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Short Abstract: In previous studies published in the open literature, a strong relationship between the
occurrence of hail and the microwave brightness temperatures (primarily at 37 and 85 GHz) was
documented. These studies were performed with the Nimbus-7 SMMR, the TRMM Microwave Imager
(TMI) and most recently, the Aqua AMSR-E sensor. This lead to climatologies of hail frequency from TMI
and AMSR-E, however, limitations include geographical domain of the TMI sensor (35 S to 35 N) and the
overpass time of the Aqua satellite (130 am/pm local time), both of which reduce an accurate mapping
of hail events over the global domain and the full diurnal cycle. Nonetheless, these studies presented
exciting, new applications for passive microwave sensors. Since 1998, NOAA and EUMETSAT have been
operating the AMSU-A/B and the MHS on several operational satellites: NOAA-15 through NOAA-19;
MetOp-A and -B. With multiple satellites in operation since 2000, the AMSU/MHS sensors provide near
global coverage every 4 hours, thus, offering a much larger time and temporal sampling than TRMM or
AMSR-E. With similar observation frequencies near 30 and 85 GHz and additionally three at the 183 GHz
water vapor band, the potential to detect strong convection associated with severe storms on a more
comprehensive time and space scale exists. In this study, we develop a prototype AMSU-based hail
detection algorithm through the use of collocated satellite and surface hail reports over the continental
U.S. for a 12-year period (2000-2011). Compared with the surface observations, the algorithm detects
approximately 40 percent of hail occurrences. The simple threshold algorithm is then used to generate
a hail climatology that is based on all available AMSU observations during 2000-11 that is stratified in
several ways, including total hail occurrence by month (March through September), total annual, and
over the diurnal cycle. Independent comparisons are made compared to similar data sets derived from
other satellite, ground radar and surface reports. The algorithm was also applied to global land
measurements for a single year and showed close agreement with other satellite based hail
climatologies. Such a product could serve as a prototype for use with a future geostationary based
microwave sensor such as NASA’s proposed PATH mission.



