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Case Study on Pre-Typhoon Active Convective Clouds (PTACC)

REEE
Tomoyuki Harada

Abstract
Active convective clouds, or Cb (cumulonimbus) clouds, were often observed at several hundred
Km northeast of a typhoon. In case of T8705 (Typhoon THELMA in 1987) that was moving
northward to the westery zone, several Cb clouds came into existence as much as 1000 Km away
from T8705 and formed into the spiral cloud band as moving north-northeastward. We named
this band-shaped cloud area consisting of Cb clouds PTACC (Pre-Typhoon Active Convective
Clouds) .

The characteristics of PTACC are as follows;

(1) Position of each Cb cloud with respect to the pressure center of T8705 was almost
unchanged in spite of their large distance. The strong correlation was observed between the
typhoon and PTACC.

(2) Each Cb cloud moved north-northeastward with the typhoon and PTACC extended in
the direction of the fringe winds of the typhoon.

(3) The east-west convectively unstable zone was located to the northeast of the typhoon.
The convective activity of PTACC was maintained for more than half a day in this unstable
zone.

PTACC differs from active convective clouds as mentioned in the past reports, such as pre
-hurricane squall line which appeared north or east of a typhoon, and so on, because of the
developing form of PTACC and the distance between PTACC and the pressure center of the
typhoon. The cause or mechanism of this PTACC has not been sufficiently clarified yet.
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Fig. 1 Surface weather chart at 1200 UTC
13 July 1987
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Fig. 2 Tracks of cumulonimbus C,, C,, C,
and Typhoon THELMA (T8705). Dashed
line indicates the simultaneous locations of
C., C;, G; and pressure center of the typhoon.
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Photo 1 GMS-III infrared image for 0600 UTC 13 July 1987.
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Photo 2 As in Photo 1, except for 0900 UTC 13 July 1987.
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Photo 3 As in Photo 1, except for 1200 UTC 13 July 1987.

Photo 4 As in Photo 1, except for 1800 UTC 13 July 1987.
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Photo 6 As in Photo 1, except for 0000 UTC 14 July 1987.



METEOROLOGICAL SATELLITE CENTER TECHNICAL NOTENe17 NOVEMBER 1988

Photo 8 As in Photo 1, except for 0600 UTC 14 July 1987.
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Photo 9 As in Photo 1. except for 0900 UTC 14 July 1987.
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Photo 10 As in Photo 1, except for 1200 UTC 14 July 1987.
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Fig. 3 Time-height cross section chart at
Hachijo-jima. Solid lines mean equivalent
potential temperature (K). Regions of T-
Td <3°C are shaded and convectively unstable
ranges are rectangularly hatched. Full barb
is 10 knots and half barb is 5 knots.
Symbol C, shows the location of
cumulonimbus C, .
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Fig. 4 Position-height cross section charts along 140E for 1200 UTC 13 and
0000 UTC 14 July 1987. Symbol F shows Baiu front. Cross hatched
rectangle indicates convectively unstable region. Station names and
numbers are Wakkanai (47401) , Sapporo (47412) , Akita (47582) , Sendai
(47590), Tateno (47646), Hachijo-jima (47678), Chichi-jima (47971),
respectively. Black triangle flag is 50 knots. Other symbols are same as
in Fig.3.
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Fig. 5 850mb flow (streamlines) and 850mb equivalent potential tempera-
ture (K) analysis for 1200 UTC 13 (upper) and 0000 UTC 14 (lower) July
1987. Symbols C,, C,, and C; show the locations of cumulonimbus C,,
C,, and C;.
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Fig. 6 12 hours forcast chart by VFM (Very Fine Mesh) model.
Symbols C,, C,, and C; show the locations of cumulonimbus C,, C;, and

Cs.
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