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ON THE FORMATION OF TROPICAL DISTURBANCES
OVER THE EQUATORIAL PACIFIC

By Yurie HETA and Yasushi Mitsuta

Synopsis

Tropical wave disturbances which later developed into tropical storms over the equatorial
Pacific were analyzed using the satellite wind data and the rawin sonde wind data in July and
September, 1980. There were 10 tropical storms during these two months in the western Pacific
and 5 of them were analyzed from the initial wave disturbances. Four out of five tropical storms
were developed from the easterly wave disturbances, which traveled with easterly wave along
ION from 150W in the eastern Pacific. There often existed the Mid Pacific Trough around
160W, 30N. With the westward movement of easterly wave disturbances, the upper cold lows
were cut off from the Mid Pacific Trough and moved westward along 20N. These tropical
storms in the western Pacific and in the eastern Pacific around 110W were both developed into

tropical storms when they encountered the ascending motion area of the zonal circulation cells.
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Fig. 1. Distributions of observational wind data at (a) 200 mb-level and
(b) 850 mb-level at 00Z on 5 July, 1980.
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Fig. 2. (a) Interpolated wind field at 200 mb-level and (b) adjusted wind field at 850
mb-level using the Mass Consistent Flux Model, at 00Z on 5 July, 1980.
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Fig. 3. Trajectory of the wave disturbance and the upper cold low for Typhoon 8009
(Kim). Dashed lines with number indicate the axes of the upper positive
relative vorticity area, which showed the positions of Mid Pacific Trough at
00Z of the date showed by the number. Open circle on the dashed line shows
the center of the upper cold low. Small open circles indicate the positions of
the easterly wave disturbances at 00Z. Large open circle, closed circle and
circle with a dot indicate the positions where the disturbance had the tropical
depression (TD), tropical storm (TS) and Typhoon (T) intensity, respectively.
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Fig. 4. Upper-level monthly-averaged relative vorticity fields for (a) July and
(b) September, 1980. Contour inteval is 2 X 10~8sec™*. Shaded area
indicates positive relative vorticity area {=2x 1078 sec™1).
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Fig. 5. The time cross section of temperature anomaly and wind at Luhue. Solid
and dashed lines show temperature negative and positive anomaly from the
monthly mean in July, 1980. Length of vectors indicates horizontal wind
and the length similar with one unit of the axis of abscissa corresponds to
20 m/s.
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Fig. 6. Broken lines show the trajectories of wave disturbances which later developed

into tropical storms during (a) July and (b) September, 1980. Symbols are
the same as in Fig. 3. Circles with a dot indicte indicate the points where the
trpical storms developed into typhoons (T) or hurricanes (H).
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Fig. 7. Monthly-averaged outgoing longwave radiation (OLR) data for (a) July and
(b) September. Contour interval is 20 W/m. Symbols are the same as in Fig. 3.
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Fig. 8. Time-longitude sections of relative vorticity between SN~13N at 200 mb-level
for (a) July and (b) September, 1980. Shaded regions denote positive anomaly
values from the monthly mean of July and September, 1980, respectively.
Thick lines denote the longitudinal positions of tropical cyclones. Symbols are
the same as in Fig. 3.
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Fig. 9. Time-longitudie sections of the zonal wind component averaged between
5N and 13N at 850 mb level. The contour interval is 10 m/s. Regions
of westerly wind are shaded. Thick lines and symbols are the same in
Fig. 8.
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Fig. 11. Monthly-averaged divergence field at (a) 200 mb and (b) 850 mb for July,
1980. Shaded area indicates divergence area.
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Fig. 12. Monthly-averaged sea surface temperature (SST) for (a) July and (b)
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Fig. 13. Schematic view of stream-lines at 200 mb and 850 mb. The middle figure
shows the zonal and meridional circulation cells along 10N zone. G and
D indicate convergence and divergence, respectively.
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