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S1. Attached data

Sensitivities AdBZ./ADpax of modeled snowfall radar reflectivity factors dBZ, to the cutoff size Dyax
of the snowflake size distribution (SSD) are attached, calculated according to Section 2 in the main article.
Each .txt file refers to one of the five analyzed snowflake representations, one of the four analyzed radar
frequency bands, and one of the three analyzed SSD shape parameters pu, as indicated in the filename, and
contains values of AdBZ,/ADyax in units of dB mm™!, calculated at all 48 analyzed SSD slope parameters
of A=10.3,04,...,4.9, 5.0 mm~" for all 234 successive Duay pairs within 0.1 < Dy < 23.5 mm in steps
of ADpax = 0.1 mm. A .py script is also included that allows a basic visualization of the attached sensitivity
data.
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Figure S1: Examples of binned snowflake size distributions (SSDs) derived from Multi-Angle Snowflake Camera (MASC [1])
measurements at Alta and at Barrow with corresponding exponential slope parameters A that were determined by the nonlinear
least squares method for fitting an exponential SSD to MASC data for snowflake sizes of D > 1.0 mm |2].
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Figure S2: Overview of modeled snowflake radar backscatter cross sections oy}, for different snowflake representations used in
the analysis: L15 synthetically generated rimed and unrimed snowflakes [3], horizontally oriented oblate soft spheroids with
aspect ratio a = 0.6, SSRGA W04 [4-6], G17 Barrow |2]; snowflake masses for soft spheroids, SSRGA W04 and G17 Barrow
snowflake representations were derived from snowflake diameter D following a previously determined mass parameterization
|7]. See Section 2.2 in the main article for details.
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Figure S3: Modeled radar reflectivity factors dBZ. as in Fig. 3 in the main article, but focusing on W band instead of Ku
band.
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Figure S4: Lowest values of SSD cutoff size Dmax with modeled radar reflectivity factors dBZe(Dmax) within 1 dB of corre-
sponding dBZe¢(Dmax = 23.5 mm), with Ap;dBZe = dBZe(Dmax = 23.5 mm) — dBZe(Dmax)-
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Figure S5: As Fig. but focusing on W band instead of Ku band.
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Figure S6: Sensitivity AdBZe /A Dmax of modeled snowfall radar reflectivity factors dBZ. to SSD cutoff size Dmax as in Figs. 4
and 5 in the main article, but for snowflakes represented by horizontally oriented oblate soft spheroids with aspect ratio e = 0.6.
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Figure S7: As Fig.[S6 but for representing snowflakes according to G17 Barrow description.
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Figure S8: As Fig. [S6 but for smoothed data of L.15 unrimed snowflake 3-D shape models.
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Figure S9: Sensitivity of modeled snowfall radar reflectivity factors dBZ. to SSD cutoff size Dmax for SSRGA W04 as in Fig. 4
in the main article, but focusing on W band instead of Ku band.
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Figure S10: As Fig.[S9 but for smoothed data of L15 rimed snowflake 3-D shape models.
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Figure S11: As Fig.[S9 but for snowflakes represented by horizontally oriented oblate soft spheroids with aspect ratio a = 0.6.
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Figure S12: As Fig.[S9] but for representing snowflakes according to G17 Barrow description.
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Figure S13: As Fig.[S9 but for smoothed data of L15 unrimed snowflake 3-D shape models.
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Figure S14: Impact of SSD cutoff size Dmax on the retrieval of snowfall ice water content (IWC) as in Fig. 6 in the main article,

but for a Dmax reference value of DISf = 5.0 mm.
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Figure S15: As Fig. [SI4, but for DL = 15.0 mm.
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Figure S16: Impact of SSD cutoff size Dmax on IWC retrievals as in Fig. 6 in the main article, but focusing on W band instead
of Ku band: (a) W band, p = 0; (b) = 0; (¢) W band.
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Figure S17: As Fig.[S16] but for ngix = 5.0 mm.
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Figure S18: As Fig. [SI6] but for D¢f = 15.0 mm.
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Figure S20: Impact of always assuming a maximum snowflake size of Dmax = 23.5 mm (for an actual maximum snowflake size
of D¢f = 10.0 mm) on IWC retrievals.
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Figure S21: As Fig.[S20] but for ng};x = 5.0 mm.
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Figure S22: As Fig. [S20, but for DL = 15.0 mm.
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Figure S23: As Fig.[S20] but focusing on W band instead of Ku band.
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Figure S24: As Fig.[S23] but for ng};x = 5.0 mm.
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Figure S25: As Fig. [S23] but for DL = 15.0 mm.
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Figure S27: Effect of summarizing snowflake size distributions by the median volume diameter Dy on the range of modeled
radar reflectivity factors dBZ. as in Fig. 10 in the main article, but for W band instead of Ku band.
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Figure S28: As Fig. 10 in the main article, but for a Dmax reference value of DX¢f = 5.0 mm.
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Figure S29: As Fig. 10 in the main article, but for a Dmax reference value of DFf = 15.0 mm.
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