
The favorable atmospheric conditions for occurrence of 
repeated torrential rains over Jakarta in Java Island

Peiming Wu, Masayuki Hara, Manabu D. Yamanaka and Jun Matsumoto
Fadli Syamsudin, Reni Sulistyowati and Yusuf S. Djajadihardja



Indonesian floods of February 2007

• 40-70 % of Jakarta was under water, up 
to 4 meters deep in some areas.

• At least 100 people been killed.

• Almost 300,000 forced from their homes.
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1. Heavy rain falls during a strong trans-
equatorial monsoon flow occurs.

Meridional winds along 108°°°°E from QuikSCAT satellite：：：：

in Malaysia

20N

10N

0

10S

2007/02/01 16:00 LT             2007/02/01 19:00 LT             2007/02/01 20:00 LT           2007/02/02 03:00 LT

in Malaysia
in Jakarta 

10月月月月 11月月月月 12月月月月 1月月月月 2月月月月 3月月月月

Radar PPI reflectivity at Pondok Betung (2. A pronounced diurnal cycle of heavy rainfall)：：：：
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Why heavy rain falls over Jakarta?

1) convection occurs over the 

southern mountains of Java 

Island in the afternoon and 

evening. 

2) The mountain convection 

induces a cold surface outflow 

in evening, which creates an 

intensive low-level wind 

convergence, triggers 
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Jakarta

Bogor

a) afternoon to evening

b) night

Asian Winter 
convergence, triggers 

convection over the plains 

near the mountain foot.

3) The trans-equatorial 

monsoon flow interacts with 

the local circulations, 

enhancing the convections 

over the mountains in the 

afternoon, and over the plains 

in the night and morning.

c) late night and early morning
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Equatorial Modes by OLR : Wheeler-Kiladis Diagram
2006/12/29 00:00 LT
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http://www.cdc.noaa.gov/map/clim/olr_modes/hovEt.html
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Time-latitude 

diagram along 

108 E (106-110E) 

of the 

meridional 

winds 

from QuikSCAT 

sea surface 

winds

Typhoon Vamei: Dec 27, 2001

An equatorial tropical cyclone
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The prevailing upper winds are weak during the heavy rains. 
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The equatorial waves may play a role in heavy rain.
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The trans-equatorial monsoon 

flow is not a sufficient condition 

for causing torrential rain.
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A comparison between the conditions with torrential rain and without torrential rain
(upper row of panels)     (lower row of panels)
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The prevailing upper winds are weak during the heavy rains.  700 hPa V winds

a

a

Strong prevailing upper winds suppress the diurnal cycle of convection ���� no heavy rain.



The favorable atmospheric conditions for 
occurrence of repeated torrential rains over 

Jakarta in Jawa Island

• A strong and persistent trans-equatorial monsoon flow from the 
Northern Hemisphere. (1996), 2002, 2007, 2009.

• Weak prevailing upper winds in the region. 1996, 2002, 2007, 
2008 →2008 →

• A pronounced diurnal cycle of convection over Jawa Island →
1996, 2002, 2007:
the trans-equatorial monsoon flow interacts with local winds.

• The diurnal cycle of convection over Jawa Island is suppressed 
by strong prevailing upper winds. 2004, 2006.
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Banjir Jakarta 2008 Jan 28 – Feb 1
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QuikScat Sea Surface Wind 
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1. The strong trans-equatorial monsoon flow persisted for 

more than one week, similar to 2007 .
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4. The strong prevailing upper winds suppress the diurnal cycle of convection 

over the island. 
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