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Dawn of scientific description of monsoon and Hadley circulations

(Discovery/utilization of monsoon: Greek /Arabian sailors >2,400/1,400 years ago;
Trade wind recognition/utilization: Polynesian/European >2,000/600 years ago)
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Hadley and (“astronomical’’) monsoon circulations
Axi-Symmetric Meridional Circulation due to Differential Solar Heating
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(Matsumoto and Murakami, 1992) (Murakami and Matsumoto, 1994)



intraseasonal variation (ISV)
or Madden-Julian oscillation (MJO)
or super cloud cluster (SCC) or Matsuno-Gill pattern
observed during HARIMAU2011 IOP
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Diurnal cycle (clear land after midnight)

Boreal winter monsoon (so-called cold surge)
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Convection produces uneven earth

www. digital-typhoon.org
2010-08-01 00:00 UTC

: ! 2 Processed by
MTSAT-2 T = National Institute of Informatics

MTSAT-IR (August 2010 (by IFREE/JAMSTEC)




Without lands
almost zonal
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& deep (thermohaline) Ocean Circulation

Brocker, 1996;
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Indian Ocean Indonesia Pacific Ocean
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Jakarta (9 stations) in the dry season (ASO) i}a&qarta rainfall vs. SST in the dry season
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Global / local effects of 10D / ENSO

IOD effects (boreal summer/autumn) El Nino effects (boreal summer/autumn)
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ENSO events/100 years
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Ocean: Continent ~ 7: 3 concerved for 400 MYears
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van Bemmelen (1913, 1922)
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Lessons from Typhoon Haiyan (Yolanda, T1330)
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“Astronomical’

Monsoon

Axi-Symmetric Meridional Circulation due to Differential Solar Heating

“Terrestrial” Monsoon
Sea-Land Breeze Analogue
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Annual Osci. (Eq. Antl-Symmetrlc)
: Monsoon Clrcuiatlon

Monsoon-driven Seasonal Ocean Current
Boreal Summer Boreal Winter
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Solar heating on earth with revolution and rotation
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“Find the continents
game
July —January

(Wallace .&.Hobbs, b ‘- ~ *

2006; original by
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Southern-hemispheric summer pushed northward

NH summer / SH winter NH winter / SH summer
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Mechanism of Seasonal and Diurnal Cycles

Strong solar radiation
in the morning of “rainy season”
Solar rad. at Serpong/WJawall-13LT (1993-2002)

Sea-Land Breeze circulation
with cloud “sprinkler” effect
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IMC coastal diurnal-cycle rainfall controlling global climate
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Diurnal amplified by monsoon/intraseasonal — Jakarta flood

78 SOLA, 2013, Vol. 9, 7882, doi:10.2151/s0la.2013-018

The Effects of an Active Phase of the Madden-Julian Oscillation
on the Extreme Precipitation Event over Western Java Island in January 2013

Peiming Wu', Ardhi Adhary Arbain®, Shuichi Mori', Jun-ichi Hamada', Miki Hattori',
Fadli Syamsudin® and Manabu D. Yamanaka'

Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Japan
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Contribution to accurate climate prediction
Global ocean-atmosphere model
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Geographical variety of diurnal-cycle “rainfall observed by WPR” '%@"”
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Rain frequency
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Global Warming Simulation

by the CCSR/NIES/FRCGC Climate Model
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Downscaling of climate/weather prediction

DJF P change per global warming( 2.63K)[%/K]

10°5

155
100°E

105°E

110°E 115°E

L T—r 1 3 4 5

DJF , number of models with P increase
T 10 !

5°5

10°
— 12 »
o 40"
19
15°5 : i
100°E 105°E 110°E 115°F
0 3 3 9 12 15 18 21

(Sumi, 2011, presentation at BMKG)



Climate Researches at MCCOE

g 2 Year of Maritime Continent (YMC) ASEAN Collaboration AHA Cent
International Project (2017-8, with US, Aus, France, ... (AHA Center)
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Lightning Event Frequency Anomaly during MJO Active Phases
(2000- 2012)
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Basic Research (with JAMSTEC, JAXA, ...) Disaster Prevention (with BMKG, BNPB, PU, DKI,...)



Additional important lesson (from technical failures)

Fukushima-1t Nuclear Power Plant

® Made by GE (US) o

in 1971 and 1974 1 VA, P—H\\
. __J-'.:... '\\
\zt_‘._ﬂ \ |
® Pollutant diffusion \ 1 L ._f/'l | /
predicted but not - (R
utilized :_ =

HARIMAU-CDR at Serpong stoppage by connector shortage (in humid dusty situation)

MOD Unit
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