Detecting Sinkholes and Land Surface Movements in Post-Mining Regions
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MULTI-SENSOR COMPARISON

STUDY AREA AND SINKHOLE PRECURSORS

HIGHLIGHTS OF THE RESEARCH

Our study was conducted in the underground hard coal mine EGMS data show strong agreement with precise levelling
“Siersza” located in the city of Trzebinia, Poland. The mine e EGMS detects major uplift and residual subsidence in the 40 km? Siersza mine area (R2 ~ 0.90), while ALS-based methods correlate more weakly

was closed in 2001 after several decades of mining exploitation e ALS-based methods detect up to 60% of sinkholes at a 0.90 probability threshold due to their localized nature. A 7 mm/year offset suggests lev-
that resulted in cumulative land subsidence of several meters.
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’ for detecting early deformation linked to sinkhole (Fig. 5).
. S " A - -. — SUBSIDENCE AND UPLIFT PATTERNS z: 1[¥00=10.7+0.03 * X + 4.76-05 32, | _ = Zz
SAN, : 200003 2 |Loma . 4 | 1|R? = 0.68, p-value = 0.0300 ) - g
S EGMS data reveal both uplift and subsidence, with uplift peak- T O o T o1l T LT 2
g 25 3 - ‘ L4 T | l J - 25
E ing at +18.8 mm/year and subsidence at 7.8 mm/year (Fig. 3). iy J L T L | | T T

Uplift aligns with areas of historical mining, while subsidence
persists in outer regions. The Calibrated product offers higher
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