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ABSTRACT

This study emphasizes a low-level wintertime EOF analysis for complex numbers
to reveal the variability of the winter monsoon over the Indochina Peninsula (IDP). The
first EOF mode related to the prevailing northeasterly wind (NE monsoon) over the IDP,
and presents the interannual variations of the first principal component (PC1), whereas the
second presents the easterly wind in the southern part of the IDP. The correlation analyses
show that there is a connection of NE monsoon with a branch of the East Asian winter
monsoon (EAWM) over the South China Sea, but the second mode does not significantly
correlated to the EAWM. On the other hand, investigation of correlation between PC1
representing NE monsoon variability to sea surface temperature (SST) was done. The
correlation maps show good correlation over the Pacific Ocean and less correlation at the
Indian Ocean. The strong (weak) phase of NE monsoon related to cooling (warming) of
SST in the central-east equatorial Pacific Ocean and warming (cooling) in the west Pacific
Ocean. The vertical circulation cells were investigated to reveal the different mechanisms
in strong and weak phases of NE monsoon that agrees with the correlation to the SST.
Therefore, NE monsoon over the Indochina peninsula is influenced by the forcing from the
Pacific Ocean, and shows more possible linkage with the SST forcing from the Pacific
Ocean than that of the Indian Ocean.

The correlation analyses show that there is an association between the El Nifio-
Southern Oscillation (ENSO) and the NE monsoon, represented by Nifio 3.4 and PCl1,
respectively, whereas a significant correlation of PC1 with the dipole mode index
representing the variability of the Indian Ocean Dipole (IOD) mode was not found. The
concurrences of them show that strong NE monsoon tends to presents during La Nifia
event, whereas the weak NE monsoon tends to occur during El Nifio event, and none of
strong and weak NE monsoon presents during the neutral ENSO phase. In addition, this
study newly introduced the simple index, v-index, to represent the NE monsoon variability.

The v-index significantly correlated with PC1. Three indices (primary part of PC1,



secondary part of PC1, and v-index) were used for regression analyses to present spatial
maps of the possible impacts of NE monsoon on precipitation and temperature over the
IDP. These results give a basic understanding, but are useful for management in the IDP
region to indicate what will happen during different phases of the NE monsoon and the

ENSO during the winter season.
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