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ADVANCED GEOSPATIAL ANALYSIS:
Mineral assessment and land-use planning
Prepared by Victor G. Mossotti

Statement of Problem

In preparation for the 2010 MRP National Assessment, the focus of the proposed research is on the refinement of existing geospatial analysis methods for mineral assessments. 
Spatial scaling of physical and chemical attributes used in spatial analysis is a critical but generally overlooked aspect of local and regional surface texture. This apparent oversight is perhaps because the algorithms generally used to rasterize a physical field on non-Euclidean surfaces destroy information associated with local scaling properties. It has been demonstrated that fundamental geological, geochemical or mineral forming processes generate spatial patterns with discernibly different scaling properties. Such processes include: concentration, dispersion, diffusion, aggregation, and transport. When multiple processes occur over the same physical area, the resulting geospatial pattern is a composite of overlapping patterns that potentially exhibit local as well as global scaling properties. Recent studies have shown that multifractal modeling can characterize local scaling properties, and that component patterns can be independently isolated by spatial-frequency fractal-filtering.

In addition to addressing Goal 3 delineated in the 2000-2010 Science Strategy for the Geologic Discipline (Advancing understanding of mineral resources), the enhancements in geospatial analysis proposed here will inform an economic model that links mineral exploration investment and land use decisions to information contained in geologic, geophysical, geochemical, environmental, and land use maps. Such activities are consistent with Goals 4 & 5 of the 2005-2015 Science Strategy for Geographic Research (Strategic Action 4.2, 5.4, and 5.6). 
Objectives

Use spatial scaling properties of geophysical features for assessment of covered mineral deposits and deposit econometrics: Fundamental geological, geochemical or mineral forming processes generate spatial patterns with discernibly different scaling properties. Multifractal modeling can characterize local scaling properties such that component patterns can be independently isolated by spatial-frequency fractal-filtering. 

Work Strategy

Within the context of this proposal, spatial scaling is defined in terms of the dependence of quantitative measures on the spatial resolution of such measures. The proposed work would first use multifractal modeling to identify processes contributing to spatial scaling signatures. The next step is to use spatial frequency filtering of aeromagnetic and gravity maps to identify physical multi-fractal singularities. The goal is to identify high energy fluid flow zones characteristic of certain kinds of mineralization. The core of the research proposed here is the incorporation of the scaling properties of geologic and land use features into spatial analysis for mineral econometrics and exploration. 
Partnerships

Other uses of geospatial analysis include land-use planning, environmental impact assessments, and hazard evaluation. Partnerships in such studies include academia and governmental sister agencies.
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