Long-term observations of precipitation by vertically-pointing radars
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* A cursory examination suggests Marshall-Palmer 1s not valid for

heavy, intense rainfall, or warm rain.
4. What problems are observed that limit the usefulness of the data?
 The Manus data has limited applicability for precipitation studies since
it does not observe vertically all the time.

The raw spectral data from both radars was processed using the
PDAprecipAll software package described in Hartten et al. (2019). This
routine does some quality control of the data by classifying the data as rain or
not rain. The radar precipitation accumulations only use data that have been
classified as rain. The time stamp on all of the radar data records is the
beginning of the observation period. Only days with accumulation by the rain
gauge have been included.
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Pertinent relationships used in this work.

1.6
Marshall-Palmer ZR relationship for converting reflectivity to rain rate: Z =200R'® or rain rate: R= (2%)0]/
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There are data quality issues that need to be solved in order to fully
validate the calibrations. For the Manus radar, removal of one bad datum
would make the upper eight ranges agree very closely. Removal of the 14
May data from the PMH radar would remove a major step in the data not
observed by the rain gauge. Additionally, removal of non-atmospheric echoes
could change the results significantly.
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Total rain accumulation is the sum of individual measurments: C = ZRAt So accumulation is C, Z( ]/ At

Assuming Z and period are constant, then this can be rewritten as:

The data from the surface stations and the radar was manipulated and
visualized using IDL. This included displaying the data properly relative to
the time stamps.
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With a calibrated radar, there are many possibilities for additional studies.
For the wind-profiler, knowing the calibration allows the clear -air returns to
be calibrated in terms of C,2. For the Snow-L€Vel Radar, knowing the
calibration 1s stable means that there is a good possibility of using the power
spectral data to determine drop size distributions.
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