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CLOUDS SAMPLED IN THE TARGETED AREA OF OPERATIONS (e.g. "CLOUD WALLS") (P-3) | = "“ <
wind speed - SSRGS
. Cloud cloud top number | number . - ,1-' _ @\f_i\j:—__:_,\'
Flight start tend cloud cloud top Thase Ttop Traxabove | Tmaxbetow | . . Ndrop max Detf max . Nice max Dice max cld phase (m/s) area of A =\ e o
. date T Y g — | S (m) depth ©) (©) (€] (€] inversion (cm-3) LWC,,ax (um) drizzle (L-1) —_— crystal type S of cloud of i surface type - comments . =T S ,l[\ AW
- u - wi i = ! S aYa
AH (m) AT(C) layers | profiles > == /()5 N
(deg) - PN \5
v C
Two cloud laye+Z7:Z27f the lower layer, it may be a fog
5 5/30/2024 132300 161400 1400 1700 200-300 -12 -15 -15 -5 5 40 0.2 25 - 0.1-1 10 dendrites I T 5 9 0.5-10 solid ice Lincoln Sea coupled to the ocean surface; dendrites are formed in the
<300 700-500 ~>300 >-6 £ -9 >-6 0 40-100 0.3 27 0.1-1 10 aggregates 200-260 top cloud layer and then precipitate down to the surface of P3 RFO05: 5 June 2024;  15:06 - 15:16:50 R
the ice; a few patches of drizzle.
Multilayer cloud system with three inversions. Polluted upper
fimed ice layer N~400-600cm-3. The lowest cloud layer is relatively
liquid & 4-10 solid ice with crown of clean N~50-100cm-3. Upper layer generates drizzle and has
4 6/3/2024 133100 160620 <300 1600-2200 <1200 >-3 -12 -8 >-3 3 50-500 0.5 25-30 yes 0.05-5 3 columns . 3-5 14 . S
needles mixed-phase 260-330 large polynyas Greenland highest LWC~0.5g/m3. Ice formed primarily in the low level
clouds. Many cases of cloud segments with drizzle. Low ice
particles concentration (Nice<0.01L-1)
. Fog over the ocean surface. Ice forms right at the top of the
columns 4-5 solid ce covered crown of fog layer: needles/columns & aggregates. Distinct cellular
5 6/5/2024 150400 151500 <100 100 ~100 <-6 -5 0 ? 5 40-60 0.25 18-24 yes/no | 0.1-20 3 needles mixed-phase 1 1 by snow, glayer. ) ) geres o )
40-60 Greenland structure of ice. Patches of drizzle. Cloud microstructure is
aggreg polynyas .
inhomogeneous
solid ice covered . .
. 0.5-4 crown of Fog over the ocean ice topped by a positive temperature;
6 6/6/2024 133940 161400 ? 250-300 >100 ? -3to -4 4 ? 4 60-150 0.2-0.4 17-25 yes/no 0.1-30 2 columns mixed-phase 1 41 by snow, . )
100-200 Greenland isothermal layer ~1km deep; numerous smallice columns.
polynyas
columns - . . .
. 8-18 solid ice, crown of No drizzle, no graupel, large aggregates of ice, spatial
7 6/7/2024 151400 173000 200-300 | 400-500 200 -3to -4 | -4t0-5 2 ? 6to 10 50-100 0.3-0.4 20-24 no 0.1-60 10 needles mixed-phase 1 24 . .
— 40-80 polynyas Greenland clusters of smallice particles.
columns open water T o i i .
X liquid & 2-10 > ,W , , Cellular structure of ice regions; no drizzle in ice cloud P3 RF09: 11 June 2024;  17:52:22 - 18:25:5 : P3 RF10: 13 June 2024: 13:15:8 - 16:18:53 ’
8 6/10/2024 121200 152200 400-150 600-400 ~200 -3to-1 -4 6 1 6 60-200 0.45 10-15 yes/no | 0.1-50 10 needles mixed-phase 1-2 25 320-360 broken ice, solid Baffin Bay regions A e A | . ’ e e
S p ice 7 Ve — /'..
[ v y T
@ e
columns Low level cloud system with varied number of layers (from 1 WS ‘{L_—? ~ {
- . . . . . Pl A |
needles liquid & 2-8 solid or broken crown of to 3). The upper layer is topped by warm inversion. High =% BETa:0 Lot
10 | 6/13/2024 | 132500 161500 <100 | 300-1000 | 200-300 1 5 2.5 1 5 60-100 | 05 | 2025 | yes/no | 0.1-10 10 needy - 1-3 40 , )- The upper lay pped by warm Inversion. Hig! =\
rimedice | mixed-phase 280-340 ice Greenland phase heterogeneity: extended regions with liquid drizzling o _erBao J
aggreg clouds, followed by mixed-phase clouds. :\E""-’ﬂ{*}‘*"v— i
W (s by
columns liquid & i North of Precipitating mixed-phase clouds at subfreezing n E—— RH—;’-?%@“}'W 2024:  14:53:37 - 15:39:24 P3 RF16: 7 August 2024;  13:11:4 - 16:57:50
11 7/25/2024 145430 155300 <100 300 ~200-300 0.5 -1 0 ? 0.5 50-150 0.1-0.5 20-25 yes/no 0.1-5 8 needles mixed-phase 1-2 8 40-60 meltice Elesmere Island | temperature, large aggregates of needles. The second cloud 3
aggreg . Lincoln Sea segment is drizzling T~0C, noice 7 sts00
SRS, A58 (a0
columns Two cloud layers, the upper layer generates drizzle, two cells . as:‘qi}i\q'ﬂ 5[%1 ,.-’Jﬁ'm‘ﬁ
A, ®r M5:24:0 )
1200 800 400 -6 -10 4 needles liquid & 2-8 of graupel with without smallice (no SIP), no SIP was 4 Y J
16 8/7/2024 131200 165500 -5 0 50-250 0.2-0.7 20-35 yes/no 0.1-30 5 . d 2 14 meltice Platypus graup ) ) ( ,) . S i i Y
500 200 300 -2 -4 2 graupel mixed-phase 240-340 observed in drizzle below cloud base; distinct cellular = “g‘ a £
rimedice structure of ice formation. \ 2 ' |
L T A
{ 44 L et \%\ o=
columns Two cloud layers. Low level generates drizzle. Ice was ~ R ’“—“/r (3 -
17 8/8/2024 131540 155400 1900 1600 300 12 8 6 1 2 5-150 0.1-0.4 15-32 es 5 1 needles liquid & 2 4 28 melt ice Lincoln Sea observed durir}: c;r oisin ingthe lower layer l;lo ice was m:’k;ﬁRH??BA st2024; 13:15:12 - 14:14:48 ; st 2“24
o = .1-0. 5 . 2 ugus E :15:12 - 14:14: 2
1500 700 800 8 -4 1 y lollipops | mixed-phase 240-260 g porpoising y g
found in the top layer.
