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29.  Studies in the Sinking of the Bartl's Suﬁfdcc in Tokyo. V.

By Naomi MIVABE,

Earthquake Research Institute,

(Read July 4 1940; Received September 90, 1940.)

As already mentioned in the preceding paperD), the surface of the soil layer in the Kot5 region
Tokyo, sinks with rise in atmospheric pressure, This matter will now be discussed in greater detail,

From the continuous records taken at Hukagawa, the heights of the ground surface were measured
four times a day, and the averages of these four readings regarded as the daily-mean values of
the heights of the ground surface,

A continuous curve, taken at Hukagawa, representing the changes in the heights of the ground
surface is regarded as consisting of several components, namely, secular subsidence, the variations
with tidal periods, and the variations that follow changes in the atmospheric pressure, for which reason
the mean values of four readings.a day cannot, strictly speaking, be regarded the same as the daily
mean values, Actually, however, the difference in these two kinds of mean values is so small that
it can hardly affect the conclusion,

The daily mean values of the heights of the ground surface thus obtained were found to consist,
of three components, that is, the secular variation, or the subsidence, the variation with an approxi-
mately linear time, the variation with an approximate annual period, and the irregular fluctuations,
Of these, the secular variation linear with time is expresesd by

w=a-+ b, 1)
the constanls a and  being determined by the method of least squares,
The numerical values thus obtained are

a=52-0 (arbitrary scale)
b= 1-880 (arbitrary scale)=27-1 mm/year
The deviations, or fluctuations, in the actual values of the heights of the ground surface are then
deduced by the formula
dw=w—(52-0+1-880 7).

The values of §w thus deduced vary with the approximate annual period, as shown in Fig, 2.
The variation with approximate annual period was also smoothed out, and the fluctuations in the
values of gw, as shown in Fig, 3, were compared with the fluctuations in the daily mean values of
the atmospheric pressures,

The relation between these two quantities not being so simple as to be expressible by simple
formula for the whole period under consideration, the correlation coefficients of the fluctuations in
the heights of the ground surface o those of the atmospheric pressures were calculated for four
different seasons, separately, The four seasons are from January to March, April to June, July to
September, and from October to December,

The values of the correlation coefficients for the different seasons are

r=0:64210-059 for Jan,-March
0-728:£0-053 for Apr,-June

r=0-098%0-099 for July-Sept,
0-371:£0-086  for Oct,-Dec,

1) M. MivAse, Bull. Earthq. Res. Inst.,
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It was then found that the correlation coefficient for the season July-September was least, in
which, however, the rate of secular subsidence was greatest, Further study also showed that the

dw . - . - o . L
values of W are in positive correlation with the fluctuations in the atmospheric pressures, the amount

of correlation coefflicient being larger than that of w for the fluctuation in the atmospheric pressures,
Similar correlation ceefficients for different seasons however are negative and very small,

As one of the causes of the relative smallness of the correlation coefficient for” the season Oct,-
Dec,, it will be seen that the secular subsidence of the ground surface during the season mentioned,
cannot be expressed by the formula (1), this formula being more sultable for representing the secular
variation in the bemnmng of the year 1939,

In order to study the relation mentioned above in greater detail, the superposing mean values
for 94 hours of the hourly readings of the atmospheric pressure, as shown in Fig, 7,

The reason for taking the superposing mean values for 24 hours of hourly readings is that the
variations in the heights of the ground surface with tidal or daily periods are thus eliminated,

- The parallelism between the curves showing the variations in the heights of the ground surface
and- that of the atmospheric pressures is very marked, The latter however leads the former by one
or two hours,

The cause of the annual variation in the heights of the ground surface is not yet clear, It
was however found that the annual variation mentioned above is approximately parallel to the
variation in the heights of the level of under-ground water measured at Marunouti®), situated several
kilometres away from Hukagawa, ’ ' '

2) G, KirAzAWA, Kentiku-gakkwai Ronbunsy@, 17 (1940), 366~374,



