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Site-specific management approach for reclamation of waste

deposits generated by alluvial gold mining in Colombia

Bibiana Betancur Corredor, Juan Carlos Loaiza, Manfred Denich and Christian Borgemeister

Agroforestry systems have been established for reclamation of these deposits in the gold mining area of El Bagre, Antioquia, Colombia. The main objective of
this study is to understand spatial variability of properties of these waste deposits that might affect plant growth and crop productivity to support farmer’s
decision making regarding fertility management. For this purpose, site-specific management zones were delineated to identify areas within the field with
homogeneous characteristics.

Accurate spatial distribution of soil properties was generated through spatial interpolation with ordinary kriging. Spatial principal component analysis and fuzzy
cluster classification were performed to delineate management zones. For validation of the management zones, multispectral aerial images captured with an
unmanned aerial vehicle were used. Combined analysis of NDVI maps and physicochemical properties of each management zone allowed to classify areas with
scarce vegetation associated to highest contents of sand and compaction. The classification of these reclamation areas relates to differences in organic fertility
and particle size distribution of the soil, reflected also in the extent of vegetation cover. This integrated analysis can be used to direct site-specific management
for the ongoing reclamation process.

Introduction Methods

-8328000.000 -8326000.000 -8324000.000

Approximately 80,000 ha
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the p|a nti ng Of trees. Figure 1. Dredging operationsin alluvial gold mining area (top-left). Waste p hVSlCOChem ICa I SOII Figure 2. Areas undergoing restoration through agroforestry systems since 2014,

flattened with heavy machinery (lower-left). Initial stages of restoration through p ro perties 2010, 2012 and 2006.
Agroforestry (top-right:). Family of farmers who work in the area (lower-right). ’
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