broken drops
g _ &
o PaaaR T NG 4
columns \Tz_b Stg,qrt:t:m:c P S ~ 1o
needles - : -~ : ™ . ,_.?/55 AL SR N
liquid 6-15 ) Single cloud layer. Distinct cellular structure of ice =T e —~_f A @ Tty B T g T
18 8/9/2024 131200 163100 700-800 300-400 200-400 -7 -1 -1 2 6 20-100 0.5 22-32 yes/no | 0.1-20 5 aggregates . 1 13 meltice Platypus : . . ) ~ o A Voomd o agsen & o T ]
—— mixed-phase 20-320 formation. Ice shapes dominated by rimed ice and graupel. : b ,!-,s=-; 3 N7 SchEaoo — o &
. p_ M Sy "ja{l ﬁiﬁ“é{ A - e | ix\_ \
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LIQUID & MIXED-PHASE CLOUDS SAMPLED DURING TRANSIT TO/FROM THE AREA OF OPERATIONS (P-3)
. Cloud cloud top number | number | wind speed
F“ght tstart 1:end cloud cloud t°p Tbase Ttop Tmax above Tmax below a a Ndrop max Deff max a Nice max Dice max cld phase area of
. date il | (e || B (m) depth (©) (©) (€] (€] inversion (cm-3) LWC,,ax (um) drizzle (L-1) {— crystal type S of cld of (km/h) surface type TR comments
AH (m) AT (C) layers | profiles | wind dir (deg)
dendrites . . .
. . . 10 . after take off | Mixed phase cloud layer embedded into a deep ice cloud. Ice
2 5/30/2024 105900 110645 1250 1900 650 -10 -15 -11 -1 4 50 0.4 27 no 10 7 irregilars | mixed-phase 2 1 solid ice o -
140-155 from Pituffik cloud top at >5km. Ice precipitate down to the ground level.
aggregates
7-14 oceanice descendin mixed-phase cloud with low concentration dendrites,
2 5/30/2024 175305 175555 <1450 >1450 ? <-12 >-12 ? 0 ? 100 0.3 22 no 0.1 5 dendrites | mixed-phase 1 n/a o g P . i )
160 land Pituffik passed a few virgae of rimed ice
. . 7-14 oceanice descending mixed-phase cloud with low concentration dendrites,
2 5/30/2024 80250 181105 <1450 >1450 ? <-12 >-12 ? 0 ? 100 0.4 22 no 0.1 5 dendrites | mixed-phase 1 n/a o . ) :
160 land Pituffik passed a few virgae of rimed ice
raupel
g latZs A8 ascending after precipitating mixed-phase single layer; ice forming at the
4 6/3/2024 110640 110905 4160 3300 900 -17 -22 -12 0 1 50-150 0.25 20 no 0.1-3 8 P mixed-phase 1 1 solid ice g cloud top, precipitating down to the ground; riming process
smlcolmn 250-300 take off L . .
incise cloud, aggregation and deposition growth below cloud
aggregates
. 6 solidice North-West of ) .
6 6/6/2024 132805 132834 3200 3300 100 -9 -10 -8 ? 1 200 0.1 12 0 0 n/a liquid 1 1 . thin cloud layer during descent
300 some polynias Greenland
compact ) 12 - . o o
9 6/11/2024 123220 123240 5300 5370 70 -23.5 -24 -24 ? 0 100 0.02 8 no 1 0.5 Tegis mixed-phase 1 1 60 solid ice Lincoln Sea thin liquid layer generating tiny ice
9-11 sampling lower part of the cloud layer when flying along the
9 6/11/2024 140215 140405 3000 3000 ? -8 -8 ? ? ? 300 0.04 9 no 0 0 n/a liquid 1 n/a solidice Lincoln Sea ping P v ying g
50-60 cloud base
Deep cloud system. A few cloud segments seeded from
columns liquid & 1-10 solid ice (<18:08)| Nares straight |above by dendrites. Extended liquid drizzling area with no ice.
