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Cloud Organization in the Tropics
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Fast vs. Slow Kelvin Wave

OLR anomaly (15S-15N)

Faster KW

Q: Precipitation characteristics are different ?

Convective rainfall vs. Stratiform rainfall




DATA1L:Microwave rain data (TRMM-3B42)

TRMM-3B42 -> Reference of CCEW activity

Mzan Precipitation GOLST, TRMM 1B42 Ver. &, Sop - Novw, 1938-2006
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Horizontal resolution : about 25km
Time resolution: 3hour
Coverage: 40S-40N, 0-360E



Definition of Faster and Slower Component

Power spectrum
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Heqg < 20 m -> Slower component
Heqg > 25 m -> Faster component




Wave Filtering

Frequency (CPD)
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Definition of phase and amplitude
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DATA2:TRMM-PR (Spaceborne precipitation radar)
 3-D precipitation data

5 over the tropics

“"% (Convective or Stratiform)

 Horizontal resolution:
4-5km

Swath width: 200-

»NASDA &

Other data
(TRMM-3B42) are
needed to
identify each
wave.
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GMS,GOES TR 3:00 (UTC) by JWA



Composites of TRMM-PR (Reference : TRMM-3B42)

Total Rainfall Convective

ormalized dPmw/dt v a

Rainfall

Suppressed Developing Active Decaying Suppressed

Phase

Rainfall Modulation = rainfall (Active phase)
— rainfall (suppressed phase)




Modulation of Convective and Stratiform Rainfall
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(b) Ratio of slopes of min-to-max range (Pstrt/Pconv)
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Insensitive to the filtering box!




Results

(a) Power Rain (TRMM 3B42) Symmetric (b) Power Rain (TRMM 3B42) Antisymmetric
8 CALAVAAABERRERRRARY ARRR VA Annnyivanvaa B B (OF: Tunnh QR QAN nana) (AR RARRRRYARY ARRY/ s/ ny ARSI WX
1.33
0.7 1.43
1.54
0.6 ﬁ ! , : 1.67

0.5

04+

Frequency (CPD)
Frequency (CPD)

0.3

0.2

7/ 0.1 _

N/ |
W/ S.Kelvin -
,w) | @@E

0.0\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

0 10 20
Westward Zonal wavenumber Eastward Westward Zonal wavenumber Eastward

Heating
Profile

Heating
Profile




Stratiform Instability (by Mapes 2000)

¢) Stratiform instability

(b) Power Rain (TRMM 3B42) Antisymmetric
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700-300hPa |

(c) Coh**2 (RAIN vs. WV @Ilower) Symmetric
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(d) Coh**2 (RAIN vs. WV @lower) Antisymmetric
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(c) Phase (RAIN vs. WV @Ilower) Symmetric
0.8 [T T I T T ) 05
1.33
0.7 1.43
1.54
0.6 .67
.82
0.5 .00
22
0.4 .50
.86

0.3

0

-20 10 20

Weetward Factward

Zonal wavenimber

Period (DAYS)
Frequency (CPD)

Period (DAYS)
Frequency (CPD)

e
w

0.8

0.7

0.6

e
W

o o o
) 3] ~
I

e
=

0.0

(d)
0.8

0.7

o o
W [e)}

o
~

Y

-20 0 10 20
Westward Zonal wavenumber Eastward

Phase (RAIN vs. WV @lower) Antisymmetric

\\i;/ 1.25
|
|

L

o b B
-20 -10 0 10 20
Wectward Zonal wavenimber Factward

Period (DAYS)




Frequency (CPD)

Frequency (CPD)

Moisutre-Stratiform Instability (By Kuang 2008)

(a) Phase (RAIN vs. WV@mid) Symmetric
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(c) Phase (RAIN vs. WV@lower) Symmetric
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St ratifro m I n Sta bi I ity ? _ (b) Ratio of slopes of min-to-max range (Pstrt/Pconv)

¢) Stratiform instability
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Other mechanism ?

L o T

: : : : : : - Moisture mode?

Westward [+ Eastward - Gross Moist Stability ?
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