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Incorporating Ice-Phase Hydrometeors into the ALARO
Double-Moment Microphysics Scheme
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Introduction: why a double-moment scheme?

e 1-mom: mass

e 2-mOMm: mass + number
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Why is ice phase challenging?
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Phase split
e 1-mom: splitby f(T)

e 2-mom + CAMS aerosols: IFNs

e 2-mom: complex treatment
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Cloud ice processes

e activation

e deposition

e homogeneous freezing

e heterogeneous freezing

e freezing of small raindrops

e SIP (HM process)
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Snow mass-diameter relation

e typically: m(D) ~ D?
e Vazquez-Martin et al. (2021): m(D) ~ D261
e the latter used:

— more physically based

— better precipitation maxima

— better reflectivities
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Snow and graupel single vs double-moment
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Selected snow processes from the MPACE 1D case
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Ice water content in storm Boris (2024-09-13)
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Precipiatation line 2022-05-08

1MOM: 12h precipitation (mm) VM21: 12h precipitation (mm)
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Zmax for a show case (2026-01-29)

Zmax on 2026-01-29 averaged from 5 to 23 UTC
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Can 2-mom for all species improve 2-mom rain MVD?

model 2-mom rain model VM21 (2-mom all) disdrometers
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Number concentration of rain

40000

model 2-mom rain

35000
30000
25000
20000
15000
10000

5000

number concentration [m™3]

www.chmi.cz

model VM21 (2-mom all)

25 50 75
precipitation flux [kg-m~2 - hour™!]

12/13

disdrometers

Czech

1.0
0.9
0.8

©
~
t

0.6
0.5
0.4

ormalized coun

03 €F
0.2
0.1
0.0

Hydrometeorological

Institute



Summary and outlook

e complex cloud ice processes

e “more spherical” snowflakes

e different domimant processes with 2-moment ice particles

e improved radar reflectivities of snow

e not much influence of 2-mom snow and graupel on 2-mom rain properties

e new processes to be added
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Thank you for your attention.

David Nemec
david.nemec@chmi.cz
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