9 6/11/2024 175530 182400 <100 400 ~400 0 -3 ? 1 0.5 ? 0.25 ? yes 30 10 needles mixe?d hase 1+ 4 0-50 open water on approach to The second cloud was in mixed-phase state. Large
aggreg . (>18:08) Pituffik aggregates. Uniform mixed-phase. No cellular structure was
observed.
dendrites,
smlcolumns | mixe-phase 1-13 open water
10 6/13/2024 173620 175645 100 3700 3600 0 -16 -15 5 1 150 0.07 18 no 20 10 ) ) . P 9? 1 P ) Nares Strait multilayer cloud with several embedded inversions
rimed ice, ice 0-170 brokenice
aggregates
columns liquid 5-7 mixed-phase clouds on approach to Pituffik , horizontally and
10 | 6/13/2024 180210 181500 1200 1900 700 4 6 -4 5 0 20-100 | 0.4 25 ves 30 12 -Otm o 1 1 open water Baffin Bay P >N app :
rimedice [ mixed-phase 150-170 vertically inhomogeneous
10-12 ascending after
11 7/25/2024 113045 113245 2200 2300 100 -5 -8.8 7.8 8 1 20-50 0.2 20-30 yes 0 0 n/a liquid 2 1 120-140 open water take off from drizzle, noice
Pituffik
compact . 4-6 . . . . .
11 7/25/2024 123200 123700 4500 4600 100 -18 -19 -16 3 1 100-150 0.2 14-16 no 0.01-.1 0.5 fimed mixed-phase 1 n/a 80-100 meltice Lincoln Sea smallice, rimed, very low concentration
) 5-6 ) . conditionally mixed-phase, very low ice conc. drizzle inside
11 7/25/2024 131400 131530 3300 2700 600 -10 -14 -10 4 1 100-200 0.4 22 yes <0.01 2 stellar mixed-phase 1 1 melt ice Lincoln Sea
100-120 and below cloud
5-6
11 7/25/2024 133200 133400 3500 3000 500 -11 -15 -11 4 1 80-120 0.35 22 no <0.01 2 stellar mixed-phase 1 1 140 meltice Lincoln Sea conditionally mixed-phase, very low ice conc.




8-10
11 7/25/2024 134508 134545 3300 3100 200 -12 -13 -12.5 0.5 1 100 0.05 12 no 0 0 n/a liquid 1 1 140 melt ice Lincoln Sea liquid, broken cloud
5
11 7/25/2024 135950 140030 2850 2850 ? -9 -9 ? ? ? 30-50 0.1 yes 0 0 n/a liquid 1 n/a 140 melt ice Lincoln Sea drizzle up to 300um
11 | 7/25/2024 | 141200 142130 2850 2850 ? 9 9 ? ? ? 20-50 | 0.05-0.1 ves <0.1 1 MEE e | 4 n/a 46 meltice lincolnisea | oS RAISRIGRICIRItaNIZz\ S s econcipalHISINIKEc pllase
irregular 80-110 with no drizzle
15 Lincoln Sea &
11 7/25/2024 162100 164130 650 770 ? 0 -2 ? ? ? 10-30 0.1-0.25 28 yes 0 0 n/a liquid 1 n/a 0-100 melt ice North of four intersections of cloud top of the low level St
Ellesmere Island
Lincoln Sea . . , .
) ) 3-5 ) very low ice concentration of ice <0.1L-1. Spatially sparce
11 7/25/2024 165700 165830 3200 3800 600 -11 -15 12.5 ? 2.5 100 0.35 23 no <0.1 4 dentrites | mixed-phase 2 1 90-120 meltice North of dendrites
Ellesmere Island
yes . 0-13 descending to .
11 7/25/2024 180420 183140 100 100 ? 4 8 ? ? ? 3 0.04 ? . 0 0 n/a liquid 1 n/a open water e rain
rain 0-60 Pituffik
rimed . 14-18 . .
12 7/29/2024 124630 130130 5900 5900 ? -23 -23 ? ? ? 30-150 0.2 20 no 0.1-1 1 e mixed-phase 1 n/a 5560 meltice Lincoln Sea lower part of Ac-Cc
rimed 10-11 North of Crown
12 7/29/2024 143400 143440 5250 5250 ? -22 -22 ? ? ? 100 0.05 9 no 0.1-1 1 ) mixed-phase 1 n/a meltice lower part of the wave cloud
irregular 85 of Greenland
7 crown of
12 7/29/2024 144740 144830 3600 3600 ? -10 -10 ? ? ? 400 0.01 11 no <0.1 0.6 dendrites | mixed-phase 1 n/a 140-150 brokenice Greentand very low ice concentration. Conditionally mixed-phase cloud
5 long the cloud t f the low level cloud/fog,
12 | 7/2012024 | 162620 163600 100 100 ? 1 1 12 ? 10 100 0.4 32 ves 0 0 n/a liquid 1 n/a meltice Lincoln Sea along the cloud top of the fow fevet cloud/iog
330-350 drizzle at the cloud top
5 along the cloud top of the low level cloud/fog,
12 7/29/2024 170300 170525 270 270 ? -3 -3 8 ? 10 20 0.4 38 yes 0 0 n/a liquid 1 n/a meltice Lincoln Sea g ) P g
330 drizzle at the cloud top
10-16 (til loud with Li ions, and Lthi
12 | 7/20/2024 | 172640 173050 250 500 250 0 0 6 ? 7 200 0.1 18 no 0 0 n/a liquid 1 n/a melt ice Nares Strait | | oyer CIOUGWIT SEVEratinversions, andseveratthin
5-50 cloud layers, very unusual temperature profile
12 Northern part of
14 8/1/2024 122450 122610 5800 5800 ? ? -23 ? ? ? 100 0.2 18 no 0.3 0.8 rimedice | mixed-phase 1 n/a oeE land, glaciers (r;reer:lzn:j Top of As layer with low ice conc.
7 North of C
14 8/1/2024 154740 154815 1850 2000 150 4 5.5 1.2 ? 4 200 0.15 16 no 0 0 n/a liquid 1 1 land orth ofL.rown
265 of Greenland
. . . 12 . North of Crown . .
14 8/1/2024 163040 163500 4600 ? ? -18 ? ? ? ? 100-200 0.2 18 no 0.1-0.3 0.8 rimedice | mixed-phase 1 n/a oeE broken meltice of Greentand Top of As layer with low ice conc.
