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Observed atmospheric heating profile
and its relationship to the process
toward the convectively active phase
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MISMO-IOP Obs. Network
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MISMO-IOP Core Obs. Area
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MISMO-IOP Core Obs. Area
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Budget Analyses to estimate Diabatic Heating



Previous Budget Analyses with Sfc Soundings

- ;ﬂ" L - Coe ' - '|." L . .- l
_ PREST :

T T Ness DAy

SRS KRl R -
MARSHALL ISLANDS (1356) ~ - -(2004)

: -d%_-——mvax:19£9} Cof e
: oA RRPETY -
(RN " S+ |COAREIFA - .
::ﬁ?ﬁgmazg$. . ]
lmn. . AM§A\ ._Ill. . T » - .. . [ L i - -
W '
- (’:ﬂmﬂ R B N T

[k =g 437 g Bg® 160% 5 120 [

The first budget analyses in the Indian Ocean

2 September 2003 FR Level 2 Latent Heating Meeting
NASDA/EORC

Johnson (2003)



pressure (mb)

|IOP-Averaged Vertical Profile: MISMO vs. TOGA/COARE
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Outline of the IOP

|IOP: Oct.24 - Nov.25

OLR and mode analyses
g the Equato

o
a

40E 60E BOE 100E 120E 140E 160E 180

OLR mode analyses after Wheeler and Weickmann (2001)
contour: 7.5W/m”2, negative only

Meteosat IR Hovmellor

Raw TB from Meteosat-6, 5S-5N average, 3-hourly



Stepwise Moistiening <-> Eastward-Propagating Signal
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EPCS = Most Kelvin Wave ?
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EPCS in Wavenumber-Frequency Domain

b) Regions of filtering for Symmetric
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Slow Gravity / Kelvin Wave €<-> Shallow Heating

Tulich a?d Mapes (2008)
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FiG. 3. Temperature structures of the (a) “slow” [c,, = 18 (solid) and 16 m s ! (dashed)] and
(b) gust-front [c, = 8.2 (solid) and 7.2 ms ' (dashed)] modes. Each curve is valid for a modal

temperature amplitude index T of —1 K (see TRMO7 for details).
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Time Series of Heating Profile
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Stepwise Moistiening <-> Eastward-Propagating Signal
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Rainfall: Budget vs. Other Observations
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Simulating BudgetAnaIyses |
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(Schubert and Masarik 2006)

|\
o
= v s
e Th
-
- L

LI Tl B

# {109 km)
=

I|‘||IIII]'IIIIIIIIIIl TT

850 hPa divergence yO = 0. dt = Bh

full solution
-4 domain avg.

-6~ MISMO array

—Bl 1 1 1 1 | 1 1 1 1 | L L L L |

4K

1 L 4
] L
rossby component - h '0,.

(s7")x10°°®
o

D 1 2 .
I v ] TIE TaE o THE BOE 3

kelvin component -

(s7")x10°°®
o

—B' I
2, l

0: ;
_4; gravity component

="
time(days)

(s7")x107°"
o



Comparison of Simulation and Observation
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Reducing Errors

iSO array (riangle)

H
@
U

L4

L 4

L4
[ L=]
-----.-ll--'.

rf fai i Iat ¥ =t

850 hPa divergence y0 = 0. dt = Bh

. full solution
domain avg.

MISMO array
|

——————

rossby component

i

kelvin component |

gravity componeant

0 S50 60
time(days)

(s7")x10°°® (s7")x10°°® (s7')x10°°®

(s7")x10°°

MISMO array +1 (Rectangula

TIE

850 hPa divergence

yO = 0. dt = 6h

domain avg.
MISMO array

AV

full solution

rossby component !

~—

kelvin component !

w s
time(days)

\/ gravity component !

0

60



Summary

 The budget analyses were applied to the sounding dataset in MISMO.

» |OP-averaged Q1 and Q2 shows higher value in lower troposphere than in
TOGA/COARE.

* The temporal variation of Q1 and Q2 shows high value in the lower
troposphere when the eastward-propagating cloud signals (EPCSs) passed
over.

* The slow speed of EPCSs could be explained by the shallow heating to
make higher vertical mode to promote slow gravity wave.

« The EPCS moistened the atmosphere in stepwise sense before MJO
active phase

 The estimated rainfall well matched to the in-situ measurements and
satellite-based estimations, before the active phase.

* The theoretical simulation of the budget analyses shows similar error to

the observed one in the MJO active phase. The Rossby- and gravity-wave
component made these error in the simulation.

* The additional point to make rectangular could reduce the error by
synoptic-scale circulation (especially Rossby and gravity wave component).




