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DEVELOPMENT OF ONBOARD SURFACE ECHO DETECTION ALGORITHM

By
Toshiaki KOZU, Takeshi MANABE, Ken'ichi OKAMOTO, and Toneo KAWANISHI

An algorithm onboard the TRMM Precipitation Radar (PR) is developed which detects the
surface echo peak position in a radar echo range profile. The purpose of the surface echo peak
detection is to determine the range window in which “oversample” data is collected. The sur-
face echo position in the range profile is variable due to the systematic change of satellite geo-
detic altitude and surface topography, and this dynamic control of the oversample range
window contributes significantly to the reduction of PR data rate that should be sent to the
ground station. The algorithm employs an a- 8 tracking filter and has three functions; surface
tracking, lock-off detection and tracking filter initialization. The performance of the algorithm
is evaluated by a simple analysis based on the frequency response function of the a-B8 tracking
filter and the spatial frequency spectrum of a typical surface topography in Japan, and by a se-
ries of computer simulations using the topographic data and airborne radar data. Optimum
The
results indicate that the algorithm is expected to work properly over ocean and relatively flat

tracking and lock-off detection parameters are also investigated through the simulations.

land areas, and not only no-rain and weak rain conditions but also severe convective storms

having several kilometer cell size.
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