Title:  The Development of Thermal Remote Sensing Techniques to Identify Cave Openings.
Statement of the Problem:  Caves provide an easy access to many types of natural resources and biota that is not readily accessible from the surface.  The development of thermal remote sensing techniques could provide a tool to quickly access the number and types of caves in a large region.  This would allow for a host of scientific, health and national security issues to be studied.

Objectives:  To develop thermal techniques that can be used from remote sensing platforms to quick find cave openings in remote areas that may have significance because of natural resources, biota, or national security issues.
Work Strategy:  This study would be composed of two types of long-term data acquision: (1) the in-situ monitoring of the diurnal and annual thermal cycles of several types of caves and (2) periodic over-fights with thermal imaging cameras. These two datasets will allow us to connect the thermal behavior of the caves to observables as seen from a remote sensing platform. 
Relevance and Impact:  Through the thermal detection of caves, these techniques will enable us to identify:  (1) subterranean access points for studying ground-water hydrology, (2) caves of high biological conservation priority, (3) caves on other planets e.g. Mars, and (4) caves in remote regions that may be of national security interest.  

With the increasing stress on limited water supply resulting from growing human population pressure in the Western United States, access to caves containing active hydrology will enable us to evaluate and monitor water quality and potentially availability.  
During the last glaciation, surface-dwelling fauna retreated underground seeking more favorable conditions. As our planet is experiencing rapidly changing climatic conditions, we are uncertain as to how highly sensitive cave-dwelling taxa will respond, and it is unknown what surface-dwelling taxa will be driven underground. Inventory and identification of a large sample of these sensitive ecological resources will enable researchers to establish a baseline regarding current faunal assemblages and ecological conditions.
Additionally, thermal remote sensing of caves may also be useful in: (a) systematically targeting and investigating subterranean Mars for extinct and/or extant life-forms and potential H2O reserves, and (b) developing techniques for the ultimate establishment of a database of cave locations in politically sensitive areas, which may assist in the global war on terrorism.  
Potential Partnerships:  USGS Biology Resource Division, Park Service, NASA, DOD.