. . . 18 . West of Nares . .
14 8/1/2024 172130 172620 5780 ? ? -20 ? ? ? ? 200 0.2 16 no 0.1 0.8 rimedice [ mixed-phase 1 n/a 240 land, glaciers . Top of Ac layer with low ice conc.
dendrites . . .
. 2-16 Nares Strait Deep multilayer system with supercooled top and warm
15 8/2/2024 175945 185530 3900 400 3500 -7 1.5 ? 13 1 200 0.4 34 yes 40 10 columns | mixed-phase 3-5 6 open water ) ) . . .
) ) 0-160 Baffin Bay cloud base; variety of ice particle shapes & drizzle
rimed irreg
8
17 8/8/2024 153510 153605 1850 2200 350 -9 -12 -9 5 3 80 0.3 22 no 0 0 n/a liquid 1 1 240 meltice Nares Strait ascent through solid St deck
3
17 8/8/2024 164220 164455 1700 1700 ? ? ? ? ? ? 150 0.05 12 no 0 0 n/a liquid 1 n/a 30 broken meltice Nares Strait thin St
rimed 10 Baffin Bay after
18 8/9/2024 111900 112000 5100 5200 100 -20 -22 -19 ? 2 100-200 0.15 18 no 0.01 1 ) mixed-phase 1 1 open water y Ac broken layer with very low ice conc.
irregular 330 take off
9 descending to
18 8/9/2024 181830 181850 3800 3900 100 -13 -13 ? ? no 140 0.06 14 no 0 0 n/a liquid 1 1 ol land Pituffikg broken Ac
ICE CLOUDS SAMPLED DURING TRANSITTO/FROM THE AREA OF OPERATIONS (P3)
wind speed
. Cloud cloud top number | number
Fllght tstart 1:end cloud cloud tOP Tbase Ttop Tmax above Tmax below . . Ndrop Deff max . Nice max Dice max cld phase (m/s) area of
u date (hhmmss) | (hhmmss) | base (m) (m) depth (©) (©) (©) (©) inversion (cm-3) LWC,,,ax (um) drizzle (L-1) (mm) crystal type S of cloud of wind dir surface type R comments
AH (m) AT (C) layers | profiles
(deg)
bull-ros 1-14 north of Pituffik | Deep ice cloud with a mixed-phase layer embedded below
2 5/30/2024 105900 111400 1300 5100 3800 -1 -32 ? -1 no 0 0 n/a n/a 5 0.8 columns ice 3 1 land, glacier P o P y
, 80-180 after take off 1900m. Ice precipitate down to the ground level.
compactice
bull-ros
plates . 2-14 transit from land | north of Pituffik .
2 5/30/2024 173100 174700 >-2600 >4800 ? <-16 >-32 ? -1 no 0 0 n/a n/a 10 2 , ice ? 1 , descend though a sequence of virgae
compactice 170-270 to oceanice after take off
radiate plt
bull-ros 16 descending to
3 5/31/2024 175800 180300 <5600 >5600 ? >-28 <-28 ? 6 no 0 0 n/a n/a 0.5 0.5 . ice ? n/a land, glacier o g two virgae, likely sublimating ice
compactice 110 Pituffik
dendrites, ice 0.8 descending to Deep ice cloud with embedded thin liquid layers. Embedded
3 5/31/2024 174900 175700 2500 700 1800 -6 -11 ? 1 1.5 200 0.15 15 n/a 1 5 plates, . 1+3 1 oceanice o g inversion into the ice cloud topping the upper LWC layer. The
) mixed-phase 150-340 Pituffik o . ) .
irregulars entire ice cloud is dominated by dendrites
(- 1 | L tral part lik ti L with
4 6/3/2024 115145 120930 5700 5700 ? .29 29 ? ? ? 0 0 n/a n/a 30 1.2 bull-ros ice 1 1 0 TBD Nares Strait ce cloud, central part appears like a generating cell wi
compact 320 numerous smallice particles
. 9 . Northern . o
6 6/6/2024 115244 120101 5750 5750 ? -25 -25 n/a n/a n/a 0 0 0 n/a 10 1.5 bull-ros ice 1 1 glacier optically thin ice clouds
120-130 Greenland
. 13 . Northern . o
6 6/6/2024 120626 120910 5800 5800 ? -25 -25 n/a n/a n/a 0 0 0 n/a 10 0.7 bull-ros ice 1 1 glacier optically thin ice clouds
125 Greenland
. 13 . Northern . o
6 6/6/2024 122542 122630 5800 5800 ? -25 -25 n/a n/a n/a 0 0 0 n/a 10 2 bull-ros ice 1 1 glacier optically thin ice clouds
145 Greenland
irre 10 West of Nares
6 6/6/2024 174750 175205 5800 5800 ? -25 -25 n/a n/a n/a 0 0 0 n/a 60 1 g ice 1 n/a glacier ) traverse through a virga
columns 85 Strait
tiny, . 16 . West of Nares .
7 6/7/2024 140600 141300 6400 6400 ? -28 -28 n/a n/a n/a 0 0 0 n/a 15 0.8 y ice 1 1 glacier . clusters of tiny ice crystals
bull-ros 140 Strait
v i
ny, Ieg, . 10 . West of Nares o
7 6/7/2024 142000 142600 5700 6700 1000 -31 -22 n/a n/a n/a 0 0 0 n/a 35 1 bull-ros, ice 1 1 145 glacier Strait clusters of tiny ice crystals
aggreg
ti 9 West of Nares
7 6/7/2024 142900 143700 5700 5700 ? 22 22 n/a n/a n/a 0 0 0 n/a 1 1 s ice 1 n/a glacier nar clusters of tiny ice crystals
bull-ros 160-200 Strait
tiny, . 10 . West of Nares L
7 6/7/2024 144100 144200 5800 5800 ? -23 -23 n/a n/a n/a 0 0 0 n/a 5 0.5 y ice 1 n/a glacier . clusters of tiny ice crystals
bull-ros 220 Strait
irreg, . 3-4 . . . .
