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1. Introduction

From the systematic observations of microtremors which have been
carried out at several thousands of places, it was found that the charac-
teristics of microtremors have close relation not only to the feature of
earthquake motions but also to the cause of the earthquake damage on
structures. It was then realized that the results of the observation of
microtremors are utilizable for determining the seismic factors relating
to earthquake-proof construction designs.

In the present investigation we are firstly, going to carry out the
observation of microtremors in Hokushin District including Matsushiro
earthquake swarm area in Nagano Prefecture. Secondly, the relation
between the characteristics of microtremors and not only the feature of
strong earthquake motions” but also the earthquake damage on wooden
houses will be discussed again?.

2. Observation of microtremors

The observations of microtremors were carried out at 363 spots in
Hokushin District including the Matsushiro earthquake swarm area in
Nagano Prefecture. The observation spots are shown in Fig. 10 and
Table 2. The microtremometer used in the present observation was a
magnetic recording type, consisting essentially of an electro-magnetic trans-
ducer with a horizontal pendulum of 1.0 sec period, an amplifier with an
integrating circuit and a magnetic tape recorder having the pulse width
modulation system.

1) K.Kanaret al., “An Empirical Formula for the Spectrum of Strong Earthquake
Motions. II,”” Bull. Earthq. Res. Inst., 41 (1963), 261-270.

2) XK. Kanar et al,, “On Microtremors. X. (Earthquake Damage to Wooden Houses),”’
ditto, 44 (1966), 645-G9G.
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The period response of the instrument is sufficiently flat in a period
range from 0.05 sec to 1 sec to the ground displacement. However, when
analysing the period distribution of recorded signal, it is passed through
a band-pass filter, so that the period response changes as shown in Fig. 8
as a whole. The magnification at the time of observation was adjusted
between 5,000 and 200,000, depending on the amplitude level at each spot.

Since most of the observations were carried out in the daytime and
the transducer was set on the road in usual cases, much attention was
paid to avoid the artificial disturbances caused by traffic, machines etc.
In all the observation spots excepting the strong motion accelerograph sites,
the microtremors were recorded for only one direction because of the fact
that there is slight difference in the period characteristics of microtremors
in direction.

In the period frequency analyser the microtremor signal reproduced
from the recorded magnetic tape is formed first to the rectangular waves.
Then the zero-crossing time intervals of all the waves are measured digital-
ly and classified into one of the 20 period ranges, having a nearly equal band
width in the logarithmic scale, between 0.05 sec and 2.45 sec. The number
of waves registered in each period group for 2 minutes is totalled.

The period distribution curves thus obtained are represented in Fig.
11 and the values of periods as well as amplitudes of microtremors are
listed in the second~the fifth columns in Table 1. The kinds of ground
obtained by Fig. 9 are written in the sixth column in Table 1 the symbols
representing those as used in the Building Code of Japan. The relation

No.of obs. spots
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Fig. 1. Number of spots versus the predominant
periods of microtremors.
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between the number of spots versus the predominant periods of micro-
tremors is shown in Fig. 1. It will be seen in Fig. 1 that the number of
the spots of the predominant periods of microtremors of 0.40 sec = 0.02 sec
is about half of the total number.

On the other hand, the number of the spots of the kind II is also
about half of the total number as seen in Fig. 2. It seems an interesting

No. of obs. spots-
1

1501—
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50—

oL 1 1 1]
I I-I I I IT
—Kind of ground

Fig. 2. Number of spots versus the Kkinds of
ground classified by microtremors.

fact that most grounds of the kind III are distributed in a special region
between the fan developed around the basin and the old river bed of the
Chikuma-gawa as seen in Fig. 10.

3. Comparison of microtremors and strong earthquake motions

The relations between the frequency distribution of the predominant
periods of the strong earthquake motions observed at Hoshina A (No. 82)
and Wakaho (No. 84)® and the period distribution curves of microtremors
at the same places are represented in Fig. 3.

Next, the microtremor signals contained in the 20 sec parts of the
records at Hoshina and Wakaho were digitized at 50 samples per sec by
a high-speed A-D converter, DATAC-1000. The output of the A-D con-
verter was taken out as a punched tape with a format appropriate for

3) K. Kanat et al.,, “‘Observation of Strong Earthquake Motions in Matsushiro Earth-
quake Swarm Area. Part 1,” Bull. Earthq. Res. Inst., 44 (1966), 1269-1296.
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Fig. 3a. Hoshina A. Frequency distribu- Fig. 3b. Wakaho. Frequency distribu-
tion of the predominant periods of earth- tion of the predominant periods of earth-
quakes (above) and the period distribution quakes (above) and the period distribu-
curve of microtremors (below). tion curve of microtremors (below).

the IBM computer. Thus, we get the Fourier spectra of microtremors at
Hoshina A and Wakaho. The results are shown in Fig. 4.

It can be said from Figs. 3 and 4 that the coincidence of the pre-
dominant periods of microtremors and strong earthquake motions at each
place is rather good?®.

4) K. Kanar, “On the Spectrum of Strong Earthquake Motions,”” Bull. Earthq. Res. Inst.,
40 (1962), 71-90.
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Fig. 4a. Hoshina A. Spectra of microtremors.
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Fig. 4b. Wakaho. Spectra of microtremors.
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4. Microtremors and earthquake damage

The relation between the ratio of totally destroyed houses plus half
of partially destroyed ones to the total number of houses and the pre-
dominant period of microtremors at a town or a village in the case of
the 1941 Nagano earthquake (M=6.4) is shown in Fig. 5.

totally+Yspartially
fofkal number

X100
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20_ // \
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V > O_”Mﬂ_t L
O 0.2 04 0.6
— Predominant period in sec

Fig. 5. Relation between the earthquake damage and the predominant
periods of microtremors.

The conclusion arrived at from Fig. 5 is the same as that of the
previous investigation®, that is to say, the main cause of the earthquake
damage to wooden houses is the synchronization of the natural period of
houses with the predominant period of carthquake motions.

