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SYNOPSIS:   The ability of scientists and engineers to estimate the effects of the natural environment upon weapon systems can be significantly improved. Weather conditions strongly affect the performance, in terms of system survivability and target acquisition and elimination, of modern weapon systems.  This is especially true for the current generation of advanced uninhabited aerial vehicles, electro-optical sensors, and navigation and communication systems. A conservative approach to solving this problem is to design and analyze each weapon system for a climatic envelope in which a worst-case value is selected for each weather condition.  These envelopes tend to be nonphysical and unrealistic (e.g., the worst-case temperature and humidity never occur simultaneously).  Designing to these strict requirements unnecessarily drives up costs and limits the utility of system-level mission simulations. Presently both operational and modeling and simulation users can not adequately account for environmental effects on systems in a timely manner.  

To overcome this, a stand-alone, global database of the most significant environmental parameters has been developed to enhance development, fielding, and operation of modern weapon systems, both in the actual and simulation arenas.  It is identified as Extreme and Percentile Environmental Reference Tables (ExPERT) technology.  ExPERT is a climatological tool developed for the Acquisition Community. The development and transition of this technology was managed and directed by the Subsystems Division (AFRL/VAV) of the Air Force Research Laboratory Air Vehicles Directorate, the 88th Weather Squadron, and the Air Force Combat Climatology Center.  The goal was to build a detailed database for worldwide characterizations of all land areas, ocean surfaces, and atmospheres up to 80,000 feet.  Covering most of the operating area of US military forces, the program contains information for nine different climatic regimes, six upper-air regions, six ocean regions, and 289 individual sites worldwide.  

ExPERT can display Percentiles of Occurrence that indicate the percentage of time a weather element was observed at or below a given value. DURATION TABLES give information about how long a weather element (temperature, for example) stays above or below a threshold value continuously.  Weather parameters reported include temperature, dew point, humidities, wind speeds, cloud cover, and weather occurrences, as well as CORRELATIONS OF SIMULTANEOUS OCCURENCE of relative humidity to temperature and diurnal temperature to daily low temperatures.  In addition, the text and tables of MIL-STD-210C (Climatic Information to Determine Design and Test Requirements for Military Systems and Equipment) are included to allow easy comparison between the data provided by  ExPERT and MIL-STD-210C.

ExPERT technology was originally developed, fully demonstrated, and reported under the Mission Environmental Requirements Integration Technology (MERIT) program of the Air Force Research Laboratory.  ExPERT was further developed, demonstrated, and reported under an Air Force contract with Sumaria, Inc, Contract No. DABT63-96-D-008, FEDSIM Project No. 96114-AFS-03.  Version 1.0 of ExPERT has been delivered to the user community for operational use and for testing, evaluation, and to solicit recommended improvements for Version 2.0. This technology has been validated under the Senior Engineering Technology Assessment Review (SENTAR) process of ASC. 

PROJECTED APPLICATIONS: ExPERT technology is a unique, valuable tool for acquisition engineers. It can be applied by virtually any user interested in learning about and applying weather and climate, and their effects and impacts on system performance.  DoD customers include users in the planning, development, acquisition and operational communities in ACC, AMC, USAFE, PACAF, and AETC, as well as specific offices in the AF, Army, and Navy Research Labs, ASC, and other AFMC organizations. The Defense Modeling and Simulation Office Modeling and Simulation Executive Agent for the Air and Space Natural Environment ranked ExPERT as one of the important technologies to transition to the M&S user community. Copies of the test and evaluation version (1.0) of ExPERT have been provided to a list of over 250 users.  Copies have been sent to several customers in the ASC Engineering Directorate and ASC Acquisition Offices.

PROJECTED BENEFITS: Using the ExPERT stand-alone global database of the most significant environmental parameters will speed and enhance the development, fielding, and operation of modern weapon systems, both in the "real world" and "virtual" arenas.  ExPERT provides immediate, user-friendly access to critical information about the natural environment, tailored for use by acquisition and operational users.  ExPERT can help establish realistic environmental constraints and will help reduce acquisition cost and expand the utility of system-level mission simulations. The unique and useful information about the operational environment provided by ExPERT directly supports the Air Force GLOBAL ENGAGEMENT Strategy by significantly increasing Global Situational Awareness.  Planners and field commanders can enhance their ability to orchestrate military operations throughout a theater of operations. 

