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ckground

SMé based on revised microphysics from
he paper “A revised approach to ice-
microphysical processes for the bulk
parameterization of cloud and
precipitation.” by S. Hong




ckground

major changes:
1) ice nuclei number concentration is a function of

temperature

2) ice crystal number concentration is a function of ice
amount




ckground
e crystal number:

N, (m3) = c(pg,)?

lce Nuclei Concentration:
Np(m ) = 10° exp[0.1(T, — T)]
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ckground

justed variables:

Intercept parameter for snow /7.
) Vapor Deposition of a small ice crystal (Pisd)
3) Accretion of cloud ice by snow (Pacr)

4) Conversion of ice crystals to snow (Paut,)
sublimation and depositional growth of
snow/evaporation of rain (pres)
toconversion of cloud water to rain /Paur,./




ements of WSM6

Mixing Ratio of Water Vapor
Cloud Water
Cloud Ice




Houze et al (1979)
Locatelli and Hobbs ( 1974)

teraction of all 6 terms based on Hong et al
04)




n.(D)dD,[m™]=n,.exp(-A,D,)dD,. ,
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plementation

omputational Procedures:

Sedimentation of falling hydrometeors is
computed first

herefore, precipitation does not cross
re than one vertical level




plementation

Sedimentation of falling hydrometeors

e Fall-term Sub-step
o freezing/melting computed

2) Microphysical processes




plementation

All source/sink terms have a 120s time
steps, regardless of the model’s timestep




plementation:

Os is reasonably close to the ideal 10s time

tep when:

1) sedimentation of hydrometers is considered 1st
2) melting snow & graupel computed inside the
sedimentation loop




periments

ldealized Thunderstorm Experiment
) Heavy Rainfall Experiment




ealized Thunderstorm Experiment

Preset WRF model option
a) 250 km grid spacing

80 vertical layers

60 mins

b)
C)
d) 3 s time step




understorm Results

storm structure was similar for all 3 schemes
evolutionary features of the hydrometeors and precipitation activity was
affected

amount of precipitation increases as the number of prognostic water
substance variables increase

amount of volume-averaged water substance decreases as the number of
variables increases

WSM6 has surface precipitation develop later with an increased storm
intensity

a) this is partially due to the presence of fewer hydrometeors because
the WSMé6 removes them




eavy Rainfall Experiment

July 15th, 2001 over the Korean
Peninsula
2) three grids: 5km, 15km, 45km




eavy Rainfall Results

All schemes underestimate maximum rainfall, WSM6 is
closest

e When microphysics complexity increases, precipitation
becomes 1) more localized and 2) more intense







eavy Rainfall Results, con

WSM6 best mimics the observed event

e Low Resolution: number of variables has
no effect

e High Resolution: maximum amount of

precipitation and total amount of surface

rain increases



periment Conclusions

The number of hydrometeors has a
negligible impact at low resolutions, but a
distinct impact at high resolutions.



nsitivity Check

Sensitivity to graupel experiments performed, results show
that graupel may not be the defining factor, but that the
Hong microphysics may just be better




ture Development

In the future, work needs to be done on improving the
equations, not on adding more variables




Option in the WRF model
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