Next, the quantity equivalent to the quasi damping coefficient of seismic
vibrations of ground, %, may be evaluated by using the period distribution
curve of microtremors instead of the amplitude response curve of that
ground, because there is a statistical fact that the similarity of both curves
is rather close. & is given by the formula h=(pi—pi) 4p;, where ps, p;
and po correspond to the frequency of the period distribution curve of

5) loc. cit., 2).
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microtremors at 1/V 2 times the maximum value and the maximum value,
respectively.

The relation between the earthquake damage to old Japanese-style
wooden houses and the value of the quasi vibrational damping, h, at a
town or a village in the case of the 1941 Nagano earthquake is shown in
Fig. 6.

totally+ Y. partially
total number X100
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Fig. 6. Relation between the earthquake damage
and the quasi damping coefficients of grounds
obtained by microtremors. ’

The conclusion arrived at from Fig. 6 agrees well with that of the
previous investigation®. That is to say, on ground as the acceleration-
period curve is flat, earthquake motions involve the period which coincides
with the period of a house even after the natural period becomes larger
according to the increase of amplitude; consequently, the increase of
amplitude continues till the house is destroyed.

5. Short notes on NN value problem

The relation between the velocity of quasi S-waves and the N value
of standard penetration is shown in Fig. 7. In Fig. 7 the values of ordi-

—-76) loc. cit., 2).
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Fig. 7. Relation between the wvelocity of
S-waves and the N values of standard penetration
test. Black and white circles represent the data
respectively for the Hokushin District and the
others.

nate were obtained by using the relation, V=4H/Tg, in which, H and Tq
represent the thickness from the surface to the boundary where the N
values change abruptly, and the predominant period of microtremors,
respectively, and the values of abscissa are the average of N values in
a layer from the surface to the boundary mentioned above. In a few
cases, the values were obtained by the field measurement of the velocity
of S-waves.

In conclusion, we wish to express our sincere thanks to Dr. I. Murai
for his cooperation in making the data of boring available to us. Our
thanks are also due to Dr. T. Matsuda and Dr. K. Nakamura for valuable
discussions.
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Fig. 8a. Overall period response curve of the microtremometer.

Magnification

e

2x10> /

/
gt

0.5

0.2
o.l 0.2 0.5 ! 2
—— Period in sec

Fig. 8b. Overall period response curve of the micro-
tremometer together with the period distribution analyser.
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Fig. 11la. Period distribution curves of microtremors. (Nos. 1-70)
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Fig. 11b. Period distribution curves of microtremors. (Nos. 71-136)
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Fig. 11c. Period distribution curves of microtremors. (Nos. 137-242)




Observation of Microtremors. X1 1311

[‘L\,\W JL : }N\o
m m: m w{}\bw@ &’L\b@w‘
ANE L eE e

M e | o8

P a:/;\h),_
m@ﬁﬁ ’/\ [,

I:W_ﬁ::b:nh._‘-L

Fig. 11d. Period distribution curves of microtremors. (Nos. 243-307)
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Table 1. Pericds and amplitudes of microtremors, kinds and quasi
damping coeflicients of grounds and the damage ratios
of the wooden houses in the Nagano earthquake of 1941.

Period (sec) Largest | Kind
No. Amplit. of D (%) h
Mean ‘ Largest 1 Domin. (p) Ground
1 0.55 1.80 0.55 0.031 I 3
2 0.47 1.20 0.43 0.11 II 3
3 0.40 1.45 0.40 0.029 I 0.4 0.20
4 0.41 1.00 0.45 0.11 II 13 0.16
5 0.50 1.00 0.48 0.031 I 13
6 0.61 1.80 0.55 0.024 I 1
7 0.46 1.80 0.43 0.024 I 1
9 0.66 2.25 0.45 0.026 I 7
12 0.42 1.45 0.40 0.040 I
13 0.47 1.45 0.62 0.090 11 12
14 0.35 1.00 0.45 0.13 I 6
15 0.40 1.20 0.45 0.19 II 6 0.22
18 0.25 0.82 0.25 0.18 11 1 0.20
20 0.48 1.45 0.47 0.16 I 7 0.17
21 0.44 1.00 0.47 1.1 111 12 0.19
22 0.42 1.00 0.53 0.33 IT~IIT 25 0.27
23 0.22 1.00 0.22 0.16 11 8
24 0.34 1.20 0.40 0.12 II~III 7
25 0.52 1.80 0.50 0.06 1I 1.5
26 0.44 1.00 0.45 0.47 II~IIT 1
27 0.34 1.00 0.40 0.23 II~III 2 0.29
28 0.35 0.82 0.41 0.34 II~I11 1.4
29 0.36 1.00 0.45 0.39 IT~1II 2
30 0.42 1.45 0.45 0.18 I 5
31 0.53 1.45 0.47 0.11 111 2
32 0.51 1.80 0.62 0.14 111 7
33 0.50 1.45 0.45 0.33 IIT 10
34 0.63 1.80 0.65 0.24 II1 10
35 0.41 1.20 0.42 0.20 II~I1T 3
36 0.37 1.20 0.42 0.30 II~IIT 3 0.23
37 0.53 1.45 0.60 0.23 111 7 0.26
38 0.40 1.20 0.40 0.12 II~I11 44 0.35
39 0.42 1.45 0.40 0.060 II~IIT 44 0.38
40 0.45 1.80 0.29 0.031 I . 8

i
|

(to be continued)
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(continued)
Period (sec) Largest | Kind
: Amplit. of D (%) h

