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Objective

e To evaluate and improve the Chinese Academy of
Meteorological Sciences (CAMS) two-moment cloud
microphysics scheme.

Observation data

Case 1: I0OP8 during the SOWMEX/TIMREX
Time: 14 June 0000UTC to 15 June 0000UTC
Analysis region: S-POL (22.53N,120.43E) = 100km
Case 2: Typhoon Morakot 2009
Time: 7 Aug. 0000UTC to 8 Aug. 0000UTC



In addition to water
vapor, five bulk
cloud species are
predicted (two
water clouds, three
ice clouds).

Both mixing ratio
and number
concentrations are
predicted for each
cloud species.
Over 32 processes
are included in the
scheme.
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|OP8 during the SOWMEX/TIMREX

Time: 14 June 0000UTC to 15 June 0000UTC
Analysis region: S-POL (22.53N,120.43E) == 100km



12UTC 6/14

=23
)
30,0

3
2.

o=t

%
&
RS2 60

=F

20080614 12Z UPPERAIR ANALYSI
20080614 127 UPPERAIR ANALYSIS

~

&

23

~

5

-~

2
T

&,
3

5

5

Q0UTC 6/14

las
5336
TR

R

2

20080614 00Z UPPERAIR ANALYS|S
20080614 00Z UPPERAIR ANALYSIS

==
5

-,
7
-

500 mb
QOUTC 6/

June 14 1200UTC)

ight

rig

June 14 0000UTC

850hPa and 500hPa map (left



40°N

WRF model domain
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Mean profiles averaged in the
period of 12-24 UTC, June 14

and the area boxed below
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Maximum Upward Velocity

30
251
"0 201
i
& 15
~ 6——0 CAMS
= 104 [ 2 ® WDMB
Morrison
51 ®——®Thompson
057 132 147 157 167 172 187 197 207 217 227 237
14JUN .
2008 Time (h)
Maximum Downward Velocity
-15
6o—© CAMS
121 o ® WDMB (b)
Morrison
1) E # Thompson
e -9
-
S _6—
= |
_3-
057 137 147 157 167 172 187 197 207 212 227 237
14JUN .
2008 Time (h)

Time series of maximum vertical velocity



Height (km)

Height (km)

18 ¢
15+
12+

181
157
121

0 1 L L 1 1 1 1 1
-20-15-10-6 0 5 10 15 20 25 30

Simulated Vertical Velocity (m/s)

Morrison

0 1 L L 1 1 1 1 1
-20-15-10-6 0 5 10 15 20 25 30

Simulated Vertical Velocity (m/s)

50

40

130

120

10

50

40

130

120

Height (km)

Height (km)

18 ¢
151
121

18+
15}
12+

- 120

0 L 1 1 1 1 L L L
-20-15-10-6 0 5 10 15 20 25 30

Simulated Vertical Velocity (m/s)

Thompson

0 L 1 1 1 1 L L L
-20-15-10-56 0 5 10 15 20 25 30

Simulated Vertical Velocity (m/s)

CFADs of maximum vertical velocity
(CAMS at 0614 1500UTC, others at 0614 1700UTC)

50

40

130

10

50

40

130

120

10



SPOL Obsenvions
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SPOL Obsenvtions (Stratiform regions) CAMS Simulations (Stratiform regions)
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Simulated mean D, vs SPOL retrieved values
D, =1.619-(Z,,)*** Bringi (2001)
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CAMS Simulated Zh Height:2km CAMS Simulated Kdp
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precipitation Intensity {(mm/h)
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Height (Km)

Profile of the time-space mean snow microphysics processes
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Typhoon Morakot 2009

Time: 7 Aug. 0000UTC to 8 Aug. 0000UTC
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Conclusion

e This study first shows that simulated DSD of raindrop In
two-moment microphysics cloud schemes are quite
different from observations. Modifications are made to
get better results based on the SPOL polarimetric radar
observations.

The CAMS scheme tends to overestimate radar
reflectivity above the freezing level and underestimate
microwave TB at ice-scattering frequency (85.5 GHz).
Too much snow/graupel amounts are the most likely
reason.

Sensitivity experiments are performed (increasing the
autoconversion time of cloud ice to snow; lowering the
Ice nucleation; lowering the depositional growth rate of
ice) to reduce the precipitation ice contents.
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