Forecasting freezing rain: tools,
experiences and case studies
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2014 freezing rain

A From Jan 3Flto Feb ¥
A Croatig Sloveniaand Hungary

A Damage3 billionHRK 00mil EUR (Croatia)
I mostly on electricity/rail/energy and forestry

A Was notexpectedforecastedin that intensity
(Croatia)









Init : Sat,01FEB2014 00Z Valid: $at,01FEB2014 00Z
850 hPa Geopotl. (gpdm) und Temperatur (CGrad C)

S

Doten: GFS—Medell des amerikanischen Wetterdienstes
(C) Wetterzentrale
www . wetterzentrale.de
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forecast

Not expected in that intensity and
duration

P 14236 01.02.14 12 UTC FORZagreb
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Srednji godidnj broj dana s poledicom
Uvjet: Dnevna kolidina oberine >= 0.1 mm |

minimaina temperatura zraka <= 3°C.
Razdcbje: 1981-2000. >

CLIMATOLOGY

Mean annual number of days with black ic

RR24>=0.3 mm
Tmink=3°C

T T
83888883

Disasteriskassesmentor Republic of Croatia, 2015.




Worst case scenario Katastrophic 5

Return period = 20100 Year\

Significant 4

Moderate

IMPACT

Small

Negligible

Likely scenario -
Return period = 220years 1 2 3 4 5
PROBABILITY

Very large
Large

Moderate
Very small

Small

Disaster riskassesmentor Republic of Croatia, 2015.



Freezing rairg N N
Why is it SO k%
important?

1. Rare
2. Hard to foreca
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Vertical profiles

Typical 1000-850 mb and 850-700 mb Thickness
A Keete[ K K y and Values and Associated Precipitation Types
J. WCline o ee | [T e
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New operational product

Vrsta oborine 19UTC 02/03 2018
neodredeno

siva linija: kruta oborina iz modela




ECMWEE precipitation type

Modification of the cloud scheme slows
down the refreezing process

New physics: the fraction of snow at the
bottom of the warm layer determines
whether precipitation will fall as freezing rain
or icepellets

02/02/2014 12UTC

Courtesy okstibalizGascon (ECMWF)



ECMWIEE precipitation type

Vrsta oborine
ECMWF 10122019, 12:00 Run
13122019 21:00 T+81
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forecasters survey:ECMWF precip.
type product (freezing rain) reliable?
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A particularly when the signal is stromgrery reliable (duration, amount)
A for weak signat take care
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02 Ozu (Pet) 18 UTC 03 OZu (Sub) 00 UTC

AT 300 hPa VIJETAR > 30 m/s AT 300 hPa VJETAR = 30 m/s
3 = L AT e e

ECMWF RUN_12 start modela: Ponedjeljak 26.02.2018. 12 UTC
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45" 09'N 18°43'E; 01.03.2018 12:00- 04.03.2018 12:00 ENS Meteogram - Osijek 45°31° N 18°34° £ 89m

model 455°N 18.625°E
start modela 26.02.2018. 12UTC
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Cross-Section from map Equivalent Potential Temperature and Temperature
for 42°07'N 11°17'E - 46°27'N 16°21'E, valid 01.03.2018 18:00
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Cross-Section from map Equivalent Potential Temperature and Temperature
for 42°13'N 11°23'E - 46°29'N 16°30'E, valid 02.03.2018 00:00
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Cross-Section from map Equivalent Potential Temperature and Temperature
for 42°10'N 11°22'E - 46°27'N 16°34'E, valid 02.03.2018 06:00
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Cross-Section from map Equivalent Potential Temperature and Temperature
for 42°10'N 11°22'E - 46°28'N 16°29'E, valid 02.03.2018 12:00
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Cross-Section from map Equivalent Potential Temperature and Temperature
for 42°10'N 11°22'E - 46°29'N 16°30'E, valid 02.03.2018 18:00
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Cross-Section from map Equivalent Potential Temperature and Temperature
for 42°11'N 11°23'E - 46°29'N 16°29'E, valid 03.03.2018 00:00
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