Mean Largest Domin. ) Ground

0.36 1.20 0.40 0.15 TI~II1 0.5

0.41 1.20 0.41 0.22 TI~III 0.5

0.43 1.45 0.45 0.06 I~I1 0.5

0.41 1.00 0.40 0.47 TI~II1 0.5

0.43 1.00 0.47 0.23 I~I11 | 12

0.49 1.00 0.55 0.24 I 12

0.44 1.00 0.50 0.16 I~ | 25 0.27

0.49 1.00 0.50 0.22 111 17 0.25

0.47 1.00 0.50 0.48 1 17

0.36 0.82 0.40 0.96 TI~III 1 0.15

0.38 1.00 . 0.45 0.25 TI~II1 1

0.31 0.82 | 0.35 0.18 I 5 0.29

0.31 100 0.30 0.11 I 1.4

0.38 120 © 0.47 0.11 | TI~II | 1.7 0.17

0.31 0.82 | 0.37 0.12 I 1.4

0.31 0.82 , 0.3 0.14 I 4 0.25

0.40 1.80 | 0.45 0.034 I 0

0.29 0.82 | 0.37 0.050 I 9

0.43 1.80 | 0.37 0.057 | I~II 1.5

0.69 1.80 | 0.50 0.033 1 0.7

0.41 .00 0.43 0.26 II~III 1

0.27 0.67 | 0.30 0.22 I 25

0.25 0.67 | 0.30 0.19 I 25

0.40 1.00 | 0.45 0.25 II~IIT

0.24 0.67 0.24 0.42 I

0.37 0.82 | 0.40 0.51 II~111

0.32 0.67 | 0.37 0.32 I

0.25 0.67 i 0.25 0.25 I

0.29 0.82 | 0.32 0.24 i}

0.45 1.45 0.45 0.027 I

0.31 0.67 t 0.37 0.13 I

0.38 0.82 | 0.40 0.12 I

0.46 1.45 ¢ 0.45 0.016 I

0.47 2.25 ' 0.42 | 0.0075 1

0.29 1.20 0.27 = 0.039 11

0.30 1.20 0.24 0.069 | II~III

0.28 1.00 0.25 0.13 I

0.23 1.00 0.13 0.027 | I~II

(to be continued)
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(continued)
Period (sec) I Largest Kind
No. . Amplit of D (%) h
Mean l Largest l Domin. | () Ground
72 0.25 0.82 0.24 0.11 II
73 0.28 1.00 0.30 0.036 II
74 0.21 1.20 0.10 0.022 I~II
75 0.13 0.67 0.09 0.012 I
76 0.33 1.00 0.43 0.018 I~II
77 0.23 0.82 0.25 0.018 I~I1
78 0.39 1.20 0.50 0.022 I~11
79 0.40 1.20 0.50 0.026 I~II
80 0.32 1.00 0.43 0.076 II
81 0.28 0.67 0.30 0.16 II
82(N—S) 0.19 0.82 0.24 0. 0068 I
r (E—W) 0.22 0.82 0.26 0.015 I
84(N—S) 0.29 0.82 0.32 0.14 II
n (E—W) 0.33 1.00 0.37 0.15 II
86 0.24 0.67 0.20 0.17 11
87 0.30 1.45 0.20 0.071 I~II
88 0.37 1.80 0.37 0.043 I~I1I
89 0.38 1.45 0.45 0.081 I~II
90 0.28 1.00 0.30 0.12 11
91 0.30 1.00 0.37 0.21 II
92 0.28 0.67 0.35 0.88 IT~I1I
93 0.29 1.00 0.40 0.061 11
94 0.21 1.20 0.37 0.025 I~I1I
95 0.26 0.82 0.24 0.16 II
96 0.23 0.82 0.22 0.23 11
97 0.34 1.00 0.35 0.10 II
98 0.29 0.82 0.30 0.19 11
99 0.37 0.82 0.40 : 0.38 II~III
100 0.36 0.82 0.40 1.0 IT~T11
101 0.30 0.67 0.40 0.61 II~III
102 0.41 1.00 0.45 0.31 II~III
103 0.34 1.00 0.38 0.064 I~II
104 0.22 0.55 0.26 0.19 11
105 0.29 0.82 0.35 0.12 1I
106 0.25 0.82 0.37 0.091 11
107 0.22 0.67 0.24 0.14 11
108 0.25 0.82 0.24 0.12 11
109 0.23 0.67 0.37 0.15 II

(to be continued)
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(continued)
Period (sec) Largest | Kind
No. Amplit. of D (%) h
Mean } Largest \ Domin. () Ground
110 0.24 0.67 0.23 0.22 II
111 0.20 0.55 0.23 0.16 I~II
112 0.19 0.55 0.20 0.20 I~II
113 0.30 1.00 0.40 0.061 II
114 0.21 0.67 0.30 0.11 I~I1I
115 0.22 0.67 0.25 0.069 I~II
116 0.26 0.82 0.30 0.038 I~II
118 0.29 1.00 0.33 0.046 I
119 0.25 1.00 0.30 0.049 II
120 0.28 0.67 0.28 0.26 1I
121 0.31 0.82 0.45 0.050 11
122 0.31 1.00 0.30 0.045 I
123 0.37 1.00 0.38 0.37 II~III
124 0.31 0.82 0.30 0.33 I
125 0.35 0.82 0.42 0.14 II
126 0.35 0.82 0.40 0.25 II
127 0.36 0.67 0.37 0.35 II~III
128 0.37 0.67 0.40 0.35 II~II1
129 0.32 0.67 0.37 0.41 II~II1
130 0.57 1.80 0.50 0. 0053 I
131 0.41 1.20 0.350 0.068 II
132 0.35 0.82 0.60 0.15 II
133 0.46 1.00 0.50 0.46 111
134 0.36 0.82 0.42 0.23 II~III
135 0.30 1.45 0.68 0.038 I
136 0.40 1.20 0.50 0.026 I
137(N—S) 0.46 1.80 0.37 0.0034 I
v (E—W) | 0.32 1.80 0.25 0.0033 I
139 0.92 2.25 0.49 0.0050 I
140 0.27 0.67 0.27 0.34 1I
141 0.29 0.67 0.37 0.35 II
142 0.26 0.55 0.28 0.54 II
143 0.23 0.67 0.24 0.32 II
144 0.31 0.82 0.40 0.11 11
145 0.42 1.00 0.43 0.098 II~III
146 0.37 0.82 0.45 0.17 II
149 0.39 0.67 0.41 0.32 II~III
150 0.22 0.67 0.24 0.14 I

(to be continued)
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(continued)

