15.4  Precision forestry and agriculture.  You work for the Bureau of Land Management (BLM) in central Colorado, and your supervisor, Mark Miller, has recently learned of precision forestry and agriculture. He has asked you how precision techniques might benefit the management of BLM land in Colorado. Write a brief memo that outlines the databases, hardware, and software related to precision techniques and describes how they might benefit the management of BLM land in Colorado. 

Precision forestry and agriculture strives to make use of digital technologies in support of resource management activities. Precision techniques can take many forms but some of the topics you should discuss in your memo are:

· High-resolution ground-based data collection equipment such as GPS and EDMs, and the data products that they are capable of producing, such as detailed landscape measurements and DEMs. Describing some of the limitations of these techniques, such as the inability of GPS to function efficiently when satellite reception is hindered, or that data collection can require a substantial time investment with ground-based data collection equipment, would be advisable.

· The use of airborne and satellite remote sensing technology such as LIDAR and IKONOS that are capable of rapid collection of highly detailed data from large land areas. The capabilities of these remote sensing technologies allow organizations to gather data quickly and at repeated time intervals (if change detection is of interest) yet are still associated with relatively high costs.  Costs include not only those associated with data collection but also with data geo-referencing and formatting. A further drawback is that highly detailed data drawn from large areas necessitates significant data storage and management costs. 

· The evolving nature of GIS software, and the capabilities that one would expect to find in a contemporary, full-featured GIS. Technological developments in computer hardware and programming have led to the availability of powerful GIS software that can accommodate large amounts of data in both vector and raster (and other) formats. One would expect that GIS software capabilities will continue to strengthen in the future. 