7 6/7/2024 173730 174040 4500 5800 1300 -23 -14 n/a n/a n/a 100 0.01 9 no 5 0.8 g ice 1 1 oceanice Lincoln Sea ice cloud with embedded LWC layer
columns 140-150
tin 20 Ellesmere Island
9 6/11/2024 120100 120400 5600 5600 ? -26 -26 n/a n/a n/a 0 0 0 n/a 10 0.4 bull Z;)s ice 1 n/a 65 glacier East of Nares optically thinice clouds
Strait
it 20 Ellesmere Island
9 6/11/2024 121000 121500 5600 5600 ? -26 -26 n/a n/a n/a 0 0 0 n/a 15 0.5 bull Z;)s ice 1 n/a 70 glacier East of Nares optically thinice clouds
Strait
12-16 recipitating dendrites from the upper mixed-phase cloud
9 6/11/2024 | 134700 135800 3000 3000 ? 8 8 n/a n/a n/a 0 0 0 n/a 0.5 2 dendrites ice 1 n/a g ocean ice LincolnSea | PreciPitating iayer - .
12-14 recipitating bullet-rosettes from the upper mixed-phase
9 6/11/2024 | 111300 111830 <3400 | >4200 ? 10 16 n/a n/a n/a 0 0 0 n/a 2 2 bull-ros ice 1 1 e 70 ocean ice LincolnSea | PreciPitating o 2 .
bull-ros,
columns S
. . 7-11 . . Ice precipitating from the upper layers. Good example of
9 6/11/2024 161700 165700 <2300 >2500 ? -3 -7 n/a n/a n/a 0 0 0 n/a 4 6 dendrites, ice 3 n/a oceanice Lincoln Sea . . . .
0-50 mixture of different ice habits
capped col.
Irregulars
stellar 10 North of Pituffik
10 6/13/2024 1100415 110500 <1900 >2100 ? -7 -7 n/a n/a n/a 0 0 0 n/a 0.5 1 ice 1 1 glacier traversing ice virga during ascent
plater & col. 130 after take off
. 15 . Northern . -
10 6/13/2024 115445 115700 5700 5700 ? -24 -24 n/a n/a n/a 0 0 0 n/a 2 0.5 sml col. ice 1 n/a glacier optically thinice clouds
190 Greenland
. 8 . Northern . o
10 6/13/2024 121700 121900 5700 5700 ? -24 -24 n/a n/a n/a 0 0 0 n/a 1 0.8 bull-ros ice 1 n/a 500 glacier Greentand optically thinice clouds




4 Northern
10 6/13/2024 122700 123440 5700 5700 -24 -24 n/a n/a n/a n/a 1 0.6 tiny ice n/a glacier optically thinice clouds
230 Greenland
) . 7 . Northern . -
10 6/13/2024 123600 123810 5700 5700 -24 -24 n/a n/a n/a n/a 3 0.4 tiny ice n/a glacier optically thinice clouds
280 Greenland
tiny, . 6-10 brokenice . . - .
12 7/29/2024 114400 120400 5600 5600 -23 -23 ? ? ? n/a 30 1.5 ice n/a Nares Strait optically thinice clouds, multilayer cloud system
bull-ros 30-90 open water
ti -1 tai ELL
12 | 7/29/2024 121930 124620 5900 5900 23 23 ? ? ? n/a 25 2 L ice n/a 813 mountains, - over tesmere precipitation ice from the above optically thick later
bull-ros 30-60 glaciers Island
46 brokenice
12 7/29/2024 180745 181945 2400 2700 -4 -6 ? ? ? n/a 3 2 bull-ros ice n/a 40-80 open land Nares Strait precipitating ice from high clouds
glacier
. 2 open land, N . o
13 7/30/2024 111610 111750 4100 4500 -16 -19 ? ? ? n/a 5 1.5 bull-ros ice n/a 100 . North of Pituffik patches of optically thin ice clouds
land West of N
13 7/30/2024 111945 112100 4900 4900 -21 -21 ? ? ? n/a 2.5 1.2 bull-ros ice n/a 8 open .an ’ esto . ares patches of optically thin ice clouds
50 glaciers Strait
4 land West of N
13 7/30/2024 112805 112900 5400 5400 -24 -24 ? ? ? n/a 8 1 bull-ros ice n/a open .an ’ esto . ares patches of optically thin ice clouds
45 glaciers Strait
. 3 open land, West of Nares . L
13 7/30/2024 122730 123000 5500 5500 -26 -26 ? ? ? n/a 1 1.5 bull-ros ice n/a . ) patches of optically thin ice clouds
40 glaciers Strait
tim 10-13 Greenland ice
14 8/1/2024 114010 120900 5800 5800 -18 -18 ? ? ? n/a 50 0.8 . y ice n/a glacier ) optically thick ice clouds, close to the cloud top
irregulars 220-250 shield
timy 16-18 North of Crown
14 8/1/2024 164240 164925 5700 5700 -22 -22 ? ? ? n/a 15 0.8 irregulars ice n/a meltice optically thin ice clouds, below cloud, precipitating ice
240 of Greenland
sml columns
timy 14-17 North of Crown
14 8/1/2024 165650 170030 5700 5700 -22 -22 ? ? ? n/a 25 0.6 irregulars ice n/a land optically thick ice clouds, middle of the cloud top
240 of Greenland
sml columns
tiny, . 30-37 . T
16 8/7/2024 111310 111810 5700 5700 -18 -18 ? ? ? n/a 20 1.5 bull-ros ice n/a 330 open water Buffin Bay along the cloud base of As, precipitating ice
tiny, . 34 . T
16 8/7/2024 112240 112440 5700 5700 -18 -18 ? ? ? n/a 4 1 bull Zos ice n/a 330 open water Buffin Bay along the cloud base of As, precipitating ice
plates,
dendrites 3-9 West of Nares
17 8/8/2024 111530 112630 4200 4200 -11 -11 ? ? ? n/a 5 1 irregilars ice n/a 390 land, glacier a—— ice precipitating from a broken Ac above the flight level.