3 Period (sec) Largest | Kind
No. ‘ Amplit. of D (%) h

! Mean J Largest { Domin. (p) Ground
151 0.23 1.00 0.23 0.11 II
152 0.13 0.55 0.09 0.47 I~IT
153 0.15 0.55 0.13 0.62 I~II
154 0.19 0.67 0.13 0.31 II
155 0.25 0.82 0.37 0.056 I
156 0.23 0.82 0.25 0.042 | I~TI
157 0.22 0.67 0.24 0.25 I
158 0.28 0.82 0.40 0.090 11
159 0.41 1.20 0.41 0.067 I
160 0.31 0.82 0.40 0.15 1I
201 0.27 0.67 0.30 0.90 II~1IT
202 0.25 0.67 0.25 1.3 II~11T
203 0.36 0.67 0.37 0.86 1
204 0.33 0.67 0.39 1.6 I
205 0.39 1.00 0.44 0.56 I
206 0.36 0.82 0.41 0.27 II~T1T
208 0.42 1.00 0.41 0.25 II~1III
209 0.40 1.00 0.37 0.27 II~1II
210 0.40 1.00 0.39 0.24 II~11
211 0.28 1.00 0.35 0.19 I1~1II
212 0.28 1.00 0.24 0.34 TI~1IT
213 0.3 0.82 0.30 0.27 II~111
216 0.46 1.00 0.42 0.47 I
217 0.43 1.00 0.45 0.68 III
218 0.33 0.82 0.45 0.71 I
219 0.38 1.00 0.41 0.88 III
220 0.39 1.00 0.44 0.20 o
221 0.26 0.82 0.30 0.13 I
222 0.26 0.67 0.30 0.11 It
223 0.34 0.82 0.37 0.21 II
224 0.35 0.82 0.-40 0.30 II~I11
225 L0.32 0.82 0.45 0.13 . 1II
226 | 0.32 1.00 0.0 0.080 I
227 ©0.30 1.20 0.0 0.03 I~II
228 o 1.00 0.37 0.21 | II
229 ‘ 0.31 1.20 0.40 0.090 ! I~II
230 0.40 1.80 0.40 0.21  I~II
231 '; 0.2S 1.20 0.30 0.22 11

(to be continuedj




Obseruation of Microtremors. XI 1319
(continued)
Period (sec) . Largest Kind
No. . Amplit. of D (%) h

Mean | Largest | Domin. ‘ (p) Ground
232 0.45 1.45 0.40 “ 0.11 II
233 0.32 1.00 0.30 0.38 II~III
234 0.42 0.82 0.45 0.29 II~II1
235 0.39 1.00 0.40 0.23 II~II1
236 0.38 0.82 0.45 0.17 II
237 0.44 1.00 0.39 0.20 IT
238 0.38 1.20 0.40 0.031 I
239 0.43 1.45 0.40 0.025 I
240 0.36 0.82 0.40 0.11 II~I11
241 0.36 0.82 0.41 0.17 II~1II
242 0.35 0.82 0.40 0.29 II~11I
243 0.47 1.00 0.45 0.51 III
244 0.44 1.00 0.50 0.89 111
245 0.34 0.82 0.40 0.81 111
246 0.27 1.00 0.40 0.57 IIT
247 0.30 0.82 0.37 0.44 II~III
248 0.38 1.00 0.40 0.14 II~II1
249 0.39 1.00 0.45 0.60 111
250 0.32 1.20 0.40 0.029 I
251 0.26 0.82 0.37 0.049 I~II
252 0.30 0.82 0.37 0.11 1I
253 0.24 0. 67 0.22 0.19 II
254 0.39 1.00 0.45 0.029 1I
255 0.29 1.00 0.37 0.44 IT~III
256 0.32 1.20 0.40 0.012 II
257 0.35 1.00 0.48 0.014 I
258 0.35 1.20 0.48 0.018 I~II
259 0.21 0.82 0.37 0.018 I~II
260 0.19 0.67 0.30 0.014 I~II
261 0.23 0.67 0.37 0.020 I~II
262 0.30 1.00 0.42 0.059 I1
263 0.26 0.67 0.40 0.059 I~II
264 0.23 0.67 0.40 0.019 I~II
265 0.23 0.67 0.45 : 0.040 | I~II
266 0.25 1.00 0.45 0.022 11
267 0.37 1.20 0.43 0.016 11
268 0.35 1.20 0.43 0.026 1I
269 0.31 1.20 0.42 0.024 II

(to be continued)
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(continued)
Period (sec) Largest Kind
No. - ~~—— Amplit, of D (%) h
. Mean | Largest | Domin. (#) Ground
270 L 0.31 1.00 0.40 0.042 i
271 0.26 1.00 0.37 0.24 II~IIT
272 0.32 0.82 0.40 0.079 I
273 0.27 0.82 0.37 0.042 I
274 0.19 0.67 0.22 0.017 | I~TI
275 0.26 1.20 0.41 0.035 | I~II
276 0.25 0.82 0.24 0.031 I
277 0.18 0.67 0.12 0.12 I~1I
278 0.28 1.00 0.40 0.017 hi§
279 0.23 1.00 0.22 0.021 11
280 0.18 0.67 0.35 0.010 | I~II
281 0.21 0.82 0.35 0.042 | I~II
282 0.23 0.82 0.22 0.032 | I~II
283 0.40 1.00 0.40 0.025 T
284 0.43 1.00 0.40 0.089 I
285 0.37 1.00 0.41 0.041 11
286 i0.33 1.00 0.41 0.037 11
287 i 0.28 0.82 0.43 0.050 I
288 L 0.29 0.82 0.35 0.054 11
289 0.29 1.00 0.42 0.041 II
290 0.38 1.00 0.40 0.027 I
291 0.40 0.82 0.41 0.19 I
292 ©0.34 1.20 0.40 0.020 | I~II
293 | 0.30 1.80 0.37 0.007 I
294 0.22 1.00 0.37 0.016 I
295 0.21 1.00 0.33 0.011 I
296 0.34 1.20 0.3 0.067 I
297 0.30 1.00 0.40 0.027 | I~II
298 0.31 1.20 0.40 0.082 11
299 0.26 1.00 0.3 0.065 I
300 0.33 1.20 0.41 0.025 | I~II
301 0.45 1.80 0.40 0.039 I
302 0.34 1.20 0.40 0.019 1I
303 0.32 0.82 0.37 0.058 | I~II
304 0.27 f 1.00 0.24 0.024 | I~II
305 0.35 ' 1.20 0.57 0.028 | I~TI
306 0.21 1.45 0.11 0.045 1
307 0.31 1.80 0.24 0.016 I

