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WINTRY PRECIPITATION IDENTIFICATION GUIDE
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Rain can form as
either ice crystals or
water droplets in a
cloud, depending
on the cloud -
temperature. if the
surface layer is warm
{above freezing) and
thick, any initial snow
melts

HAIL

Hail forms when a
strong updraftin a
thunderstorm lofts
water droplets to #
high altitudes where
they freeze and
grow as they collide
with more super-
cooled water -
droplets (water
droplets below
freezing) o >

SLEET

(ice pellets)

Sleet forms when
snow crystals melt in
a layer of
above-freezing air,
and then refreeze in a
sufficiently-thick = _
below-freezing layere
- -
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Freezing rain occurs
when snow melts in a
layer of above
freezing air and then
freezes upon contact
with a below-freezing
surface

GRAUPEL

(snow peliets)
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Graupel forms when
snowflakes collide
with supercooled
water droplets (water
droplets below-
freezing) creating a
fragile structure in
place of a deﬁned‘
crystal
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Snow crystals fall =2
when the whole
atmospheric column
is below freezing. The
size of the snowflake
is dependent on the
temperature of the _
cloud in which the ==
snow formed, or if the
snow becomes “wet”
from near-freezing
temperatures ,’t>1<5
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SNOW

what do they
look like?

Decreasing Surface Temperatures

pitter patter

falling rocks
high-pitched loud tap

same as rain
high-pitched soft tap

soft and barely detectable

what size
are they?

0.5to 10 mm

5to 150 mm

0.5to 5 mm

05to5mm

2to5 mm

0.1 to 100 mm

Atmospheric
Temperature
Legend:

below
freezing

near
freezing

above
freezing
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Ice rain data retrieved from WAREP message. It generates information about adverse and
dangerous phenomena on the territory of Russia from the entire ground network of
meteorological stations on-line.

W ¥ypHan coobuenvii B koge WAREP [00:00 01.09.19 - 00:00 08.04.20] , CTaHyu1 ¥panbckoe YTMC
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METEOCTaHLMA Jema, UT ./ LLiTopmoeoe coobweHwe Ha HEAOH) Bpema, UTC OTMEHS LUTOPMOBOro CO0OLWEHMA AHOE CoobWweHMe (Haqanufycmnelil
28248, Ananaceck 15:35 04.11. | NeaaHol goxae (63) TeMnepatypa Bozgyxa = 2 °C 17:20 04.11.19 |NegaHol goxcae (62) - OTMEHA TemnepaTypa Bo3h| OTNpaENSHD 4-ro B 1536 WAWAP
28351, MpAuT-PomiHa 17:43 04,11, | NeaaHol goxae (63) TeMnepatypa Bozgyxa = 2 °C 18:12 04.11.19 |NegaHol goxcae (62) - OTMEHA TemnepaTypa B03h| OTNPSENEHD 4-ro B 17 144 WAWAP
28049, Mapi 21:56 04.11,| NegaHoi goxae (68) TemnepaTypa B034yxa = -1 °C 22:15 04,1119 | NegaHol goxae (68) - OTMEHA TemnepaTypa B034 OTNpaEneHD 4-ro B 22:00 WAWAP
28234, NelceBa 06:54 05.11.| NegaHoin goxae (68) TemMnepaTypa B034yxa = -1 °C 07:01 05.11.19 |NegaHol goxae (63) - OTMEHA TemnepaTypa 2034 OTnpaEnsHo S-ro & 06:54 WAWAP

