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Estimation of Central Pressures of Comma Cloud

T A

Ryoji Kumabe, Shuichi Kumashiro

Abstract

A method is proposed to estimat the central pressure of so called “Comma cloud” on the
sea around Japan.

Comma shaped cloud patterns associated with polar lows in winter season are classified
into three types according to the size and the location observed in infra-red images of GMS-5.
One of these three types is recognized as the comma cloud.

The evolution of the cloud pattern and size of the comma cloud is investigated in relation
with the central pressure and pressure gradient of the disturbance. The central pressure of
comma cloud and pressure gradient are measured in the weather map issued by JMA. It is
found that the central pressure, pressure gradient and cloud pattern change according to the
developing stage of the disturbance. For the comma cloud pattern, the central pressure
develops to its deepest value in about 48 hours with typical cloud pattern evolution.

The authors summarize the relation between the cloud pattern and the pressure to make
the method of estimating the central pressure and its gradient of a comma cloud. Accuracy
of the method is within + /- 9hPa for the mature stage and within + /- 5hPa for other stages.
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Fig. 2

Locations of the genesys of the comma shaped cloud patterns in the cold season from November

1993 to January 1994. 112 Type 1, (O : Type 2, & © Type 3. Open symbols show the position where

an organized cloud system was first identified, closed symbols are where the cloud systems

developed to the distinguished comma shape.
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(b} 06UTC 22 December 1993.

{c) I2UTC 22 December 1993.
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(f) 12UTC 23 December 1993,

(g) 0OUTC 24 December 1993.

Fig. 3 Development of a comma cloud in infra-red image (December 1993). Dotted lines and circles show

the featues explained in the chapter 2-2.
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Fig. 4 Central surface pressure and pressure gradient of the comma clouds with time. (a) Surface pressure

for the developing comma clouds (Mean values are shown with standard deviation. Statistics are

done with three exceptions whose pressure trends are unusually different from others). (b) Same as

(a) but for non developing comma clouds. (c) Pressure gradient for the developing comma clouds.
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(b)

(a) Relation between the size of the comma clouds and the central pressures.

(b) Relation between the size of the comma clouds and the pressures gradients.
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Fig. 7 (a) Relation between the cloud pattern and the central pressure. (b) Relation between the cloud

pattern and the pressure gradient.
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Fig. 8 Flow chart for estimating the central pressure of a comma cloud.
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