(to be continued)
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(continued)
Period (sec) Largest Kind
No. Amplit. of D (%) h
Mean | Largest | Domin. (p) Ground

308 0.37 1.46 0.40 0.002 I
309 0.27 1.00 0.37 0.028 I~II-
310 0.37 1.20 0.35 0.24 I~II
311 0.42 1.00 0.45 0.25 II~III
312 0.37 0.82 0.45 0.28 IT~III
313 0.32 1.00 0.40 0.015 I~II
314 0.36 1.00 0.47 0.019 I~II
315 0.30 1.45 0.45 0.026 I
316 0.41 1.80 0.25 0.018 I
317 0.17 1.20 0.37 0.090 I~I11
401 0.29 0.82 0.37 0.14 11
402 0.31 0.82 0.37 0.13 II
403 0.37 1.00 0.37 0.068 II
404 0.29 0.82 0.38 0.15 II
405 0.24 0.67 0.25 0.15 II
406 0.22 0.67 0.20 0.22 II
407 0.33 0.82 0.39 0.14 II
408 0.28 0.55 0.35 0.18 II
409 0.24 0.67 0.25 0.33 1I
410 0.26 0.82 0.37 0.18 II
411 0.33 0.82 0.39 0.057 II
412 0.32 1.00 0.37 0.061 II
413 0.29 0.82 0.40 0.072 II
414 0.30 0.82 0.38 0.054 II
415 0.22 0.67 0.16 0.15 II
416 0.26 0.82 0.34 0.070 II
417 0.27 0.82 0.37 0.043 I~II
418 0.29 0.82 0.37 0.034 I~II
419 0.27 0.82 0.30 0.045 I~I1
420 0.28 0.82 0.30 0.053 I~II
421 0.36 1.00 0.41 0.077 IT
422 0.23 0.67 0.18 0. 066 I~II
423 0.25 0.82 0.28 0.11 II
424 0.23 0.67 0.36 0.033 I~II
425 0.29 0.82 0.38 0.038 I~II
426 0.28 0.82 0.37 0.031 I~II
427(E—W) 0.25 0.67 0.38 0.064 1I

n (N—S) 0.24 0.82 0.25 0.11 II

(to be continued)
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(continued)
Period (sec) i Largest | Kind
No. | Amplit. of D (%) h
Mean | Largest ‘ Domin. ( (¢) Ground
429 0.24 0.82 0.30 0.057 11
430 0.27 0.82 0.39 0.022 I~II
431 0.24 0.67 0.30 0. 066 II
432 0.25 0.67 0.37 0.045 1I
433 0.31 0.82 0.42 0.053 IT
434 0.25 0.67 0.30 0.12 II
435 0.26 0.67 0.37 0.10 II
436 0.21 0.55 0.36 0.077 I~I1
437 0.28 0.82 0.37 0.069 II
438 0.25 0.67 0.36 0.080 II
439 0.23 0.67 0.26 0.14 II
440 0.24 0.67 0.35 0.11 II
441 0.29 0.82 0.37 0. 096 II
442 0.28 1.20 0.39 0.057 1T
443 0.27 0.67 0.30 0.10 11
444 0.31 0.82 0.39 0.11 II
445 0.30 0.82 0.40 0.038 II
446 0.26 0.67 0.37 0.085 11
447 0.26 0.67 0.39 0.062 II
448 0.26 0.67 0.33 0.083 II
449 0.28 0.82 0.40 0.10 II
450 0.30 0.82 0.40 0.075 II
451 0.25 0.82 0.40 0.079 II
452 0.27 1.00 0.30 0.072 II
453 0.23 0.82 0.26 0.075 II
454 0.28 0.82 0.40 0.051 II
455 0.40 1.00 0.40 0.23 II~II1
456 0.34 1.00 0.40 0.20 IT~II1
457 0.32 0.82 0.40 0.15 II
458 0.39 1.00 0.41 0.13 II
459 0.39 1.00 0.43 0.10 II
460 0.40 1.00 0.40 0,092 1I
461 0.35 1.00 0.40 | 0.15 I
462 0.29 0.67 0.37 0.21 II
463 0.32 1.00 0.3 i 0.34 II~I11
464 0.34 0.82 0.3 011 11
465 0.39 1.00 0.39 0.15 II~III
466 0.32 1.00 0.0 0.20 II~II1

(to be continued)
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(continued)
Period (sec) Largest | Kind
No. Amplit. of D (%) h

Mean | Largest Domin. (#) Ground
467 0.31 0.82 0.39 0.20 I
468 0.32 0.82 0.38 0.13 I
469 0.35 1.00 0.39 0.11 11
470 0.34 0.82 0.41 0.13 I
471 0.36 0.82 0.40 0.20 II~1II
472 0.29 1.00 0.33 0.073 11
473 0.27 0.82 0.39 0.079 I
474 0.29 0.82 0.34 0.11 1I
475 0.34 0.67 0.39 0.12 I
476 0.36 1.00 0.40 0.17 II~III
477 0.44 1.00 0.47 0.94 I
482 0.35 0.82 0.44 0.27 II~III
483 0.38 0.82 0.39 0.86 111
501 0.42 1.00 0.40 0.28 II~III
502 0.48 1.20 0.43 0.058 | II~IIL
503 0.38 0.82 0. 40 0.064 I
504 0.32 0.82 0.30 0.059 1I
505 0.34 1.20 0.40 0.038 1I
506 0.29 1.00 0.41 0.041 I
507 0.31 1.00 0.37 0.024 1I
508 0.36 1.00 0.37 0.17 I
509 0.32 1.00 0.39 0.046 I
510 0.25 0.67  0.37 0.050 I
511 0.37 1.00 | 0.41 0.26 TI~TII
512 0.36 .00 | 0.40 0.13 | II~III
513 0.42 1.00 | 0.40 0.19 II~III
514 0.35 0.82 | 0.37 0.18 1I
515 0.40 1.00 0.50 0.18 TI~III
516 0.35 1.00 0.40 0.19 II~III

Explanation of symbols: D (%) = (totally + !/» partially destroyed houses) / total

number of houses,

h = quasi damping coeflicient of ground.
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Table 2. Detailed descriptions of observation spots of microtremors.

