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The 1-D version of the explicit bin microphysical model of Prat et = =) = | drops 0.6 < D < 1.7 mm coalesce, leading to Comparison with disdrometer observations collected in Oklahoma (blue solid curve: Cao et al. 2008),
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The DSD is allowed to evolve under the influence of selected Fig. 2: Fingerprints of individual microphysical processes (first three rows) and full physics (bottom row) in vertical The full-physics simulations for large RR produce negatively biased Z,, indicating over-
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The predicted DSDs are converted into vertical profiles of Z,, Zpp, Z:e impact ;f radalr wavelength: ot X bant . | C band. Note th ) .
and K, using T-Matrix scattering calculations (details of the anges in Z,, are largest in magnitude at X band; changes in Z,, are argest at C band. Note the nonmonotonic
. - behavior of the Ky, profiles at all 3 wavelengths; Ky, increases to larger than the value aloft at X band. remmpes
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=1 =1 Full-physics simulations of the collisional processes show that the polarimetric fingerprints can occupy various profiles of Z,, Z,,, and p,, (black curves) with +1 standard deviation shown (gray curves). The linear fit to the
%\ ! fg\ 1 regions in the AZ,-AZy, and AZ,.-AK,, parameter space (Fig. 4). For example, AZ,, AZ,, and AK,, are positive mean profiles is shown in green. .
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= y P I . . - N ig. 7: (a, ange in vs. initia in
o = - - : 5 5 , shapes and R, the fingerprint identified for evaporation (AZ,and AKgy < 0, AZoq > 0; Kumjian and Ryzhkov 2010) is simmulationt (black dots) and CSAPR obssrvetions
z,,(dB2) Zp, (dB) distinct from those produced by the collisional processes. N 5 -
05 s (gray squares). (b) as in (a), except showing i .
) L// " evaporation ® Ssband e c{range in Zpg vs. fniﬂql Zp Note th‘e sm.)ng het ®.
25 25 / 10 R “ . signal for evaporation in the observations (i.e., -2} .
2 2 05 ~ Sl negative changes in Z,, and positive changes in = |
Eis Eas & 0 't Kband ‘ Zpp)- o S it
i B g 5w
2, 2, o s 3 . 5
20 % 08 g
o o1 02 03 04 o5 10 15 20 2 § . . g
Kpp (degkm ™) RR(mmh ™) s 10 et $
§ . . b) -Each individual microphysical process (size sorting, breakup, coalescence, evaporation)
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rainfall rate RR for a full-physics simulation over the first 5 minutes Az, (d82) AZy, (dB) produces a distinct fingerprint in vertical profiles of Z,, Z,, and Kpp. This can allow for
(gray curves) and after one hour (black curve). The initial impact of size Fig. 4: (a) Changes in Z,, vs. changes in Z,, (b) changes in Zy, vs. changes in K, over identifying the dominant process in rainfall.
sorting is evident by the large decreases in Z,, Ky, and RR coincident the 3-km domain for full-physics simulations initialized with a variety of DSDs of These polarimetric fingerprints are d dent on radar .
with a large increase in Zpp. varying rainfall rates. Markers indicate S band, C band, and X band. p gerp

-Comparisons with disdrometer and radar observations suggest that the accepted

parameterizations of drop breakup are too aggressive for the largest rainfall rates, resulting
in very “tropical” DSDs heavily skewed towards smaller drops.

-Polarimetric radar observations in rain may be used to imp such parameterizati via
inverse modeling techniques.




