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2 VA M H The Local characteristics of Indonesian Seas and Its Possible

Connection with ENSO and IOD : Ten Years Analysis of Satellite
Remote Sensing Data
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The general characteristic of the Indonesian seas was reported with the satellite
remote—sensing dataset (I Ketut Swardika et al. 2012). It concluded that the ocean
characteristics, the sea surface temperature (SST), zonal-component of wind speed (U-WS)
and rain rate (RR), are very stable in the Equatorial areas, whilé their seasonal
variability appears as increasing the latitude in both the north and south hemispheres.
The two abnormal ocean phenomena have been studied since the 1990s: the El Nino-Southern
Oscillation (ENSO) and the Indian Ocean Dipole (IOD). ENSO is the anomaly of the wide
weather system including ocean, atmosphere and land. Its indicator, or the ENSO index,
is the SST in the central tropical Pacific Ocean (Trenberth et al. 1998; Diaz et al. 2001).
10D is the similar phenomenon as ENSO and its indicator is the SST difference between the
eastern and western tropical Indian Ocean (Saji and Yamagata 2003). It is of great interest
whether the ENSO and IOD affect the local characteristics of the Indonesian Seas

The aim of this study is to analyse the ocean characteristics and to show the temporal
variability of ocean characters for the local areas in the Indonesian Seas. Then, we compare
those temporal variabilities with the ENSO and IOD indices to consider their influence
to the Indonesian Seas. Wealsoshowthelbcalityofthosevariabilitiesandthecorrelation
of indices. / ‘

In order to analyze the local characteristics, the Indonesian Seas is divided into
three regions with twelve areas. These three regions represent the south subtropical
region, the near—equatorial region and the north subtropical region. The twelve local areas
are: area A covers the southeast Indian Ocean (100" E - 110° E, 20° S — 15" S); area B
covers the southwest Pacific Ocean (150" E - 160° E, 20° S - 15" S); area C covers the
Equatorial region of Indian Ocean (90° E - 100° E, 7° S - 2" S); area D (108" E - 118"
E, 7°S-2"8S), area E (122° E- 132" E, 7° S - 2" S) and area F (132" E - 142" E, 10°




S - 5° S) cover the inner Indonesian Seas; area G (155° E — 165" E, 7° S - 2" S), area
H (130" E-140"E, 0° =5 N) and area I (150" E - 160" E, 0° - 5° N) cover the Equatorial
region of Pacific Ocean; area J (170" E - 180" E, 3 S — 3" N) covers the ENSO Index area;
area K (130" E - 140" E, 10° N - 15" N) and area L (150" E - 160" E, 10" N - 15" N) cover
the northwest Pacific Ocean. '

We reveal the ocean characteristics from the monthly SST, U-WS and RR in 10 years
(December 1999 - November 2009) by satellites observation. Those three data show the clear
cyclic variability of the ocean characteristics (I Ketut Swardika et al. 2012). _

To detect the seasonal variability, we calculate the 6 months moving averages in
which no 6 months variability appears. If there exists a longer than 12 months cyclic
variability, it appears in the 12 months moving averages. Thus we calculate the 6 and 12
months moving averages.

To detect the 6 months variability, we calculate the 3 months moving averages. If
a seasonal variability exists, it also appears in the 6 months moving averages. But we
can distinguish the 6 months variability from the seasonal variability by carefully
expecting the average.

The ENSO index is defined with the 3 months moving averages of SST in the central
tropical Pacific Ocean. If we compare the indices in the Indonesian Seas with the ENSO
index, we should take account of both 6 months and seasonal variabilities. For the
comparison, we need the indices free from the 6 months and seasonal variabilities. Thus,
the connections of indices with the ENSO signal are observed by the 6 months moving averages
of the deseasonalized indices.

The analyses results indicate that the seasonal variability of the indices is strong
in the High latitude region and the inner Indonesian Seas. The 6 months variability of
SST is weakly detected in the several areas of the Equatorial region. The inner Indonesian
Seas has a strong correlation among indices, but the lag times among indices vary and we
can not find out any discernment regarding them. The ENSO signal of SST can be.detected
in the High latitude Pacific Ocean and the Equatorial region, except for the inner
Indonesian Seas. The inner Indonesian Sea only shows the ENSO signal of SST in the year
2007, but it, rather, might be caused by the positive I0D. We show the variabilities and
connections of the 12 areas to the ENSO and IOD, but the responses of indices are different
in each area. One typical locality is the SST difference between the areas D and E. The
inner Indonesian Seas, areas D, E and F, show the seasonal variability of all indices.
However, the area D has more stable SST than the area E, while both areas have a similar
U-WS pattern.
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