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DPR Snow Data

Introduction

Retrieval Comparisons

The objective of the present study 1s to check the consistency of the DPR snow retrieval

by comparing the DPR standard products with those inferred by the standard dual- GSFC LUT
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selected exclusively from those with well-defined brigh‘[-bands using data from between attenuation-corrected reflectivities and DFR. The data are taken from the DPR V6 standard product (2A.GPM.DPR) on 1 o6 b8 48 45 50 i af a6 9 q0¢ G0 5 © 4 B 8 10
. . January 2020 with a total of 16 orbit measurements. It is expected that there shouldn’t be much differences between measured D. (2A.GPM.DPR N. (9A.GPM.DPR 48 R (2A.GPM.DPR h
0.5 to 3 km above the tOp of the brlght_band' Inner-swath data from Version-6 snow and attenuation-corrected reflectivities and DFRs as a result of relatively small snow attenuation. This is obvious at Ku-band. m GA.GFM.DPR), mm i ainaknd i SR

pI‘OdU.CtS from the 16 orbits of 1 J anuary 2020 are COInpaI‘ed with snow estimates Large discrepancies occur, however, at Ka-band because of the fact that the attenuation-corrected reflectivities are simulated

0 _ 0 _ _ S Sag using the snow PSDs that are inferred primarily from the Ku-band reflectivities and R-D,,, assumption. The Ka-band reflectivity
obtained from the DFR-based app roach e measured Ku- and Ka-band reflectivities. profiles are merely used as one of the constraint equations in determining R-D,, relations. Large differences between the Ka-

band measured and attenuation-corrected reflectivities raise questions as to the validity of the result and any interpretation of
snow properties based on the Ka-band corrected reflectivities. Similar concerns can also be raised on the use of the
(attenuation-corrected) DFR. For this reason, measured snow reflectivities are used for the DFR-based retrieval.
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PSD Conversion
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Fig.5 Same as Fig.5 but FSU LUT is applied for the retrieval.

Snow D, defined in DPR product (mm)
Snow N,, defined in DPR product (mm'm?)
Snow N,, defined in DPR product (mm'1m’3)

Remarks

DPR snow estimates deviate to a great degree with the results derived from DFR-
based approach.
Retrievals in snow depend slightly on p values and choice of scattering tables.
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Fig.1 Snow retrieval look-up tables in which N, (middle) and R (right) are normalized by the Ku-band radar reflectivity Zg,, . . .
and D, (left) is expressed as a function of DFR (=10log;((Zk,/Zx,)). For these computations, the gamma PSD model with a Fig.4 A conversion of PSD derived by the DFR-based approach to the PSD defined in the DPR product is required to compare Ka-band attenuation-corrected (OI’ more appfoprlately called attenuatlon'free)
fixed p of 0 is assumed. The results from the GSFC and FSU scattering databases are denoted by the heavy blue and red solid their estimates of the snow PSD. The N(D), defined in the DPR algorithm, is the rain-equivalent PSD whereas the DFR reflectivities reveal large discrepancies from the measured ones.

curves, respectively. Also provided are the results from the spheroidal model with the snow densities ranging from 0.05 to 0.5 approach gives Ng(D). To compare the two we use the relationship: N(D)V (D) = Ny(D)V,(D), where V(D) and V(D) are rain
g/cm?’ (thin black curves) for reference. and snow fall velocities, respectively. Plotted are relationships between Ng(D) and N(D) in terms of D, and N,

Further study 1s needed to further examine the DPR snow products.