No. Observation spots
1 RO, digk, #BAO, EE/KOOMOMS
2 o, IMFMEDLM
3 v, PE5E 148, RRANEZ B, MEOaY S Y —FE
4 no, VSR, DOV I Y — b E
5 e or, MORTHh, BREIOIY Y — bk
6 v T, TR RERN, MEHROIY ) — bR
7 v, HH 1850, MiDTh, EREOMEOLR
9 » , HF 655, WEEOINE
12 v, WG, BEOLEHOaY 7Y~ et
13 n o, $Hh 354, FEEOHOEM
14 v, R 317, HEREORIOEM
15 v, TaHl, FEEMHANEHERENRO DY 2 ) — | feie &
16 v, JEIEERES, WoTh, 487 5— b0
17 | ZURd, #hl, 24%0OA0, ov sy — PR
18 v, Fhli 326, A4EOFE 100m, NHRADOKA
20 | RIFH, 4f, ARMEZEZORROWMET Y 7Y — | feie &
21 no, JRHT 124, JAZO-RRY
22 v i, REEBOADIYZ Y — b iofe i
23 | LUFH, AF, GREEAZEN, BRoADLGE
24 | REF, =3, XM, BREOav I ) — b fefs
25 no, BB, SN AHIEN OIH
26 no, abdEh, bSO BEoXFED, W4
27 v, ALTEREES, AHRiEE Ik 100m, [MEROKE L. A
28 v, fatE 313, AREZEMEO YT Y — otk
29 n o, i, A2BAODORSE
30 no, JE3E 618, JLEAhRT, READORA®E
31 vy W RETEav 7Y — b il
32 v, 2fL dEDR TR, MHEIIONE
33 no, TEIR, BRENRIZY 7 )=l
34 v, FEIR 700, thiREOENT Y I Y — b fefe i
35 v, LEIR, DASEQOAOIY I ) — ik
36 no, LESIRVEER, WEEATOLLH
37 v, 2, HUREBNBAOOD Y7 Y-t A
38 APPNT, Wi 2257, FEER, FrEvEnioNifs
39 no, WD, o, EXgosTLS
40 no, B 2193, JERRBENEOIY I Y — b ke
41 no, WELER, EREENOa v 7Y — b ot E

(to be continued)
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(continued)
Observation spots
42 smplr, HEMT 1338, MEFEEAHIOTY 7Y —MIK
43 no, TENT, BBETRFOaVIY—1TIK
44 v, KI5 TH, BUIOR 300m, FFETERIZ2EH
45 | B, S 1777, AT O] O SR
46 n o, FRIB 47, WBEHO 2y 7 Y — K
47 v, PR 965, KIRFEOAOMOaY 7Y — R
48 v, FlE 864, [KRFEOAFOIYI Y —LIK
49 v, KET 208, PIREERIOFEMEIT A R {E, G
50 wo, Kl 1183-2, ASBEOav 7 Y~ W
51 n o, NG 281, MiINEERRE ORE
52 v, MR, iR aERn, SEOIY 7 )~ 4A
53 v, JERE, dLBBARE, FEOHEN O
54 v, TAREBIR, B, SRR
55 v, THEBVEE 2202, SREENERT-FEKA
56 | IR, HPE, AhEEERNE, SRUFEYNC 50m
57 v, R, MRENOIA, FUREMEIC T0m
58 v, N, oz E O=REE, SMEYTc 100 m
59 v, ATZE WRFEOZIZOZRERA, SNk
60 v, B 381, BRGNS
61 o, INER, FURICIAD SREAF, SRR
62 v, AUNEE, HEOHD, FOMOME, ENOKMG
63 0, NG, AREHOSEREE
64 o, NEPER 946, thRERO R
65 v, NS 826, PRRERTOLEE
66 v, BHE, REUREODH BT, SN
67 | /NFEHIFT, KB, BRRLEEN, SHOMA
68 no, o, WEEOURE, K REIOFE 100 m
69 v, IB(E 421, Mg BEREOav S ) - KA
70 no, dER 611, (RS AIEOXZ MWy 2 Y — MR
71 o, bk, KRKIOPE 50m, REHS
72 v, hER, MERORREEDY 7Y — IR
73 n, R, AREOR 50m, +FHOLEOAEE
74 » o, %k 2180, BROLEOTY I ) —EK
75 n, JNTEHE 500, EUKIEHE 2IKTHIN, Ry TEOav s Y — K
76 | iR, A, BARSAEOVE, lioi4s, SR
77 no, BE, Wmorigd, Rk, aiuik
78 no, KE: AsE L KREGEL OFFE A
79 no, FEk, HORTHREANOEDH, S
80 no, o, ERA, WEBDEAEAD

(to be continued)




