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ABSTRACT

Seasonal and annual rainfall data for 135 stations for periods varying from 25 to 125 years are utilized to investigate and
understand the interannual and short-term (decadal) climate variability over the South-east Asian domain. Contemporaneous
relations during the summer monsoon period (June to September) reveal that the rainfall variations over central India, north
China, northern parts of Thailand, central parts of Brunei and Borneo and the Indonesian region east of 120°E vary in phase.
However, the rainfall variations over the regions surrounding the South China Sea, in particular the north-west Philippines,
vary in the opposite phase. Possible dynamic causes for the spatial correlation structure obtained are discussed.

Based on the instrumental data available and on an objective criteria, regional rainfall anomaly time series for contiguous
regions over Thailand, Malaysia, Singapore, Brunei, Indonesia and Philippines are prepared. Results reveal that although there
are year-to-year random fluctuations, there are certain epochs of the above- and below-normal rainfall over each region. These
epochs are not forced by the El Nifio/La Nina frequencies. Near the equatorial regions the epochs tend to last for about a
decade, whereas over the tropical regions, away from the Equator, epochs last for about three decades. There is no systematic
climate change or trend in any of the series. Further, the impact of El Nifio (La Nina) on the rainfall regimes is more severe
during the below (above) normal epochs than during the above (below) normal epochs. Extreme drought/flood situations tend
to occur when the epochal behaviour and the El Nifio/La Nina events are phase-locked. © 1997 by the Royal Meteorological
Society. Int, J. Climatol., 17: 1155-1168 (1997).
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INTRODUCTION

South-east Asia consists of the mainland lying to the east of India and south of China, together with the islands to
the south and east (Figure 1). This extensive area consists of Myanmar (formerly Burma), Thailand, Indo-China
(Vietnam, Laos, Kampuchea), Malaysia, Singapore, the islands forming the Republic of Indonesia, Borneo,
Brunei, the Philippine islands, Portuguese Timor and the western New Guinea.

Monsoon-related droughts and floods have an enormous social and economic impact on the people of India, China
and the countries of South-east Asia, which form a large segment of the world’s population. A large amount of
scientific literature on the Indian and the East Asian monsoon is available (reviews available in Fein and Stephens,
1987; Chang and Krishnamurti, 1987; Lau and Li, 1984). However, possible connections between rainfall anomalies
over the countries in the Asian domain are not well documented. Most of the previous studies on rainfall variability in
the monsoon belt have focused on regional monsoon areas such as India, China, Indonesia, etc. By comparison,
possible connections within the Asian monsoon have received little attention. Some work in this direction has been
done by investigating the relationship between rainfall variations over India with variations over China (Kripalani and
Singh, 1993), over Thailand (Kripalani et al., 1995) and over Bangladesh and Nepal (Kripalani et al., 1996a). These
studies have shown that the rainfall variations over central India, north China and north-west Thailand are in-phase
Wwith Indian monsoon rainfall (IMR), whereas the rainfall variations from north-east India up to south-east China are
out of phase with IMR (Kripalani, 1997).
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Figure 1. Map showing the region of South-east Asia. Dots represent the location of the stations used in this study

It is now well recognized that the ENSO (El Nifio—Southern Oscillation) phenomenon is the single most I_

important mode to the Earth’s year-to-year climatic variability. Normally, during the El Nifio events the Indian
region experiences drought conditions (Ropelewski and Halpert, 1987). Further, there have been distinct epochs
of above (18801895, 1930-1963) and below (1895-1930, 1963—1990) normal rainfall over India. In a recent
study, Kripalani and Kulkarni (1997a) have shown that the impact of El Nifio is more severe during the below
normal epochs and that the epochal behaviour of IMR is not forced by the El Nifio/La Nifia frequencies. The
general climatological and environmental information and the circulation features over this region are available
(e.g. Hastenrath, 1991; Martyn, 1992).
In view of the above, the purpose of the present empirical study is:

(1) to explore possible spatial connections of rainfall variations over the South-east Asian domain with those
over the Indian region;

(i1) to prepare time series of areally averaged rainfall over contiguous regions in this sector and to determine the
epochs of above and below normal rainfall;

(iii) to investigate whether these epochs are forced by the El Nifio/La Nifia events and whether the impact of EI |

Nifio/La Nifia on rainfall regimes over this region is the same or different during these epochs.

DATA

The monthly station rainfall data for 135 stations (Figure 1) has been extracted from the Numeric Data Package
The Global Historical Climatology Network: Long-term Monthly Temperature, Precipitation, Sea-level Pressure,
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