR sate_llltes
we assumed the subsidence is symmetrical. Therefore, we SrIVEE TTOM & 1-2 DERWEEn £ Mare 0 Lo APN (@. developed by China are expected to play an increasingly

Important role in international research and applications
In the future.

Finally, the inversion approach utilizing the centroid
points of subsidence bowls in multiple time periods
allows for the semi-automatic speculation and
reproduction of underground mining pathways, which iIs
particularly important for monitoring illegal mining
activities.
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Fig. 4. Distribution of subsidence bowls mapped during different time period.
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