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48.  TVariation in the Rate of Subsidence of the Eartl’s
Surface in Tolyo.

By Naomi MivABE,

Earthquake Research Institute,

1, Reports had been received that in several parts of Tokyo, where the ground is known
to be sinking to a marked degree, the rate of subsidence varies with time,1> It was also reported
that the rate of subsidence varied from month to month with an approximate annual period,

To investigate this matter in detail, the changes in the heights of the earth’s surface were
measured once a month by precise levels relative to the bench-marks embedded in the rigidly
constructed foundations,

2. These measurements were carried out at Ilibiya and Hukagawa, At Hibiya, the changes
measured were those in the relative heights between the bench-marks (EHo-W and Ho-E) in the
firm foundation of a building and the bench-marks (Kd-3) and A (on the edge of the pavement),

At ilukagawa, the changes in the heights of the bench-marks installed at distances of 30
c¢m (B1), 1m (B2), 3m(B3) and 13 m (B4) from a deeply imbedded iron tube, were measured
with reference to the bench-mark on the top of the iron tube,

Since the reference bench-marks Ho-W, Ho-E and the top of the iron tube caonot be re-
garded as being absolutely immovable, the subsidences of the surrounding surface of the ground
thus measured may not .be attributable entirely to the contraction of the soil composing the
surface layer of the ground,

1) N, Mivase, Bull. Ewthq, Res. Inst,, 16 (1939), 721~756.
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On the other hand, the annual variations of the monthly subsidence at Hibiya and at
Ilukagawa run almost paralle!, as shown in Figs, 2, 3—a fact that may show that the variation
of the monthly subgidence thus measured are in the main due to the contraction of the soil,
Upon this hypothesis, the annual variation and the superposed fluctuations in the monthly sub-
sidence were analysed and studied in connection with the precipitations, the results of which
follow,

3. The annual variation of monthly subsidence is shown in I'igs, 2,3, In Fig, 2, the
monthly subsidence as deduced from the data of autographic records is also plotted by means of
crosses, The monthly subsidences as deduced from the results of levellings and those deduced
from the autographic records approximately agree,

From these graphs it is noticed that although they are superposed with marked fluctuations,
the monthly subsidence is minimum in spring and maximum in autumn,

Whereas the amplitude of the annual variation at Hukagawa is 1.1 mm/month as determined
from the data of the monthly subsidences of B.M, B2, at Hibiya it is 0.8 mm/month as deter-
mined from the data of monthly subsidences of Kd-3 as referred to Ho-E, This difference in
the amplitudes of the annual variation may not be the result of difference of place where the
monthly subsidence was measured, sceing that the amplitude will be greater than 0-8 mm/Month ;
for example, if it is determined on the basis of data of the monthly subsidence of A as referred
to Ho-E although A lies about 60 m from B, M, Kd-3,

That the mean values of the monthly subsidence are not the same for each of the bench-
marks could also be cxpected from the fact just mentioned.

4, Although the variation of the monthly subsidence was compared with the monthly pre-
cipitation, the results do not show any relation Dbetween these two quantities (see Figs, 4, 5.)

We then compared the deviations in the actual monthly subsidences with the calculated sub-
sidences and the precipitations, The deviation is given by -

{( W—- ”'ro) obs— (W—' Wo)cxd}

where
(W—Wpuu=4 sin%t—!— B cosZ(::t ,

and
A=—=0-80 mm/M for Hibiya
=—0.97 mm/M for Hukagawa
B=0:05mm/M for Ilibiya
=—0.50 mm/M for Hukagawa,

The precipitations that arc compared with the above mentioned deviations are not the month-
Iy precipitations, but that quantity given by

(Monthly precipitation)-+-(Monthly number of rainy days),

The relation between these two quantities are plotted in Figs, 7, 8 showing the approximate
linear relation between the two from which it may be inferred that the monthly subsidence dimin-
ished with heavy rains,

This fact harmonizes with what was pointed out by Dr, G, Kitazawa,? according to whom,
the product of the yearly subsidence and the yearly precipitation is approximately constant,

9) G, KrrazawA, Kentikutaikwai-Ronbunsy., 13 (1939), 275~282.
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