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Fig (1a): Illustration of Sequential mining processes in an ideal coal-mine (Courtesy: Stephen Grab, KGS)
(1b): Coal Mining Processes in the study area with the eco-restoration adopted in the site 
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Fig 2: Location map of the Study Site: Kotma Coalfields of Madhya Pradesh, India
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Geo referencing & Base map generation 
Generation of Satellite image for the study area 
Development plans maps of Kotma Coal Mining area   
Object Base Image analysis 
Generation of Raster to Vector and area analysis 
GPS base field data & confirmation of the results 
Final Output map & Results 
Logical aggregation & change detection of Land use /Land cover analysis

























	
Fig 3: Flow chart for generation of satellite images


Fig 4a: Mean spectral values (DN: digital number) of different LULC classes with Landsat-5 (2001) data


Fig 4b: Mean spectral values (DN: digital number) of different LULC classes with Landsat – 8 (2020) data.




[image: D:\Desktop\kotma Coal Mines\New folder\lulc 2001.jpg][image: D:\Desktop\kotma Coal Mines\New folder\2001 NDVI.jpg]









(b)  Difference of NDVI for 2001
(a)  Land-use/land–cover map 2001
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         (d)  Difference of  NDMI for 2001
         (c)  Difference of  EVI for 2001

Fig.  5. (a): Land use /Land cover for 2017. 
(b): Difference of NDVI for 2017. 
(c): Difference of EVI for 2017.  
(d): Difference of NDMI for 2017

Fig 5: (a) Land use /Land cover for 2001 (b) Difference of NDVI for 2001 (c) Difference of EVI for 2001 (d) Difference of NDMI for 2001.
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Fig 6: (a) Land use /Land cover for 2020 (b) Difference of NDVI for 2020 (c) Difference of EVI for 2020 (d) Difference of NDMI for 2020.
         (d)  Difference of  NDMI for 2020
(b)  Difference of NDVI for 2020
         (c)  Difference of  EVI for 2020
(a)  Land-use/land–cover map 2020
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Fig 7: Change detection analysis of Kotma Coalmines area during 2001-2020
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Figs: 8 (a) Linear relationship among NDVI and Soil organic carbon; (b) Relationship between NDVI and Soil Total Nitrogen; (c) Relationship between NDVI and Potassium; (d) Relationship between NDVI and Potassium; (e) Exponential relationship between NDVI and Bulk density; (f) Relationship between NDVI and pH of Kotma Coalfield area.
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Fig. 9: Land Surface Temperature (LST) map of Study Area in 2001 (a) and 2020 (b).
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Fig. 10: Monthly estimation of various meteorological parameters recorded in Kotma Coal Mining Area for the period 2000-2020; I:  Humidity (%)   II: Mean Temperature (°C); and III: Mean Precipitation (mm)
[image: D:\Desktop\kotma Coal Mines\Untitled.png]
Fig. 11: Land Degradation Vulnerability Index (LDVI) map of the study area
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[bookmark: _GoBack]Fig. 12: Impact of coal mining on different ecosystems: OB dumps (a), Coal Mines (b), Sparse Vegetation (c), Dense Vegetation (d), Water Bodies (e), and Agricultural fields (f)     
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