1326 K. Kanar, T. Tanaka, T. Morisiita and K. Osapa

(continued)
No. Observation spots
81 | ZHIRW, B, #HEREUBOMOE, oy sy~ &
82 | FERHET, RN RRVNEERAE DY 7 U — MR GREEEREEE)
84 v, BTESON, WMREEREEE Y 7Y — M E GREsEREHm)
86 v, HIPY 8342, MWEXMAD Y 7Y — |tk
87 n o, HTH, ¥EoPE, BROAFND
88 v, KEG, SREFEBOEERa Y 7Y — P E
89 vy Rl oGz E, BRKKRE O 1 ok
90 v, PO, ot oy s ) — U, =B LD 20m
91 FITT, 1B 224, FEEOv 7 Y — M E, KOBKIOR 100m
92 v, JURHE, D8ROy 7Y —FE, 50m ki Sk
93 no, B 336, (WEEAOaVI Y — IR
94 o, HHR, DNABAODOIY 7Y — | fojes
95 | R, KEE, SEMTMOREmESOay 7Y — K
96 v, AL, IPEORIEZEN ST 100m, MFEOIV I Y — b frtek
97 » o, REM, BRaaio=y 7y — b i
98 n o, THE, RROYFav 7V —tictex
99 » ., THEGH, ¥Eoduzs, Foziorhs
100 0o, BHE, HEohiad, RRRYTITOay 2 ) — R
101 v, B, BEG—AXMEOR] 10m, NMEAEHEETY 2 ) — } IR
102 v, FUREER 543, MHEEZMa v 7 ) — b fetek
103 v, bEnHE, xR L, $TImBofeET
104 no, BRE, E#E»S 100m, {EHiH, HRERE
105 v, THIL EEDIZE OFER AN 100 m, R
106 v, TH, FREENOIY Y — FEE
107 v, A, ARMHEEAMOIY Y — | fetek, R
108 v, FARE, AREAChEE, K RHUHD 100m, R
109 v, JIESRE, Bchl, +FRAN 50m, BEDOaY I Y — i
110 no, THIR, HERH
111 » o, BEIBE, HEEBOE 100m, RROov 7 ) — K
112 no, EFTEEIRET 257, FHREHIO2Y ) — FH
113 » o, AT, KR 50m, KETOXRDIV I Y~
114 no, HIE, BEERS, ERRTE 100m, ERERERE ik
115 no, FIEAthREy, REFREOEEE, AREXRN
116 v, TAAHRE, BALMTaYy 7Y —1IK
118 v, THUEART, EEFiefs (BESidrirew) WT
119 no, FFEFHIDPERTH, i NWEoavy 7y —t Ik
120 no, ZFAMERT 1335, fRAIMIEEEID 2 7 Y — b i
121 v, JBRT, EiEEAE LY -
122 v, FiEGh, PEEER O avy Y~

(to be continued)
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(continued)
No. Observation spots
123 | B fEK, FDESN, REOZMar 7 ) —FK
124 n o, ZIRFEHEOK, FHEEREATNAE
125 v, TR, i), REOKMav sy~
126 a , EHAN, LEEFMRIOaY 2 ) — PG
127 no, thik, KRR, SXEBA, BLUENOa Y 7Y — i
128 n o, RH, #EDRE RROLMEav 7Y —1 ik
129 v, ZiREIET, BIFA D SFEREREOY Y — LA
130 | fMRNT, [EFHEEIIERETA, AOLD 20m
131 v, PEERLOET, PHGEAFOIY 7 )~ e
132 v, BT 1466, fNEMTALEN]O SRR
133 o, BREZEOAOaY I Y — bl
134 v, FALET 1109, FREOFERAOOHE
135 no, WEARHEE 2084, FMEROE, BRNINEav 7 ) —FIK
136 v, HEHAET 1681, VENEOXRMav s Y~ IR
137 v, gREE 2486, VURHS O REGMHL R
139 v, guly, ARAETEHA, #£XD 10m R
140 B, FREHY, MEREIETEN, oy Y — b ekes
141 0o, BUERENT, AET7A-FPADOAYZ Y=ol
142 no, ZhgEly, ERESEARALD, av 7 ) — 2
143 v, MR, MEEESEAN, 3v 7 Y —1IK
144 »o, BFK 1050, TECEIHLRY, ERAGT
145 » , FH 85, KRAHOW, FAREAOOHA
146 v, EHHAKE, BREEMALSEL, R
147 v, B, RNEIFMEENOREA
148 v, BT 373, BFMHLAD, BERFOOKA
149 v, Zilginr, REDEERE, XMar sy —b ik
150 v, THEAER, PriUTRATHALED, Bgh
151 v, 0T, BERHERFOSHENIY Y )~ IR
152 no, BTN, SEE/NER, AOIY 7 U —|icicE
153 v, KIENT, RIFERRT, AEEMAODY 7 Y — ok
154 no, FEEE, AEEROXBERIIY 7 Y — ol
155 no, AERT, HSERAERFE, SHE0HA
156 no, FERNET, BAAREZRBITREIABRT
157 no, HEREMT, FRIEERREIE, RN EEENES
158 v, BEWRE, MBBERSBOHEINTY 7 Y~} Kk
159 v, PAETF, MBUNEROEMR, FikFiccd
160 no, FEBENY, B ERMFREZMo Y 2 ) — ks
201 no, Tl 4-6, AEEOXRMBav s ) — btk
202 v, AR, BRI ORA

(to be continued)
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(continued)
No. Observation spots
203 | EEFT, WA 271, HEEZMEov I ) —t ks
204 n ., BURIME, FiEmEdEIRORE
205 v, HHEICKHE 617, HhELRoRE
206 n o, MiRM, KIFH 7 A—t BHL, AQjix
207 n o, JLENL 1504, AHELROBE
208 v, LB, WASEETHOUN Y 2 U — b ik
209 "o, "o, " PaH " "
210 no, B, HEKBOAODYZ ) —tifes
211 v, RBm, BINEO, #EONm
212 | ZEiRT, VRN, mEaNiEEEE, BIEE
213 0, HEZE, TJImOEKE, #Him
214 no, w558, ZOREEHT, SENE
215 o, w434, ZRIERT, ARERER
216 | R, bk, B HEMESCHADKRRLS
217 v, PEREERS, REVEIHORED
218 2N v, BRERROXLED
219 no, v, FIRORED
220 no, B, FREEN O
221 n, WUREER, PEEEORED
222 "o, v, JBAZBID v I Y — et
223 MM, FERIET 340, MmO v I Y — etk
224 v, B, BRoary s ) —ticis
225 » , NEWT 148, MEAEHONA
226 n , TLEEWT 1267, Wi
227 no, EFEED, REEAEFOIY I Y~ felek
228 noo, Rk, BEBERRROENTY 7 ) — | foic&
229 no, R, RELEOzv 7 ) — A
230 n o, BoOW, %
231 no, BJBR,
232 no, B, e
233 v, FFHE, B-EEmaY 7Y —FIEK
234 no, FERWET 735, PHIRET)O MR
235 no, HIERR, ARETAUERMNET
236 no, IS 4228, VEIRE, TV Y —biofo
237 no, Af, ROV I Y — il
238 oo, I, IV Y= FRHAIKEIND
239 no, WiE, BEHSAOaYZ Y —Filciks
240 no, AR, SR 1208, TTHTSEDN] O &MNES
241 no, FHAY, KEESE, PIROET

