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Introduction

The Alberta Energy Regulator/Alberta Geological Survey is investigating the potential of
Earth Observation (EO) data to enhance the auditing process by identifying sites-at-risk
for ground assessment and tracking reclamation progression over time. The criteria for
evaluating site-at-risk include vegetation type and vegetation health considering the
surrounding land cover type as well as the undisturbed land condition prior to coal
mining. Vegetation health is considered as a key site-at-risk indicator as it reflects if the
soil is capable of sustaining life. Landsat time-series datasets were tested to assess the
coal mine reclamation with the extraction of progression of coal mine disturbances and
vegetation recovery from 1972 to 2016. The study area includes Gregg River, Luscar, and
Cheviot coal mines located south of Hinton, Alberta (Figure 1).
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Figure 1. Study area with coal mines shown on Sept 15, 2016 Landsat-8 scene.
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Chronology of coal mining disturbances and vegetation recoveries were extracted based v
on multi-temporal changes in the Normalized Difference Vegetation Index (NDVI) using Mu'h;;zil;;ﬂﬂjm'f::{ﬁgfﬁf"ﬂe
Landsat data from1972 to 2016 collected in summer (Figure 2). A land use/land cover 7 2016 summer
classification was produced using 2016 Landsat-8 data with Maximum Likelihoodclassifier, Simte difference based change Landsat-$ data
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Cover Classification (AGCC) data. Types of vegetation recovery and coal mining related ! Land usefland cover Figure 4. Chronology of land changes (a-h) extracted from Landsat time-series data (overlaid on the 2016 Landsat-8 scene).
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Figure 2. Processing steps for extracting land disturbance and vegetation recovery. | Table 1. AC{furaC}f assessment of classification
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Vegetation recovery was observed on 59 %, 27 %, and 8 % areas of the Gregg River, Luscar, and Cheviot coal mines, respectively (Figures 3-5). For the Gregg River “ (d) ( e)' N — — vy (f)' B e P ] (Percent) | (Percent) | (Pixels) | (Pixels)
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B recovery: 1990-1995 Figure 5. The 2016 state quantification of land use/land cover types of changed areas, contribution of historical vegetation recoveries
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