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« Needs: monitoring, modelling and assessing risks associated with underground flooding after a long-term deep coal mining and related intensive industrial activities. s DEPRESSION CONE FORMED ov PUMPING e warERs /

« Reasoning: a) environmental protection (surface water pollution) and b) future optimal use and development of the region. i N rooome oFmneareas (L1 L

- Implementation: a prototype system designed for automated monitoring synergic effects of flooding in Kladno, the Czech Republic. I LONGWALL MINING AT —

The area is characterized by a meter-level subsidence during the mining period which is expected to be compensated by a mm-level uplift related to the spontaneous flooding of the residuum underground spaces. The poster
focuses on exploiting collocated GNSS and ground-based absolute gravity measurements, the former characterizing surface geometric changes, the latter sensitive to variations in underground and deep-mine water mass. The first phase
focused on 1) designing and implementing a prototype system and verifying achievable results and 2) validating an optimal GNSS data processing scenarios when using independent software, different processing methods etc.

A time-series analysis for improving vertical components were developed and assessed to demonstrate an achievable repeatability for individual station coordinates as well as between stations for eliminating common-mode errors. For
absolute gravity measurements, a seasonal signal has been separated from a long-term trend of interest. A model of gravity changes induced by variations in subsurface water mass has also been developed.

Both methods were successfully tested within a minimum available data time span (1 year) to verify its use in long-term monitoring of synergic effects due to changes in deep mine water storage.
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» absolute gravity measurements (seasonal signal & trend) due to changes in mass & surface uplift
» FG5X-251/HS5 absolute gravimeter with campaign observations (3 points)

InSAR:
> Vertical (Up) and horizontal (East-West) movements of natural and artificial reflectors
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Station coordinates: Height East North
* Requirements of the highest accuracy from GNSS data - both vertical and horizontal components > NET: 1-3 mm 1 mm 1-2 mm
v" Monthly time combining significantly improved GNSS results (in particular vertical components) > PPP: 2-4 mm 1 mm 1-2 mm
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Comparable quality achieved when using geodetic-grade and low-cost GNSS instrumentations > NET: 1-2 mm 1 mm 2 mm
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