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WHY INDONESIA MARITIME CONTINENT (IMC)
IS VERY IMPORTANT TO BE OBSERVED ?

¢ Globally there are three equatorial heat sources
that are interpreted as the driving force for the
global circulation.

*One of the regions where deep cumulus convection
occurs most frequently in the tropics.

*Convective activity over Indonesia is a powerful
atmospheric wave source and heat engine affecting
the upper atmosphere and global atmospheric
circulation.

eThe dynamical coupling processes of equatorial
atmosphere have not made clear due to the sparseness
of observation data in that region..

*Other than convection with a period of longer than
several days, diurnal cycle of cumulus convection
induced by local circulation (land-sea and/or
mountain-valley breeze circulation) is also prominent,
because the Indonesian Maritime Continent is
composed of many islands and the surrounding sea.

WHY INDONESIA MARITIME CONTINENT (IMC) IS VERY
IMPORTANT TO BE OBSERVED? (continued..)
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WHY MCC IS VERY IMPORTANT?

»  Mesoscale convective systems (MCSs) refer to all organized
convective systems larger than ~50 km (long axis)

»  Mesoscale convective complexes (MCCs) represent a larger
form of mesoscale convective system (MCS) organization.

% MCCs can produce severe weather (severe weather) and
continuous rains (copious rainfall) even trigger extreme
rainfall (Fritsch and Maddox 1981; Maddox and Heckman
1982; Wetzel et al 1983, and Laing and Fritsch 1993)

»  MCCs are major precipitating cloud systems of the tropics
»  MCCs strongly affect heating patterns in the tropics
»  MCCs also produce a broad range of severe convective
weather events: strong winds, hail, tornadoes, lightning, and
flooding.
»  Some classic convective system types include:
+ squall lines
+ bow echoes
+ line echo wave patterns
+ MCC
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Cold pools are evaporatively cooled areas
of downdraft air that spread out
horizontally underneath a precipitating
cloud. (Byers and Braham 1949; Purdom
1976;) Wilson and Schreiber 1986. Engereer
(2008))

Cold Pool can be an important focus for
the development of new convective cells,
since some of the environmental air that
approaches a cold pool is lifted up and over it

The cold pools from a number of precipitating
thunderstorms can combine into a coherent
mesoscale-sized cold pool (100400 km in
horizontal extent) as is commonly observed
in association with mesoscale convective
systems (MCSs; Fujita 1959; Johnson and
Hamilton 1988).




Maritime Continent (BM) is a large area of the
emergence of MCSs fragmented (individual) or
connected to each other (which includes MCC).
(Yuan and Houze, 2010)

Inconsistencies regarding the presence of MCC
in the Indian Ocean under study Laing and
Fritsch (1997) is not a point of MCC, while the
results of the study Yuan and Houze (2010) show
different things.

Still very limited study of the characteristics of
MCC and its contribution to extreme rainfall in
Indonesia

The main problem that arises is the appearance
of many areas with extreme rainfall in the
besides MCC area, whether phenomenon of
MCC affects the atmospheric environment
around them?.. Is there a role in this cold pool?

Objective

1. To analyze the contribution of MCCs against extreme
rainfall in Indian Ocean

2. To mapping the geographical distribution (spatial) of
MCCs in Indian Ocean

3. To understand the characteristics and propagation of
MCCs in IMC, especially Indian Ocean.

4. To analyze the influence of MCCs in the Indian Ocean
against convective activity in the surrounding area.

5.To Analyze the processes and mechanisms of
propagation of cold pool.
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Data

Instrument Variable Range

GMS/GOES/MTSAT IR IR1 (3 hourly) 2000- 2009

TRMM 3B42 v6 Rainfall estimation (3 hourly) 2000 - 2009

Cross-Calibrated Multi- Wind surface (6 hourly) 2000 - 2009

Platform (CCMP)

Synoptic Data from Ogimet Rainfall data and temperature (3 | 2000 - 2009
hourly)

Equatorial Atmosphere Radar | Zonal and meridional wind, 2001 - 2009
Spectral Width, Echo Power

Automatic Weather Station Rainfall data (hourly) 2001 - 2009

Using software: linux, Matlab, Grads.

