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Atmospheric Layer for the Purpose of Thunderstorm
Prediction in the Northern Kanto Plain
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National Reseavch Cenler for Disaster Prevention, Japan

Abstract

A relation of stability between the subeloud layer and the cloud layer during
the period of convective cloud developing is studied using a one-dimensional model
with two layers,

The conditions favorable for the development of a convective cloud obtained
from the theoretical analysis is examined on days with thunderstorms in the northern
Kanto plain.  The number ol the days is 79 in the 248-day period from 15th May-15th
September in 1967 and 1968. It is shown that a similar relation to the theoretical
results exists among the temperature lapse rate of the 900 mb~800 mb layer, I"y, that
of the 850 mb~500 mb layer, I'y, and the mean of the relative humidity at 900 mb
and 850 mb, RH. Thatis

T+2.5- (I —Tw)+10- (RH/100)—15.5 = 0 (1)
where I'y, is the wet adiabatic temperaturc lapse rate and all temperature lapse rates
are represented in unit of °C/km and the relative humidity in unit of °,. The instability
index proposed is

0.966- 17+ 2,41 (I'y—1"0) 49,66+ (RII/100)—15.5  when RH 57
- {U.UGG- T+ 241 (Fu—=T ) +9.66- (RH/100)—17.0 when RH <757
When (Ty, Tu, RH) satisfies Fq. (1}, 7720 il RH 57,

A verification of forecasts made on 372 days from 15th May-15th September

in 1969~1971 which includes 67 thunderstorm days was performed. The skill score

was 48%, which is a 109 improvement on the Showalter Stability Index.
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