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ABSTRACT

Typhoon Morakot (2009) occurred almost simultaneously with Typhoon Goni and Etau within a
monsoon gyre in the Western North Pacific. The southwesterly monsoon flow in the southern flank of the gyre
supplied abundant moisture and formed a large-scale convection-active region, which is much larger than the
size of typhoon vortex. The large-scale circulation during the lifetime of typhoon Morakot was characterized
by multiscale circulations including typhoon vortex and the cyclonic circulation embedded in the
northwestward-moving 10-30 day and northward-moving 40-50 day disturbances. During the influencing
period of Morakot on Taiwan, the 10-30 day disturbance was the major moisture supplier and formed the
large-scale convective region south of the typhoon, which moved westward along the northern flank of this
convection belt. The combined effect of the strong monsoonal southwesterly/convection belt in the south and
the lifting effect of the steep terrain in southern Taiwan resulted in the southward-shifted convection zone
associated with the typhoon. As a result, the strong convection and heavy rainfall occurred in southern Taiwan,
instead of in northern Taiwan where the typhoon center passed.

During July-September 2009, sea surface temperature, low-level specific humidity, and rainfall were
anomalously high by exceeding 90 percentile in most part of the Philippine Sea. The stronger-than-normal
monsoon trough shifted anomalously southward. As a result, Taiwan was located in a region of anomalous
subsidence and deficit rainfall. The typhoon tracks in the 2009 typhoon season shifted southward and moved
westward. These anomalous features, which were likely the results of the anomalous warm SST in the central
equatorial Pacific, indicate that Taiwan was actually in a severe drought condition during 2009 typhoon
season. This dry and stable condition was temporarily interrupted by the move-in of the 10-30 day and 40-50
day perturbation from the tropical Philippine Sea during late July and early August and resulted in the
record-breaking rainfall in Taiwan.

Key Words: Typhoon Morakot (2009), multiscale interaction, 10-30 day wave, intraseasonal oscillation
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