Location :
Koto Tabang, Palupuh District,
Agam, West Sumatra, Indonesia
(0.2°S, 100.32°E)

Joint Research between LAPAN,
Indonesia and Research Institute

for Sustainable Humanosphere
(RISH) Kyoto University, Japan




Metodology

* Identification of MCC

Physical characterisics

Size ACloud shield with continuously low IR temperature £-32°C must have an area
2100,000 km?
B-Interior cald cloud region with temperature £-52°C must have an area 250,000
i

Intie Size defintions A and B are firstsafisfied

Durafion: Size defintons A and B must be met for a periad of 26 h

Maximum Contiguous cold cloud shied (R temperature <-32°C) reaches a makimum size
exfent

Shape: Eceentriity (minor axisimajor axis) 20.7 at fime of maximum extent

Temingte: Sizedefions AandBno bmgersaifed  M@ddlox (1980)

Convective Indexs:

RO o TaSRBEK
1=0; to T,,>255K

Analyze charactreistics of MCC
Analysis of composites for TBB,
Convective index and wind vector
anomalies at the MCC

Analysis and detection of cold pool at
the MCC

Analysis of the influence of MCC
against extreme rainfall and zonal
and meridional wind characteristics
Analysis of the influence of MCC in
the Indian Ocean to the convective
activity in the surrounding area

of MCC for the five
regions that have the
: greatest frequency
Ef’E \m:‘{ k}%’ﬁ ﬂI’E m"s
‘ w v *mﬂ 0 ms-ﬂt Can 050 X0kt Previous In the Indian ocean, Kalimantan and
i - Papua, MCC almost appeared
§ £ MCC: Research by throughout the year, but more often
T g COULERES : Ismanto (2011) appear in the MAM and SON Period.

Indian Ocean: 36%

Around of Papua Island: 15%

The Pacific Ocean north of Papua: 13%
Around of Kalimantan Island: 13%

The Indian Ocean north of Australia: 9.6%
The other area: 13.4%

H—

Spatial Distribution of
MCC when maximum
phase (data processing
2001-2005)

Seasonal Characteristics

In the pacific ocean north of Papua
more frequent in the SON period

In the indian ocean north of Australia,
mcc is only active in the DJF Period




FREQUENCY OF MCC EVENTS IN ZONAL AND MERIDIONAL

Frequency of MCC events in zonal direction monthly Frequency of MCC events in meridional direction monthly
(2001-2005) (2001-2005)

£

Longitude

In zonal, MCC activity more dominant only In meridional, The frequency of MCC show the cycle which
- ;:ertain e boutarea O0E follows the migration of monsoon system, where just
— 98°E H before the DJF period (Austral Summer) partially large for
i MCC appeared in the Northern Hemisphere.
then the frequency of MCC move south and remain great
frequency in the Southern Hemisphere to end of the
Austral Summer. Furthermore, when approaching the
frequency of Boreal Summer, this MCC had come to move

to the North again Previous Research
L# | by Ismanto (2011)

From the analysis of the frequency of zonal
direction did not seem any active movement of
MCC east west direction seasonally

Generally, propagation pattern to
MCC tend to the west, but in
Indian Ocean, the propagation
more dominant southwardly.

Previous Research )
] | by Ismanto (2011)




CONCLUSION OF CHARACTERISTICS OF MCC IN IMC

There are five area often occurrence of MCC in IMC ; Indian
Ocean,Around of Papua Island, The Pacific Ocean north of Papua, Around
of Kalimantan Island and the Indian Ocean north of Australia.

The Indian ocean is the largest area of the MCC in IMC

Propagation pattern to MCC tend to the west, but in Indian Ocean, the
propagation more dominant southwardly

Previous
Research by

é i Ismanto (2011)
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Case Study;
27-28 Oktober 2007

Evolution of MCC from
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. Case Study;
- 27-28 Oktober 2007

©  (Continued)

, Spatially seen that
H» MCC affect rainfall
. over Sumatra

§ Significant rain over

. some areas of
Sumatra after
- dissipation phase of

. Mcc
In the initial phase

. and maximum phase
has not seen any

*  rain in the region of

. Sumatra.

longitude
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Case Study;
27-28 Oktober 2007
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Wind convergence in area B almost
from all directions, which indicates the
initiation phase of MCC, and then
convergence is strengthened to form the
maximum phase of the MCC

Seen the new convection when the
maximum phase of MCC and then move
towards to Sumatra Island

Vector wind anomalies do not represent
the land breeze / sea because at night it
should be at 12.00 UTC land breeze
wind but not seen, in this case, wind
patterns maybe reflect the cold pool
activity in the region.
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Case Study;
16-17 Augustus 2005

Evolution of MCC
from Initiation
Phase until
Dissipation Phase

Kototabang,
Sumatera

ORG 20050817
P N

Rain Rate (mm/h)

Height (km)

Case Study;

Local conditions at the Kototabang when MCC events

16-17 Augustus 2005 (Continued)

Height (Km)

Height (Km)

Local time

Zonal wind, 17 Aug 2005

eaTn & e
Velocity wind
(m/s)

average

Velo y wind
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CONCLUSION FROM THE CASE STUDIES

Indicate that the MCC affect rainfall in the surrounding area with induces
the convection activity around mcc, this is possible because of the cold pool
mechanism forming new convection around MCC.