aggregates




Table S2

Supplement to: Microphysics of Arctic Stratiform Boundary-layer Clouds during ARCSIX

SPEC Learjet

CLOUDS IN THE TARGETED AREA OF OPERATIONS (LearJet)

Cloud cloud top number
t t cloud base | cloud to T T T T N D N; D; cld phase number of
Flight # date i start ol end ) (m) (m) : depth (lgs)e (tg')’ m?’:;’we m?’g;mw inversion (dmp ";x LWC ax (e" m;x drizzle ('IC_T;X ('ce "";x crystal type int:rmitt of cloud ofiles surface type | area of operation comments
mmss mmss cm- um - mm
AH (m) AT(C) layers | P
North of Elesmere Multilayer structure with variable altitudes cloud top and base. Mostly
1 7/25/2024 154500 163800 450 600 300 -2 -2.5 ? -1 3 ? 0.4 ? yes/no <0.01 0.3 shrt columns | mainly liquid 2-3 6 brokenice lsland SLD and drizzle. A few small short columns were observed between
16:33 and 16:34.
columns Single layer clouds, distinct cellular structure of ice, no drizzle. Max
2 7/29/2024 131700 140700 300 500 200 -4 -5.5 3.3 -3.5 8 20-40 0.3 25-30 no 0.1-40 2-3 S —— mixed-phase 1 10 meltice Platypus size remains ~uniform for the entire sampled cloud. High
geree concentration of ice
columns meltice North of Elesmere Single layer clouds, distinct cellular stucture of ice; drizzle when no
3 7/29/2024 124400 135300 350 650 300 -5 -7 4 -3 8 20-80 0.3 20-25 yes/no 0.1-30 1-4 mixed-phase 1 14 i . glefay ) i ) i
aggregates brokenice Island ice. Ice aggregation below cloud base. High concentration of ice.
Two major cloud layers. The top layer generated drizzle with noice.
columns mixed-phase However, there were two sampled large cells generating ice. The
4 8/1/2024 125100 14000 2300 2800 500 -10 -6 -6 1.5 4 60-100 0.5-0.9 30-33 yes/no 0.1-100 1-2 rimedice . p 2 7 meltice Platypus generating cells were separated by 110 km. The lower layer was warm,
liquid o . . S
graupel with distinct melting layer, which excludes the effect of blowing ice of
ice initiation in the cloud.
columns mixed-phase North-East of Single layer clouds, distinct cellular structure of ice, drizzle when no
6 8/7/2024 131700 135000 500 900 400 -5 -8 -3 -2 4 40-80 0.6 25-30 yes/no 0.1-30 5 aggregates ) p 1 12 melt ice g J o ) o )
. liquid Elesmere Island ice. Aggregation below cloud base. High concentration of ice.
heavy rimed
columns mixed-phase meltice Lincoln Sea & North of| Multilayer cloud, cloud top is liquid generating drizzle T=-10C, no ice.
7 8/8/2024 132400 | 132900 1500 <200 ~1300 5.2 19 ? 2 0 20-40 0.2 25 yes 1-5 1 ) e 4 1 ' ' uitifayer cloud, clouditop Is Hiquid generating drizz !
lolypops liquid brokenice Greenland Ice forms in the lower part at T>-5C.
. Single layer clouds, distinct cellular structure of ice, drizzle (when no
columns mixed-phase ) ) . .
8 8/9/2024 132300 140100 700 300 400 -7 -10 -7 -4 3 20-50 0.5 30-35 yes/no 0.1-20 2 heawy rimed liquid 1 12 meltice Platypus ice). Cloud top at -10C outside of the columnar growth. Strong riming
v d process. Many smallice below cloud base.
brokenice Spatially extended liquid layer. Ice was observed only in one location
9 8/9/2024 171600 | 180100 2300 2600 300-400 10 18 10 13 3 50-100 | 0.4 20-25 | yes/no 0 0 0 liquid 1 17 Baffin Bay PR IRy y
open water between 171200& 171400 UTC.
LIQUID & MIXED-PHASE CLOUDS SAMPLED DURING TRANSIT TO/FROM THE AREA OF OPERATIONS (LearJet)
Cloud cloud top number
a tstart 1:end cloud base | cloud t°p Tbase Ttop Tmaxabove Tmaxbelow q q Ndrop max Deff max a Nice max Dice max cld phase number of .
Flight # date (hh ) | (hh ) (m) (m) depth (©) (©) (©) (©) inversion ( 3) LWC,,.x (um) drizzle (L-1) ( ) crystal type - of cloud rofiles surface type | area of operation comments
mmss mmss cm- um - mm
AH (m) AT (C) layers P
columns Ascent through the cloud layer during take off. Deep layer, mainl
1 7/25/2024 142400 142600 1100 2900 1800 1 9 8 7 0.5 ? 0.6 ? yes/no | 0.1-0.001 1 . mainly liquid | 1 1 open water Pituffik >ntthroug udfayer during tax piayer, mainty
graupel liquid, very low conc of ice. No SIP or it has a very low rate.
