R. A. (Bob) MacMillan Ph.D., P.Ag.

Bob MacMillan is the owner and operator of LandMapper Environmental Solutions, an Alberta-based company that develops and applies computer-based spatial analysis solutions for issues related to environmental modeling and natural resource management.  Bob's core business competency lies in mapping, modeling, analyzing and describing soils, landforms and landform processes.  Bob's particular area of specialization is processing digital elevation data (DEMs) to model landform processes and to classify landforms automatically. Bob has developed, and is continuing to improve, a suite of custom software programs (LandMapR©) for automatically classifying landforms into landform facets using high-resolution DEM data.  These landform facets are being used to define management zones for precision agriculture and as an input to procedures for automated forest site classification

Background and experience

Bob has more than 25 years of experience in natural resource inventory and analysis.  This includes an active career in mapping soils, landforms and surficial materials in Alberta, Ontario, the Maritimes, and East Africa (1975-1987).  This significant field experience provided a strong basis of domain knowledge and exposure to the practical realities of mapping, modeling and interpreting soils and landforms.  Complimenting this practical domain experience is an equally long and extensive exposure to the use and development of computer-based procedures for spatial analysis.  Bob has consistently been a leader and innovator in Alberta in recognizing useful computer-based technologies and adopting them for application to natural resource inventory and environmental analysis.  These include very early adoption and creative use of relational database technologies (1978), statistics and geo-statistics (1979-85), geographic information systems (1985), digital terrain modeling (1986) remote sensing (1990-95), simulation modeling (1990-94), fuzzy logic (1991-99) and expert systems (1995-2000).  

Bob's current focus is on using expert systems and fuzzy logic to capture and apply the tacit knowledge of experts in the fields of ecological, soils and landform mapping.  These efforts are succeeding in transferring manual rule-based approaches for interpreting and classifying images and terrain into computer-based procedures that use applied machine vision and artificial intelligence.  

Bob utilizes a variety of off-the-shelf computer software to develop and apply creative solutions for addressing environmental problems.  Much of his work is accomplished using relatively low-cost PC-based software such as ArcView 3 and Spatial Analyst, Idrisi, TNT-MIPS, FoxPro for Windows and MS-Access.  Bob develops and applies custom written programs in cases where existing, commercial software does not offer the required capabilities.  

Bob has a B.Sc. (Honours) in Geology from Carleton University, an M.Sc. in Soil Science from the U of A and a Ph.D. in GIS and Environmental Modelling (hydrology & soils) from the University of Edinburgh.  

Bob spent 18 years with the Alberta Research Council mapping soils and surficial materials and developing digital databases and computer-based applications.  In 1995 Bob formed LandMapper Environmental Solutions, offering services in environmental modelling, custom GIS application development and landscape analysis utilizing spatial analysis tools including vector and raster GIS, remote sensing, digital elevation modelling, spatial statistics, database programming and simulation modelling.  

Most of Bob's recent projects have focussed on analyzing digital elevation data to:

· Provide quantitative morphometric descriptions for typical landscapes in Alberta, 

· Automatically partition section and quarter section sized areas into functional soil-landform units in support of precision farming 

· Analyze the spatial patterns of distribution of soil salinity with respect to topographic indices and secondary source environmental data.  

· Automatically delineate and describe the morphological and hydrological characteristics of spatial entities required for running the WEPP water erosion and overland flow model.

· Develop and apply a multi-level, hierarchical classification of hydrological and geomorphological spatial entities as a potential input to predictive ecosystem mapping for forested areas.

Bob is actively working to expand and reprogram his original LandMapR© programs to enable them to analyze and classify DEM data for very large forested areas.  The revised programs are intended to automatically delineate a stable structural framework of spatial entities that have:

· Defined geomorphic shapes and landform position.

· Relatively homogeneous and predictable internal composition and 

· Explicitly defined hydrological connectivity over a hierarchy of scales.  

The revised LandMapR© model will process very large DEM data sets (up to 10,000 by 10,000 cells) to automatically compute a hierarchy of hydrological and geomorphological spatial entities.  

One might compare the output from the LandMapR model to landform based spatial entities produced by manual air photo interpretation during the pre-typing segment of traditional land resource inventory projects.  These landform-based spatial entities can be used as a stable structural base for defining more comprehensive ecological, soil or bio-physical entities by incorporating overlay information from secondary environmental databases to assign other environmental attributes to the pre-defined entities, thereby sub-dividing and separating the initial spatial framework.  
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