Characteristics of Nearby Ice Particles in Winter Storms Sampled During NASA IMPACTS
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Motivation Analysis results for 26 min of observations when NASA P-3 aircraft was within 1 km of NASA ER-2 cloud radar echo top.
Naturally-occurring precipitation-sized (> 2 mm diameter) Leg 1: 1/25/20 20:40:02 - 20:46:17 Leg 2: 2/26/20 00:29:43 - 00:38:12 Leg 3: 1/30/22 01:16:26 - 01:20:16
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We use /in situ grey_sca|e image pairs (two camera ang|es) NASA ER-2 Cloud Radar radar I’Ef/ECtiVity data overlaid with NASA P-3 tracks color-coded _:l]:-
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IMPACTS! field study. Ice particles in each image pair are All the PHIPS image pairs (245 samples) from the three P-3 flight legs are analyzed below. Expected ice growth modes?
categorized by their shape and degree of riming. based upon local environmental conditions are noted for each minute at the top of the bottom row of graphs.
Example Subset: 26 Feb 2020 00:31 - 00:32 P-3 Leg 1: 1/25/20 20:41 - 20:47 P-3 Leg 2: 2/26/20 00:27 - 00:39 P-3 Leg 3: 1/30/22 01:16 - 01:24
.- Ice Shapes Stats Ice Shapes Stats Ice Shapes Stats
1 3 1 = I Tabular
c 80+ 10 L ] Branched
> 30 1 0 ] Side Branched
‘i Dqt) 40 107 ] 25 t ﬂ?/ fnﬂ::cﬁ;talline
n Tabular Polycrystalline
' 81 ] 20 | A Columnar Polycrystalline
n 30r Total Image Pairs (subset)
qc).) 6 15 +
T 20 Unrimed
4 5 6 £ 4r 10 | Lightly Rimed
“c_) B Moderately Rimed
o 10 1 R - 2 \ - 5 | I Heavily Rimed
9 - H |f1 i i — , BN Goupel
5 o LA e Wi o — . O e o o e 0 o Al O Tompuetoe G (Subse?
= 20:41 20:42 20:43 20:44 20:45 20:46 20:47 R Q@‘.&Q&%@‘?QQ& Q&%&%& Qg‘?bgg‘?zg‘? Qg‘?%gg?’g A% AN AR AR B0 A AP AP P

Degree of Riming Stats Ill)egrele qf Rlimling S’Fatls Degree of Riming Stats

' ' '14.214 ‘11 T . -16
35
. . I 5 IR R I — B I s i s o B B Expected Ice Growth Mode
Example of seven classifiable PHIPS images (only Camera Angle o 50| 1ol | 15 P
1 shown) over a 1 min interval (~8.5 km along flight track). E | o 1714 . 530 | & -Etl’ﬁlﬁr
= O 1-10. ) O ultiple
Shape (can occur in Images 1-7 With ) 40 O -13.810 25 14 % Subsaturated
combination) Characteristic Du; g | 20 13 © ’”g"’rrgh',fﬁ,; no crystal
- . =30} _ ' &
I\/Ionocrystalllne. 2 Mu/t/p/e shapes can S -13.6 i AN -10 O |1 GE)
CTe;]bular Pglylcrystalllllr?e 1, 2, 3N 4,5,06,7 be present when an %20 | O d O 4 15t I; Orange circles and
. ] - (@)) .
Tabular Growth 2,3, 7 ' 5. | & ol /% s > indicate temperature
traversed multiple S 4ol - _ 4 Z p
Columnar Growth None ) GL) O -13.2 2 o 95 1-10 Gnd I'E/Cltlve humldlt_y
environments and 3 84 91 8300 &3 81 8 87 94 .
Branched Growth 2,3,7 undergone sequential & ol o Ul e > A o | S | 1| 1 I AN I U with respect to water
Side Branched Growth 2 rowth Z T A N D b B o PR D o AP ¥ P AP o) oD AP NN S A L ) (%) at flight level
Degree of riming Images 1-7 With 5 ' PO 90T Q0T 9P g0 90 9O SENANEANENENENESENENENENENY ST QY respectively.
Characteristic . Time of Da Time of Da Time of Da
. Multiple degrees of 4 4 y
Unrimed None L f Ack led "
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Lightly Rimed (1-50%) 12,6 - r wh Sum Mary. The shapes and degrees of riming of precipitation-sized ice near cloud top are not References: "McMurdie et al. (2022, BAMS),
Moderately Rimed (51-99%)  2,3,4,5,7 animage pair wnen . o >Hueholt et al. (2022, BAMS)
Densely Rimed (100%) None more than one dgtermlned solely by thg local temperature and RH;ce whgre the ice is observed. Rather, the observed unded by NASA BONSSC19K0354 and NSF
Graupe None particle is present (e.g. ~ Mixtures are a result of ice particles that are formed in different sequences of temperature and RH;.. growth AGS-1905736. Special thanks to Kevin Burris
eclan Crowe, and Jordan Fritz for their

image 2) environments and intermingled by a combination of horizontal and vertical air motions and ice fall speed. feedback and support.
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