North of Ellesmere inhomogeneous Ac cloud layer with a very low concentration of
1 7/25/2024 153300 153410 4100 4600 500 14 17 ? ? 0.2 100 0.1 15 no 0.1 3 dendrites | mainlyliquid | 1 1 melt ice f ' geneou s e ratl
Island dendrites
Ascend through two cloud layers. The upper As-Ac generates sparce
1 7/25/2024 164320 164415 4800 >100 300 15 21 19.5 ? 1.5 150 0.15 16 no 0.1 2 graupel mainly liquid 2 1 meltice North of Ellesmere rau elafd seeds the lo?/lvercloud rT)Ee lowerlz;g er roduceps
4300 4400 100 ' ' ' ' ' dendrites i island SR UG ez
dendrites.
1 7/25/2024 174630 174700 4400 4500 100 -16.8 -18 -16.5 8 2.5 100 0.08 12 no 0 0 0 liquid 1 1 open water Baffin Bay Descending through approximately 4km deep cloud system
1 7/25/2024 174750 174830 3350 3900 550 -12.5 -14 -14 8 0 40 0.2 23 no 0 0 0 liquid 1 1 open water Baffin Bay Descending through approximately 4km deep cloud system
1 7/25/2024 174900 175000 2500 2900 400 -7 -9 -9 8 0 30 0.2 24 no 0 0 0 liquid 1 1 open water Baffin Bay Descending through approximately 4km deep cloud system
columns SR Descending through approximately 4km deep cloud system (see
1 7/25/2024 175030 175405 1500 2300 800 -2 -6 -6 8 0 30 0.2 25 no 20 2 dendrites | mixed-phase 1 1 [:nelt ice Baffin Bay KPR.) The lower part was possibly seeded from above by dendrites.
rimedice High conc of small columns
3700 3800 100 8 8.5 smi columns Dynamically driven offshore cloud band near Pituffik. Intense SIP near
4 8/1/2024 113630 113800 ' -8 10 0.5 150 0.6 28 yes/no 100 2.5 graupel mixed-phase 2 1 open water Pituffik y y . L )
2700 3200 500 -5 -4.5 fimed ice the cloud base. Graupel and rimed ice in the upper part of the cloud.
) ) ) Baffin Bay to .
4 8/1/2024 120030 120040 6900 7000 100 -29.6 -30 ? ? 0 50 0.01 8 no 0.5 0.4 rimedirreg | mixed-phase 1 1 open water Ellesmere lsland thin mixed-phase layer
D ding th h Ac with a distinct f billows/cells.
4 8/1/2024 151600 151830 2100 3000 900 2 4 3.5 9 0.5 180 0.5 30 yes 0 0 n/a liquid 1 1 open water Baffin Bay escending through Ac with a distinct sequence ot bilows/cefls
Precipitating clouds with drizzle up to 500um.
5 8/2/2024 164130 164300 1900 2700 800 1.5 -3 -2 10 0.5 80 06 24 yes 0 0 n/a liquid 1 1 open water Baffin Bay As, very flat cloud top, drizzle Dmax~100um
5 8/2/2024 164340 164400 3200 3500 300 -4.3 -5.7 -5.7 10 0 200 0.06 13 no 0 0 n/a liquid 1 1 open water Baffin Bay As, small droplet cloud layer
5 8/2/2024 164530 164600 4400 4700 300 -12 -14 -12 10 10 50 0.2 22 no 0 0 n/a liquid 1 1 open water Baffin Bay Ac, small droplets
dendrites
Deep precipitating cloud system with cloud top at ~5.4km. Cloud
aggregates . . . . . . .
. i ) mixed-phase . depth varies depending on the location. Variety of ice particle shapes.
5 8/2/2024 142145 174620 4700 1500 variable 3 -14 ? 10 2 25-400 0.7 30 yes/no 3 10 rimedice . 1 1 open water Baffin Bay ) ) . .
raupel liquid Patches of drizzle above the melting layer. Sampling of rain below the
graup melting layer.
columns
6 8/7/2024 112315 112405 3000 3100 100 -7 -8 -5 ? 3 80 0.15 15 no 0 0 0 liquid 1 1 open water Baffin Bay thin Ac. All liquid, no ice
compactice
6 8/7/2024 115330 115400 6700 7000 300 -25.5 27.8 -27 ? ~0 100 0.05 13 no 0.5-1 0.6-0.8 rimF:ed ice mixed-phase 1 1 open water Baffin Bay thin mixed-phase layer. Low ice concentration.
dendrites thin mixed-phase layer during descend to Pituffik. Low ice
6 8/7/2024 145820 145840 4550 4800 250 -20 -20 -19 ? 1 100 0.5 25 no 0.1 1 ) ) mixed-phase 1 1 open water Baffin Bay P y g .
rimedice concentration.
7 8/8/2024 115845 115930 4500 4800 300 -14 -16 -15 ? 0.5 60 0.15 20 no 0.01 1 dendrites | mixed-phase 1 1 open water Baffin Bay very low ice concentration
West of the top of
7 8/8/2024 144430 144510 3500 3700 200 -10 -12 -9.5 ? 2 60 0.2 22 no 0 0 0 liquid 1 1 land, glaciers Baffin Bayp Descending to Pituffik through a thin liquid layer
rimed
8 8/9/2024 114410 114425 5200 5300 100 -22 -23 -21 ? 2 70 0.05 10 no <0.1 1 irr;gulars mixed-phase 1 1 open water Baffin Bay very low ice concentration
ICE CLOUDS SAMPLED DURING TRANSIT TO/FROM THE AREA OF OPERATIONS (Learlet)
Cloud cloud top number
t t cloud base | cloud to T T T T N D N; D; cld phase number of
Flight # date i start i end ) (m) (m) : depth (lgs)e (tg')’ m?’:;’we m?’g;mw inversion (dmp ";x LWC ax (e" m;x drizzle ('IC_T;X ('ce "";x crystal type int:rmitt of cloud ofiles surface type | area of operation comments
mmss mmss cm- um - mm
AH (m) AT(C) layers | P
Baffin Bay to three virgae with precipitating ice from thin Ci above the flight level.
