Vertical Variability of Rain Drop Size Distribution
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1. Motivation and Objective 5. MRR @105m vs 2DVD
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Dual Polarimetric Doppler Radar (NPOL) coverage area. One of
the MRR unit failed to operated during the experiment. MRRs
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Although some dispersion, the scatterplot of Z, R, D, and log,,(N,,) show a fairly good agreement between the
| MRR and 2DVD parameters, the absolute bias for the reflectivity factor is between 2.3 dBz and 2.9 dBz
| - fumaen considering all the sites. While the error on the rainfall rate is between 36% and 45%. A very good agreement is
3. Rainfall Parameters obtained for the D, ... with and error less than 0.2 mm that is roughly the minimum detectable drop diameter for
both the devices. Site 3 seems to perform the best, the latter can be due to instrumental aspects but can be also
related to the type of precipitation (such as convective or stratiform) that occurred on the site.

However, the scatterplot of the retrieved shape parameter of the gamma distribution shows an high
underestimation of the u parameter retrieved from the MRR data. Furthermore, there is a percentage of spectra
(last column of the table) that do not yield a solution. The disagreement in the retrieved values of  can be due to

Knowing the DSD (N(D)) each 1 minute, either from 2DVD, APU or MRR data, the following rainfall parameters
can be obtained: Reflectivity factor (Z in dBz), Rain rate (R in mm h1), mean mass-weighted raindrop diameter
(D,4ss), NOrmalized intercept parameter (N, in mm-t m-3) and gamma shape parameter (l).

5 . D ; ZE”‘f’X N (D)D*dD the fact that the MRR detects an higher number of small drops with respect to the 2DVD as shown in following
Z=10|0910(2Dmm N(D)D dD); R=6710 ZDmm N(D)DV(D)AD; Dy = o : plots that compare the 1-hour DSD of MRR, 2DVD and APU (first row) for four hours of a long lasting rain event
Zomm N(D)D"dD occurred on 17 April 2013 (total cumulated rainfall 67.4 mm).
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where v(D) In the drop terminal fall velocity. The shape parameter can be computed minimizing the difference
between the rain rate obtained from measured DSD and from the normalized gamma distribution given by
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In order to evaluate the performance of disdrometers and MRR the following statistics have been used:
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where X;is a given rainfall od DSD parameter of the reference device and Y, is the corresponding parameter of the
other device.

4. APUvs 2DVD

Before comparing MRR based rainfall and DSD parameters with the ones of 2DVD a quality check of the 2DVD
data has been done comparing each 2DVD with the co-located APU. The following plots shown for each site and
for each days of the field campaign the difference between reflectivity computed from 1-min DSD collected by
2DVD and APU (dashed lines are +90™ percentile of the absolute differences between the two Z and black circles
are the samples higher than +90% percentile)
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Scatterplots of Z (first |
panel), R (second panel), o
D.. (third panel) and R
log,o(N,,) (forth panel) for o
Site 1 between 2DVD (x- f
axis) and APU (y-axis), 1
shown a good agreement |
between the two devices.
Similar results has been
obtained for the other two
sites (not shown).
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Future research

4 Evaluate the role of small, medium and large drops on the computation of integral parameters from MRR DSD
and 2DVD DSD

4 Investigate the vertical variability of rainfall and DSD parameters within the MRR bins in order to provide some
Insight on the variability of the rainfall microphysical characteristics within 1 km above the ground
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L Compare MRR based rainfall parameters with the one obtained from NPOL data at the two lower elevations
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