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Abstract Using the HYSPLIT v4.8 model and the NOAA atmospheric circulation (2.5°X2.5°) and NCEP GDAS
(1.0°X1.0°) data, the authors investigated variations in water vapor transportation features and the contribution of water
vapor to their major pathways from Tropical Storm Bilis (0604). The authors classified the data into two phases:
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pre-rainstorm and post-rainstorm. The results indicate that the entire Bilis life cycle has four major water channels:

Somalia, the Bay of Bengal, a cross-equatorial flow at 120°E, and the eastern Pacific water vapor. The data was then

further classified into two reversed categories: the first is the southward water vapor transported from Somalia and the

Bay of Bengal, which plays a key role in moisture transportation; the second is the cross-equatorial airflow at 120°E and

the flow from the eastern Pacific, which results from the interaction between the cyclone and the southwest monsoon and

enters a rain belt northeast of the circulation center. The southern water vapor channel from the Somali jet and the Bay of

Bengal is related to the southwest monsoon and transports moisture up to levels of 850 hPa. The South China Sea and the

western Pacific transports moisture to levels greater than 850 hPa. Comparing the water vapor contribution rate of each

channel before and after increased rainstorms, it is observed that the low latitude water vapor, formed due to increased

rainstorms in the Bay of Bengal, plays a significant role in the formation and development of the increased moisture

during torrential rain.
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Fig. 2 Vertical profiles of the moisture fluxes through each of the boundaries of the areas (the solid line is for the west boundary, long dashed line is for the

south, solid hollowed line is for the east, and the long to short dashed line is for the north, and the positive value stands for the input while the negative for the

output; units: g cm ' hPa™' s™): (a) For time (2000 BT 9 to 2000 BT 14 July) and area (25°-29°N, 118°~122°E); (b) for time (0200 BT 15 to 0200 BT 19 July)

and area (23°-26°N, 112°-116°E)
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Fig. 3 (a) Change in TSV (total spatial variance) as clusters combined and (b) the spatial distribution of water vapor passages for the level at 1500 m during

the entire life of Bilis
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Fig. 4 Asin Fig. 3, except for stage before the increase in torrential rains from Bilis. (a, b) 1500 m; (c, d) 3000 m
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Fig. 5 Asin Fig. 3, except for stage after the increase in torrential rains from Bilis. (a, b) 1500 m; (c, d) 3000 m
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Table 2 Water vapor contribution of each channel at three
levels before and after rainstorm amplification respectively
(Bold values indicate that water vapor enters the north of
TC circulation, while the other enters the south)
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