1 7/25/2024 150100 150915 7600 7600 ? -37 -37 ? ? ? 0 0 0 no 7 0.4-0.8 bull-ros ice 1 n/a land, glaciers y g precip g g
Ellesmere Island No radar return
tin
2 7/29/2024 123300 123655 8100 -42 ? -42 -42 ? ? ? 0 0 0 no 12 0.5 bulll :los ice 1 n/a land, glaciers Ellesmere Island optically thin Ci clouds
2 7/29/2024 144520 144600 7600 7600 ? -38 -38 ? ? ? 0 0 0 no 15 0.2 tiny ice 1 n/a land, glaciers |Axel Heiberg Island orographically induces Ci
2 7/29/2024 144630 144735 7600 7600 ? -38 -38 ? ? ? 0 0 0 no 25 0.4 tiny ice 1 n/a land, glaciers |AxelHeiberg Island orographically induces Ci
2 7/29/2024 145300 145635 7600 7600 ? -38 -38 ? ? ? 0 0 0 no 30 0.4 tiny ice 1 n/a land, glaciers Ellesmere Island orographically induces Ci (see KPR)
tin Ellesmere Island orographically induces Ci, optically thick, two spikes of FCDP, high
2 7/29/2024 151930 152830 7600 7600 ? 38 .38 ? ? ? 0 0 0 no 50 1 y ice 1 n/a land, glaciers i graphicatly Ind prcasy P g
bull-ros Baffin Bay concentration of tiny crystals, no response from the RICE (see KPR)
2 7/29/2024 152110 | 152830 7600 5600 ? 38 24 ? ? ? 0 0 0 no 40 1 tiny ice 1 1 open water Baffin Bay descending through orographically induces Ci, optically thick (see
bull-ros KPR)
fat bull-ros land, glaciers, |West of Nares Straitto| . . . .
3 7/30/2024 113650 115930 5500 5500 ? -25 -25 ? ? ? 0 0 0 no 4 0.5-2 ice 1 n/a g . intersection of a sequence of Ci clouds with top at ~7km (see KPR)
aggregates open water Nares Strait
bull-ros sequence of Ci clouds precipitating from above the flight level.
3 7/30/2024 150200 150815 5800 5800 ? -27 -27 ? ? ? 0 0 0 no 0.5 0.8-1.5 ice 1 n/a open water Baffin Bay q i precip g g
columns Cirrus top at ~7km. (see KPR)
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2/30/2024 152220 152310 5800 5800 08 08 o 6 0.8 bull-ros ice n/a land, glaciers, West of Nares Strait sequence of Ci clquds precipitating from above the flight level.
columns open water Cirrus top at ~7km. (see KPR)
bull-ros
2/130/2024 152715 153400 5600 3500 26 23 no 5 1 columns ice 1 land, glaciers, SRS 5 FRUT ¢ Descending through 9| clouds precipitating from above the flight level.
plates open water Cirrus top at ~7km. (see KPR)
irregulars
tin
8/1/2024 120445 120645 7900 7900 -38 -38 no 25 0.2-1 aggregS;tes ice n/a land, glaciers Ellesmere Island Optically thin Ci clouds with cloud top at ~9km
tin
8/1/2024 121900 122100 7900 7900 -38 -38 no 10 0.6 bull :los ice n/a land, glaciers [Axel Heiberg Island Optically thin Ci clouds with cloud top at ~9km
8/1/2024 122300 122510 7900 7900 -38 -38 no 10 0.6 tiny ice n/a land, glaciers |AxelHeiberg Island Optically thin Ci clouds with cloud top at ~9km
tin
8/1/2024 123200 123220 7900 7900 -38 -38 no 5 1 bull :los ice n/a land, glaciers |Axel Heiberg Island Optically thin Ci clouds with cloud top at ~9km
8/1/2024 124020 124240 7600 7400 -35 -34 no 30 0.5 tiny ice 1 land, glaciers [Axel Heiberg Island Optically thin Ci clouds
tin
8/1/2024 140950 142110 7600 7600 -35 -35 no 80 1.2 bull :los ice n/a land, glaciers [Axel Heiberg Island Optically thick Ci clouds with cloud top at ~8.5-9km
8/1/2024 144015 144050 7600 7600 -35 -35 no 4 0.3 tiny ice n/a land, glaciers Ellesmere Island Optically thin Ci clouds
8/1/2024 144405 144415 7600 7600 -35 -35 no 0.4 0.5 tiny ice n/a land, glaciers Ellesmere Island Optically thin Ci clouds with cloud top at 9km
tin
8/1/2024 144535 144800 7600 7600 -35 -35 no 15 1.2 bull :los ice n/a land, glaciers Ellesmere Island Optically thick Ci clouds with cloud top at ~9km
8/1/2024 145045 145515 5600 7100 -31 -21 no 4 0.2-0.8 ireegulars ice 1 land, glaciers Ellesmere Island Optically thick Ci clouds with cloud top at ~8km
tiny
8/2/2024 164800 171020 6100 8500 -21 -40 no 20 0.2-1.2 bull-ros ice 2 open water Baffin Bay Ci with cloud to at ~9km, Halo
aggregates
tiny
bull-ros West of the top of
8/8/2024 115955 120555 5000 5800 -16 -21 no 1-8 0.5-1 T ice 1 land, glaciers Baffin Bayp ascent through precipitating ice virgae after take off in Pituffik

columns
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