28234, 0752 | MeadHoi Aoxas (58) 08:06 MeaAHoi A0WAL (68) - OTMEHA Ompagnenn 5o & 07:53
Nelceea 05.11.19 | Temnepatypa Bosayxa = -1 °C 05.11.19 TemnepaTypa eozgyxa = -1 °C \3"\:,}\:\1"25 1911 050752 26234 63
23914, HepasiHe 15:00 06,11, | CHMeHEIE CMELLAHHEIE OCaAKK (MOKDEIR CHER, ADHAE CO CHETD OTnpagneHa 6-ro & 15:08 WAAR
28116, Kygemkap 02:435 07.11.1 MNegaHoi qoxae (68) Temnepatypa eosgyxe = 0 °C 03:25 07.11.19 |NegaHol goxcae (63 - OTMEHA TemnepaTypa s034 OTNpaEnsHo 7-ro & 03:05 WhiAP
28216, BepeluariHo 14:52 07.11.]CHneHER 40%AE (4034, MMBHEBEIN A0xAE] (63) KonmyecTed OTnpaeneHo 7-ro B 15:03 WiaP
28134, MyOaxa 15:00 07.11.] CHNeHEIN A0MAE (A0MAE, MMEHEEEI A0xAE) (G63) KommuecTed OTNpaeneHo 7-ro B 15:10 WiWaP
28134, MyOaxa 15:59 07.11.1 NepaHoi aoxae (68) Temnepatypa Eozayxa = 0 °C 17:35 07.11.19 | MesaHoi goxae (68) - OTWEHA Temnepatypa B034| OTNPAENEHD 7-ro B 16:00 WhiAP
28144, BepxoTypEE 03:10 08.11. | CMAEHEIA CHEr (CHEr, MWMEHEERIN CHEr W Ap.) (B3) KomuecTeo OTNpaeneHo 8-ro B 03:11 WiWaP
28838, MarHMToropck 03:00 09,11, | CUNEHEIE CMELLEHHEIE OC34KM (MOKPEIA CHEF, A0XAE CO CHErol OTnpaeneHo 9-ro B 04:04 WiaP
28939, Kuauneckoe 03:00 09,11, | CMAEHEIE CMELIAHHEIE OC3AKA (MOKPEIM CHET, 40%.AE CO CHEro| OTnpaeneHa 9-ro B 03:12 WWWAP
28941, KapTane 03:11 09,11, | OYeHE CMAEHEIA CHEF (CHET, NMEHEERIA CHEr W Ap.) (B6) Homw OTtnpaeneHo 9-ro e 03:12 WWHP
28847, BapHa 03:17 09.11.| CMNbHBIE CMELLSHHEIE OC3KM (MOKPDBIA CHEF, A0%(E CO CHErOl OtnpaeneHa 9-ro g 04:00 WP T
28347, BapHa 03:17 09.11.| OueHE CWMMBHBIA CHEr (CHEF, NWMEHEEEIA CHEM 14 Ap.) (86} Ko OTtnpaeneHo 9-ro B 03:18 WHP
28941, Kaptane 03:55 09.11. | CMNEHEIE CMELLSHHEIS OC34KM (MOKPEIA CHEF, AO0%E CO CHErol OTnpagneHa 9-ro e 03:59 \WhWAWAP
28016, Houseo 23:36 10.11.| NegaHoi joxae (68) Temnepatypa E03gyHa = -3 °C 00:10 11.11.19 | NegaHol goxae (63 - OTMEHA TemnepaTypa 2oz OTnpaeneHo 10-ro B 2338 WA
28234, MNelceEa 03:03 11.11,| AegaHoi joxae (68) TemMnepaTypa E03Lyxa = -3 °C 02:11 11,11,19 | NegaHol goxae (63 - OTMEHA TemnepaTypa 20z OTnpaEneHo 11-ro & 03:04 WhAR
28238, KbH 03:37 11.11,| NegaHoi goxae (68) TemMnepaTypa B03gyna = -3 °C 02:48 11,1119 | NegaHol goae (63 - OTMEHA Temnepatypa 2034 OTnpaEneHo 11-ro B 03137 WA
28234, MNelckBa 03:39 11.11,| AegaHoi goxae (68) TemMnepaTypa B03gyna = -2 °C 02:48 11,1119 | NegaHol goae (63 - OTMEHA Temnepatypa 2034 OTnpaEneHo 11-ro & 0340 WiiAF
28013, Hoca 10:58 12,11, | NeaaHol goxae (68) TeMnepatypa BOzAyxa G 11:17 12,1119 |NegaHol goxae (68) - OTMEHA TemnepaTtypa soz4| OTNpaEneHo 12-ro B 10:59 WAAAF
o1 2HI