This raises the further question, whether all MCC events consistent as case
studies?

GENERAL CHARACTERISTICS OF MCC
AT INDIAN OCEAN

M—
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DISTRIBUTION OF MCC EVENTS IN THE INDIAN OCEAN FOR 10 YEARS
(2000-2009)
Distribution of MCC events in the Indian Ocean (2000-2009) Number of MCC events in the Indian Ocean
i (2000-2009)
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DIURNAL CHARACTERISTICS OF MCC IN INDIAN OCEAN

DIURNAL CHARACTERISTICS OF MCC IN INDIAN OCEAN DURATION OF MCC PHASE (2000-2009)
(2000-2009) 7
@
% 70 § 60
2 60 —— Initiation phase o 50
Q
Q 50 ) 8 a0
o ——Maximum phase £
E 40 s
Py  cainati S 30
o 10 ~—— Dissipation phase| g
3 é 0
E 1o £ w I I
2 NIV e 2l Lihnn.
£8888888¢8828s+8 678 91011u1;1415151:151920:121:31“5
SEE e RSN nEY P
Duration of phase (hour)
Time (UTC)

Initiation Phase about16.00 — 20.00 UTC,
Maximum Phase about 22.00 — 00.00 UTC,
Dissipation Phase about 10.00-12.00 UTC.

Life Cycle of MCC in Indian Ocean about 12-15 hours

#ﬁ
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COMPOSITE ANALYSIS

&

92"

C S U S Area A : 94 - 98°E — 0 - 4°N
Uit Area B : 94 - 98°E — 0 - 4°S
Area C : 96 -102°E — 2 - 6°S
Area D : 90 — 97°E — 5 - 10°S
+ AreaE :92—98° —2-7°S

2

Composite analysis to:
* Convective Index and wind vector

anomalies

« Rainfall estimation from TRMM data

¢ Zonal and meridional wind from EAR

Area

s data

92°

96" 100° 104" 108" Composite analysis performed by
averaging all of MCC events in the

same area and the same time.
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Composite analyze to MCC maximum Composite analyze to MCC maximum Composite analyze to MCC maximum
phase in Area A (2000-2009) phase in Area B (2000-2009) phase in Area C(2000-2009)
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Composite analyze to MCC maximum Composite analyze to MCC maximum
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Area B Convergence

Divergence
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Hovmoller diagram convektive index when MCC events in area A and B
Convective index when MCC events in Area B
o~ %)
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Characteristics of Zonal and Meridional Winds in Kototabang
when MCC Events in Area A and Area B
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CONCLUSION OF COMPOSITE ANALYSIS

» The result of composite analysis indicate consistent with case
studies

» From all of area, there are significant influence from mcc events to
convection activity in the surrounding area, causing extreme
rainfall

» Cold pool identified when MCC events as indicated by the
presence of a new convection around of MCC and pattern of wind
vector anomalies do not represent the land and sea breeze.

GENERAL CONCLUSION

* There are five area often occurrence of MCC in IMC ; Indian
Ocean,Around of Papua Island, The Pacific Ocean north of Papua,
Around of Kalimantan Island and the Indian Ocean north of Australia
and the Indian ocean is the largest area of the MCC in IMC

* Generally, propagation pattern to MCC tend to the west, but in Indian
Ocean, the propagation more dominant southwardly

* About 553 MCC that occurred in the Indian Ocean with Life Cycle of
MCC in Indian Ocean about 12-15 hours

* From all of area, there are significant influence from mcc events to
convection activity in the surrounding area, causing extreme rainfall

+ Cold pool identified when MCC events as indicated by the presence of a
new convection around of MCC and pattern of wind vector anomalies
do not represent the land and sea breeze.
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Future Researchs

* The study of relation MCC in IMC with the other
atmospheric phenomenon.

* The study of the development of forecasting methods
of MCC.

* Simulation model of the MCC at IMC

#|
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