An Introduction to the Near-Real-Time QuikSCAT Data
Ross N. Hoffman and S. Mark Leidner (2005)

Guy Cascella – MPO531 – Abstract for Presentation

The SeaWinds instrument aboard NASA’s Quick Scatterometer (QuikSCAT) satellite is an active, microwave radar created for the observation of surface winds over the ocean surface. Operational at 13.4 GHz, the SeaWinds instrument provides surface wind measurements covering approximately 90% of the earth over a 24 hour period. 
Using backscatter based on the ocean surface roughness, the SeaWinds instrument uses a rotating antenna with two beams (40 degrees and 46 degrees) to observe an 1800km wide swath during each pass. Since the instrument’s antenna rotates, it is clear that observations in the center of the swath will be of higher quality than those on the outer edges (see Figure).  Thus, the statistical idea of the “maximum likelihood estimator” is employed to give each grid point one value for wind magnitude and direction. 
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Figure: schematic of SeaWinds wind retrieval
Results of the QuikSCAT satellite, like any instrument, are not perfect. Here, three specific areas of concern are presented, where for each case, the SeaWinds instrument fails to accurately retrieve a wind vector.

· (1) Heavy rain increases the backscatter parameter, and thus provides an overestimate of surface winds.

· (2) Low winds are poorly retrieved because the ocean surface acts like a pure reflector as the winds approach zero.

· (3) High winds are underestimated as the backscatter parameter must inherently contain some upper limit.

A specific example (Hurricane Isaac from 2000) is shown in order to provide a real-world relation to QuikSCAT’s shortcomings. For the tropical cyclone case, it is shown that QuikSCAT accurately portrays the wind field, accurately diagnoses areas of heavy rain (and flags this data), correctly places a minimum in the wind field where the center of circulation is, but poorly predicts the physical location of the center of circulation, displacing it far to the west-southwest.
Critical uses of the SeaWinds data are presented, including tropical cyclone initial formation and intensification, frontogenesis, numerical weather prediction, and motion of ice sheets. Conclusions are then drawn stating that QuikSCAT is a vital tool in meteorological prediction.