23921, Meaene 03:00 15.11,| CHMNEHEIA CHEr (CHEr, MMEHEEBEIN CHEM M Ap.) (85) KonmyecTeo OTnpaeneHo 15-ro B 03:01 WAAWAE
28324, Oca 03:25 08.12.| NegaHoi goxae (68) TemnepaTypa B034yxa = -2 °C 06:15 08.12,19 |NegaHol goxae (63 - OTMEHA TemnepaTypa s034 OTNpaEnsHo S-ro & 05:34 WhWAP
;Drl‘Q‘DF. Huarser NS:Nd 22172 | Nanaunm naw ne G2 TamnanaTens oasnwvs — =7 O I Nn5:-12 22 12 10 MNanauma now e (E2Y - OTRAEHA Tamnanatevns onsnl Orinasnoun 22-ro o 05 0d U\.'U\ii:l
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Part of the day

Period, hour (local time)

Number of cases

Morning from5to 9 9
Day from 9to 17 20
Evening from 17 to 21 9
Night from21to5 6

Part of the daytime

Period, hour (local time)

Number of cases

First half of the day from 9to 13 12
Middle of a day from 11 to 15 15
Afternoon from 13 to 17 8
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Synoptic classification of ice rain
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INn the Middle Urals

Distribution of meteorological parameters in the atmosphere
with ice rain, freezing rain and in the absence of phenomena

Ice rain Freezing rain No weather phenomena
Parameter . _ . : . :
average minimal maximum average minimal maximum average minimal maximum

T, -0,5 -12,3 7,4 -4,3 -20 0 -3,5 -20,9 4,6
Td, -4,1 -13,3 7,1 -5,4 -22 0 -5,9 -23,9 4,2

Teso -0,9 -7,9 3,2 -5,8 -13 4 -2,1 -7,1 4

Tdgs, -6,2 -28,6 3,2 - - - -7 -25,3 4
H 3494 2555 4000 2619 600 4400 2996 2050 3800
H., 769 - 1331 765 - 2250 615 - 1150

T -4 -12 5 -8,5 -25 -1 -6 -21 1
Hi. 1247 285 2018 1277 180 2650 1245 802 1800

T 0,2 -7,9 6,2 -4,4 -13 4 -0,6 -7,1 4
AH AT7 9 1298 510 9 1500 630 87 1425
Xd 8,9 0,3 41 3,9 1 19 7,3 0,4 22,5
H nax 1044 218 2231 1002 450 2200 781 350 1037
D e 246" 20" 325" 246 15 350 236 165 280
V hax 19 5 30 17 6 35 15 8 27




The average profile of radar reflectivity
of clouds for 00.00-01.50 UTC (a),
02.00-06.00 UTC (b) (2019.11.11)
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The average profile of radar reflectivity
In the ice rain for 23-25 Dec 2019
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The average profile of radar reflectivity
of clouds (2020.03.08)
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Conclusions

v" Ice rain is local in nature, with the exception of December 24, 2019, when
ice rain was noted at 8 meteorological stations located in the Perm and the
Sverdlovsk region.

v" Most of the ice rain events are due to the influence of a warm front.

v’ Each case of ice rain has its own characteristics of the process, despite the
general physical conditions of formation.

v Ice and freezing rains fall from cloud cover with radar-core reflectivity
corresponding to light showers and heavy and moderate overburdens
(respectively, clouds and Cb and As-Ns cloud systems) of the warm period.



Thanks for your attention!

Evgenia Pischalnikova
sinoptik.perm@yandex.ru



