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The impact of the EXtreme weather events 
on MINing operation   



Water  ( rain ) erosion    
 

Water  (rain)  erosion  -  one  of  the  main  processes  of  threat  and  degradation  of  
soils,  relief,  water  relations,  caused  by  external  factors  which  are  mainly  
precipitation,  especially  heavy  rain .  

 

Á Surface  water  erosion  -  surface  flushing,  topsoil  is washed  away  over  larger  
areas,  depth  of  erosion  is less . 

 

Á Linear  water  erosion  -  dissection  of  the  soil  by  concentrated  water  runoff,  
usually  leading  to  rill  forms  or  deep  gully - type  cuts . 
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Rill erosion Gully erosion 



 
DJI Phantom 4 Pro RTK  

Á marking of photopoints in the field with precise GPS measurement of their coordinates,  
Á autonomous flight with taking vertical images of the surveyed area, 
Á preparation of photographic documentation using PIX4D Mapper.  

Low - altitude photogrammetry using unmanned air vehicle (UAV)  

Marking of photopoints, geodetic survey 
and autonomous flight planning  Combining images  

and fitting into a coordinate system 

The impact of the EXtreme weather events 
on MINing operation   



Rezults  of l ow - altitude photogrammetry  

Orthophotomap fitted into Polish 
2000 system coordinate system 

Digital 3D model of the dump in 
the form of a point cloud 

https://cloud.pix4d.com/pro/project/634828/map?shareToken=1fc690e9-306b-

4214-9bad-61292643e6bc 
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Newly formed slope under study 
March 2020  

Digital 3D model of the slope of the dump (initial state) 

Results  of l ow - altitude photogrammetry  

https://cloud.pix4d.com/pro/project/634829/model?shareToken=0ecede58-412b-443d-a4d7-6ba1dfaaf8d7 
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Thermal state assessment 

Observations of external symptoms of self-heating 
 
Surface temperature measurements: 
Á thermal imaging cameras 
Á pyrometer. 
 

Interior temperature measurements (1 m depth): 
Á digital thermometers with thermocouple sensors 
 

Measurement of gas concentrations in the interior atmosphere (1 m depth): 
Á measurement of oxygen O2 concentration, 
Á measurement of CO2, CO, CH4 concentrations, 
Á gas temperature measurement 
using a multi-channel gas analyser. 
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Self-heating zones on the dump slope 

Thermal state assessment (initial condition) 
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