PROJECTED LIMITATIONS: Realistic simulations of performance, effectiveness, and survivability require correlated datasets (weather conditions that actually occur simultaneously in time and space) that describe the natural environment in four dimensions (space and time) around the world. Presently both operational and modeling and simulation users can not adequately account for environmental effects on systems in a timely manner.  Version 1.0 of ExPERT contains only elementary correlations of two pairs of weather parameters; more correlation of weather parameters is needed. The initial version of ExPERT contains data processed from 289 weather reporting sites around the world.  Data from a denser coverage of a larger and more widely distributed number of locations is necessary.  It is estimated that there may by up to 9000 additional sites with weather data that could be processed for inclusion into future versions of ExPERT. Operators and simulation users need more information about the natural environment than simple weather data.  They need to know the effects imposed upon the performance of their weapons systems by the natural environment.  A follow-on effort is the Significant Environmental Effects on Systems (SEES) Program of the 88th Weather Squadron.  It is based on technology in ExPERT and will provide information about effects on weapon systems, and the subsequent impact on operations caused by the natural environment.

PRODUCTS AND DOCUMENTATION: Version 1.0 of ExPERT is complete and available for unlimited distribution. ExPERT is a user-friendly, graphical application that runs on a Windows (version 3.1 or greater) PC that has a CD-ROM drive available to the operating system (either resident or via network).  ExPERT includes comprehensive on-line documentation and context-sensitive help. The technologies produced are documented in program management reports provided by the contractor and in the "Help" file system in the ExPERT program itself. Sumaria, Inc. prepared the program management reports. A listing of these reports and other documents related to ExPERT can be obtained from the technology contacts identified below. This effort was managed as the AFRL Wright Site Integrated Technology Transition Process Program 91P39FI, and was transitioned under ASC SENTAR Program Number 199, and SENTAR Validation Number 121.

TECHNOLOGY CONTACTS: The AFRL contact point is the Wright Research Site Staff Meteorology Division (Det 1 AFRL/WSW), Building 45, 2850 Eighth Street, Suite 1, Wright-Patterson AFB OH 45433-7542; phone (937) 255-5496 or DSN 785-5496; and FAX (937) 656-7045 or DSN 785-1158.  The primary Det 1 AFRL/WSW contact is Capt Jim O'Connor.  The ASC technology contact is the 88th Weather Squadron's Aircraft and Sensors Meteorology Team, 88WS/WES, Building 91, 2049 Monahan Way, Wright-Patterson AFB OH 45433-7204; phone (937) 255-2207, or DSN 785-2207; and FAX (937) 255-1158; e-mail: 88WS@88abw.wpafb.af.mil.  The ASC contact is the Engineering Directorate Systems Engineering Division (ASC/ENS), 2530 Loop Road W., Wright-Patterson AFB OH  45433-7101, phone DSN 785-1799 or (937) 255-1799. The program ASC SENTAR Technology Monitor is Grover Cleveland, ASC/ENSI, phone DSN 785-7851 or (937) 255-7851.  The Air Force Combat Climatology Center (AFCCC) Program Manager is Maj Darryl Gebert, AFCCC/DOO, 859 Buchanan Street, Scott AFB, IL 62225-5116; phone (618) 256-4024 or DSN 576-2763; FAX (618) 256-3772 or DSN 576-3772 or 4819; e-mail: afcccdoo@thunder.scott.af.mil.  More information about ExPERT, including a free downloadable version of the entire program, is available on the Internet at: http://WEATHER.lab.wpafb.af.mil/ExPERT
AS DESCRIBED ABOVE, THIS TECHNOLOGY IS SUFFICIENTLY MATURE FOR TRANSITION FROM AIR FORCE RESEARCH LABORATORY TO OTHERS FOR FURTHER REFINEMENT, APPLICATION OR USE.
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