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Abstract

Stabilities of atmosphere are investigated for the 218 days of the periods
from 15 May to 31 August of the years 1967 and 1968.

In this paper an instability index of upper layer is defined by the maximum
updraft velocity calculated by a one-dimensional cumulus model. The mean
instability index of upper layer for all the investigated days is 10.7 m/s and that
for the days with thunderstorms in the northern Kanto plain is 14.0m/s. And
the number of days of unstable upper layer when the instability index exceeds
10m/s is 102, and 49 out of 102 is the number of days when thunderstorms oc-
curred in the northern Kanto plain. This means that there exist some factors
that play an important role in the occurrence of thunderstorm.

The stability of lower layer (1,000-1,800 m) is considered as one of these fac-
tors. A stability index of this layer is calculated in the same way as Showalter
index, namely, the difference between the observed temperature at 1,800 m and
the acquired temperature of the air adiabatically lifted from 1,000m to 1,800 m.
Mean stability indices of the lower layer on days with thunderstorms and on
days without thunderstorm, but when the instability index of upper layer ex-
ceeds 10m/s, are 1.7 and 3.2, respectively.

It is also shown that when an air-mass thunderstorm broke over the moun-
tain area and moved to the Kanto plain, both of the upper and lower layers are
unstable. When the air-mass thunderstorm occurred in the mountain area only,
both of the two layers are stable, or upper layer is unstable but lower layer is
stable.

Another role of lower layer is that, when thunderstorm with hail occurred,
water vapour content is low in a layer between the ground and the height of
1,800 m.

All these suggest the importance of lower layer for the occurrence of thun-

derstorm in the northern Kanto plain.
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Fig. 1. Histograms of instability index ol upper layer. The
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Fig. 3. Relation between the stability index of lower layer and the
instability index of upper layer on two types of days of thunder-
storm. Black circles are days when air-mass thunderstorm broke
into the mountain area and moved to the Kanto plain. White cir-
cles are days when air-mass thunderstorm broke into the mountain
area but no thunderstorm occurred in the Kanto plain.
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Fig. 4. Dependence of hail on instability index of upper layer and on water

vapour content. Water vapour content is the total mass of water per unit
area in a layer between the ground and the 1,800-m level.
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