A CONCEPT OF OPERATIONS FOR PACIFIC WEATHER RECONNAISSANCE AND SURVEILLANCE

USING WEATHER SCOUT UAVS

Col Joel Martin1 and Col Thomas Poulos2, HQ Pacific Air Forces (pacaf.dow@hickam.af.mil)

1 Chief, Weather Division, Directorate of Air & Space Operations   2 Deputy Director, Air & Space Operations
Purpose.  The Directorate of Air and Space Operations at Headquarters Pacific Air Forces (PACAF) has developed a concept of operations for weather surveillance using small weather-scout unmanned aerospace vehicles (UAVs).  

Background.  The military, particularly the US Air Force, has a long history of providing dedicated weather reconnaissance in the NW Pacific.  Routine weather reconnaissance gained momentum after two of Admiral Halsey’s battle groups sustained heavy losses from encounters with typhoons in 1944-45.  The lesson learned: A concentration of high-value military assets in “typhoon alley” requires extensive situation awareness regarding potential tropical cyclone threats. The Halsey encounters spawned a military typhoon warning center and associated requirements for reconnaissance and surveillance tools to provide weather awareness for military operations.  Aircraft reconnaissance was a primary surveillance tool through 1987.  After 1987 reliance was shifted to polar-orbit satellites, special sensors, and leveraging Japanese GMS geosynchronous satellite data.  In recent years, the GMS-5 satellite was relied upon for 70% of the Joint Typhoon Warning Center (JTWC) tropical cyclone fixes, while polar-orbit satellites, including those of the Defense Meteorological Satellite Program (DMSP), provided 30%.  Two events in 2001 created increased emphasis on tropical cyclone reconnaissance: The Japanese GMS-5 satellite began to fail and Typhoon Nari intensified quickly and damaged military resources at Kadena AB, Okinawa.  While special sensors on polar satellites provided intensity estimates, 17- and 12-hour gaps in coverage made it virtually impossible to detect Nari’s rapid intensification. Crosswind limits were exceeded before aircraft could be evacuated.  The PACAF Director of Air and Space Operations called for a review and action to improve weather surveillance capabilities in the Pacific to offset the pending loss of GMS-5 data and provide better intensity surveillance for future cases like Typhoon Nari.  These studies led to multiple solutions, including a concept of using small, low-cost, dedicated weather-scout UAVs for routine weather reconnaissance and surveillance to fill spatial and temporal gaps in satellite sensor coverage.

Requirements.  The Commander of Pacific Air Forces is the Executive Agent for US Pacific Command Tropical Cyclone Reconnaissance (US CINCPAC Instruction 3140.1 W).  The Air Force developed a Tropical Cyclone Reconnaissance and Specification Mission Need Statement (MNS 006-97).  Air Force Weather highlighted Mission Support Plan deficiencies in October 2001.  Requirement planning must take into account the likely failure of our primary sources of leveraged satellite data and build a safety net of weather awareness for future Pacific military operations.  Additional requirements are emerging to expand battlespace awareness, monitor nuclear, biological, and chemical threats, and provide a wide range of environmental surveillance capability.

Discussion.  The Halsey lesson highlighting the need for situation awareness regarding tropical cyclone threats in the NW Pacific remains valid.  Current mainstream USAF UAVs were considered as possible platforms for weather data collection; however PACAF/DO believes that operational priorities for these platforms would not allow routine weather data collection because of competing demands.  Thus the Weather-Scout UAV (WSUAV) concept emerged for future routine operations that will meet many mission requirements for tropical cyclone reconnaissance and other needs in data-sparse or data-denied areas.  PACAF seeks to exploit and operationalize results of an Office of Naval Research project that developed a low-cost, long-endurance dedicated WSUAV called the Aerosonde. The Aerosonde, which weighs 33 lbs, has a 10-ft wingspan, 5-lb payload, and up to 30-hour endurance.  It flies at 70 mph with normal operating altitude of 18,000 ft and below.  While Aerosonde is targeted as a data service for specific military requirements, it will provide a synergistic airpower capability for other National and International weather data needs.  Phase I of the PACAF plan calls for 300 sorties per year from Guam to cover key tropical cyclone genesis and intensification areas.  Each sortie would last 24 hours with allowance for up to three simultaneous sorties.  Later phases add WSUAV sites at Kadena AB, Okinawa, South Korea, and Alaska to meet military mission needs.  PACAF is generating increased awareness and partnerships through the Office of the Federal Coordinator for Meteorology and the Interdepartmental Hurricane Conference forum.  Further information regarding Aerosonde is available at http://www.aerosonde.com.  A point of contact for the PACAF WSUAV program is Maj John Dreher (pacaf.dow@hickam.af.mil), DSN 315-448-0304 or (808) 448-0304.

