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(Study on Sea Breeze and Air Pollution Transport in Jakarta, Indonesia)

(BES 1, 20052 )
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FWSCEE Study on Sea Breeze and Air Pollution Transport in Jakarta, Indonesia

(BS 1, 20052 E)

Characteristics of sea breeze in Jakarta have been investigated in both dry and rainy
seasons by numerical simulations with MMS5. Field observations of NO, and SO,
concentrations were also performed in August, 2004, the dry season, and March, 2006, the
rainy season. Obtained results are as follows: (1) in the dry season sea breeze regularly
develops, while in the rainy season it appears only on one-third of the days, (2) convergence
of the sea breezes in the dry season and that of the synoptic southwesterly and the sea breeze
from Java sea in the rainy season were inferred as important local flow feature on air pollution
transport, (3) observed horizontal and vertical distributions of SO, and NO, indicated strong
influence of the flow features in both seasons such as stable stratification formed by the sea
breeze in the dry season, and unstable air mass brought in by the synoptic scale southwesterly
in the rainy season.

To explain the effect of local flows on pollutant distributions of NO; and SO, in Jakarta
numerical simulations were carried out on 6-17 August 2004 in dry season using chemical
transport model; the numerical results show good agreement with the field observation. The
NO, and SO, concentration fields are largely affected by land/sea breezes and
mountain/valley winds. Pollutants discharged over Jakarta can reach, by the sea/valley wind,
at about 60 km inland in the late afternoon and at night by the mountain wind/land breeze to
about 40-60 km offshore. The dynamics of air pollutant’s mass budget both in land and sea
also were investigated. Mass of SO, under 0.5 km over Java Sea is about 0.5 to 1.0 times as
much as that over emission area, indicating that “land breeze” combined with mountain wind
is strong enough to result in large mass transport from land area to Java Sea during the
‘nighttime and in the early morning.

An interesting feature of the sea breeze in Jakarta in the dry season is that the sea breeze
layer remains always shallow at about 400 ~ 500 m, and this causes that pollutants released
into the sea breeze layer over Jakarta and the other emission areas do not disperse vertically,
remain in the shallow layer, and rather move back and forth with the sea and land breezes,
leading to accumulation of the pollutants in the shallow local flows. The upward motion
associated with sea breeze front activity seems only mechanism which lifts pollutants in lower
layer to the height above 1 km.

Since the pollutants remain in the lower layer, dry deposition process can be important for
the removal of pollutants; dry depositions of S- and N-compounds are also evaluated
quantitatively. Because of the suppressed vertical transport of the pollutants, dry deposition of
the pollutants onto the earth’s surface seems effective process for their removal; it was
estimated that about 60% of NOx and 23% of SOx discharged in one day over the greater
Jakarta are removed from the atmosphere within the same day.