(to be continued)
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(continued)
No. Observation spots
242 | FMUET, GREMY, SMOALIY I Y—Fioted
243 v, MY 957, REOAO2Y 7 ) —ticics
244 v, BMUNER, Moy 7 ) —
245 v, SR, BRMGNIR
246 no, NESH, IR OIS EhNE
247 v, KE, ANELEOIY 7 )~ otk
248 | FSFEmT, JIM 2817, ZHWEENIO2Y I ) — | fete
249 vy JIH, BROAOZIY I ) — it
250 v RRL, BRI O SR
251 no, INH, BN ORI
252 no, HF, WEROaY 7Y — FIFKEAND

253 no, R REOEE, WA
254 | JHIRT, EASEMT, SRNER

255 v, WA, PAT BN

256 n o, EAT, EHRENEDOIY I Y~ fees
257 v, FAT, ARENTOISINRR

258 v, TR, WERN, WHHBRE/NBOIV I )~ fotes
259 o, BREARTY, REOAOaY I ) —biciks
260 v, AEE, BESFENOaY I Y~

261 v, BEEE, A2 ) —Filcfei

262 v, AREEE, AO2v 7 Y—|icfek

263 no, TSR, GROOv I Y —bikE
264 no, IEITS M, WHREREVRNEOaY I Y — itk
265 v, BARIREEIT, KDINTOERLNE

266 no, FEFRNT, HhHLUEE

267 o, B, RROav I ) —1tieleE

268 v, N, SEREZ RA—1PDav Iy — et
269 | /NFSHERT, fEIE, RErO v 7 ) — 1t ER

270 no, i, B LSRR

271 EUpT, AN N ORIk

272 | ILOpNy, RE, Bmioy 7Y — banEg

273 n , hE, HEOIY 7Y —}IK

274 hirty, HEFHEDIE, HEOXMaYy 7 )~ IR
275 n o, TRy 1788, |LIERENTERRENE

276 v, tREPTTERET, KBS A vEED DK

277 v, thEF 540, ZLHMTOELNES

278 v, HIWAREAD, a7 Y — &N

279 v, HWESE, PIRIOIA

280 v, TETIHE, Ei

(to be continued)
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(continued)

i’ Observation spots
281 R, AR, RELEEOa>y 70— etex
282 v, HAI, BERTh oL
283 v, BULES, ASMAOIY 7Y — itk
284 v, L Hordh, Ko~
285 no 3R, HKhEr, ASWAOIY 2 Y~ otk
286 n 2R, v, HEBESRENBO Y 2 Y — ek
287 v B WRENERA DO
288 o, TR ANeROay s Y — G
289 v, R, RSSO RRAN T Y 2 ) — | el
290 no JTRL B, EEoay 2 ) — bR
291 vy B, ARENIOREDO Y 7Y — et
292 no, MR ROV T Y — b feied
293 v, =K, HBEREVINERTO MU
294 " ,EL,QEﬁmADjxﬁ)—rtt%
295 v b RIAREOAOSY 7Y — i
296 " 1$JE,m%@jy7j*fﬁt%
297 v, TR, ARSAOIY 7 ) —t ik
298 o JELL, ARIADOOY ) — b ek
299 no, WZ, AREY, ARSERIOBRG
300 v, BEH, EFIEMEFINT Y 7 Y — bR
301 v R BEio v 2 ) — VIR
302 v, ENR, EBpHIEERN Dy 2 ) — FIR
303 v, A RATIORA
304 v, L TETRNALES O fIEE
305 v TRR, RAREM SR
306 no, YRR, BREAQODY I ) — otk
307 v, TIEGEN, REERS, RESROTY I Y — b efok
308 v, RHR BROIVI Y —biciex
309 wo, KIE MMEREHOaY 7Y — ek
310 v N, RYTINBODIV I Y — btk
311 v, T BSEREROT Y ) — b AR
312 no, B EHEROWRELHOD Y 7Y — bt
313 no, 3RTE, EHRLEL OFEBRIOVINY I Y — Pt X
314 v, R, WBRENBOaY YY) — b ik
315 | n o, /NAh, RFELROMG
316 | 0, P&, ZHEA, E%@Anj/ﬁ)—rt ¥
317 v, VIBUGRH, AREOAOZY 7Y — e S
401 e T, KR, FEEANO S
@fEmﬂ,mTAR%kntt

402 |

(to be continued)
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(continued)
No. Observation spots
403 | g/ 3R, TEHRIEN, ARETHISENES
404 no, BUEFR, EHEADOKAL
405 no, WES, WALHUEISNEE, ADRGEE
406 no, BRI, NMEEOR], WEEO AT
407 no, WHESEINGRNL, ARERE R O il
408 v, [ 278 @ 24, AIHER TR A O AR
409 v, & hBEELEoav s ) —rTay s
410 | LR, THAREBE 48 @ 1, KBFEH, HHN
411 no, HAREHO 524, MEFEL, WRKE
412 v, TIRER O 183, BHERL, HAN
413 no, AHEET, WAREHTFOIY I Y — bt
414 | Jidughy, S, KEERETNOaY 7 Y — Pl
415 no, AEEE, SR O BRINEL
416 no, thE, ZRTOXMEEA
417 no, AYR, NREOZM &
418 v, SBERNE, EkEht B
419 | R/ NRE, INRAFEREREIO Y 7 ) — ik
420 v, BYOE, REEIHEARMEE
421 | Jidhgny, BUR, BRIREEES, itz 50m
422 no o, ARETEET, EREE(FAH) O R R b
423 v, ZYR, ARHEEOHEBELSGOBA
424 0o, SHEYRER, ARSEOTY 7Y — IR
495 v, AHNT, HERNE
426 no, AHEEHRR, EREHREEEG
427 no, NIRBNERORMES(ZER)Da vy 7 ) —t fefe
429 v, TEJRE, KBV (S5 20m)
430 no, JEEEE, ARy 7Y — IR
431 v, FAR, AMEAOOIY T Y — il
432 | LA, dokstrh#l, HARTBAOZY 7Y —Filofek
433 no, TOKSWAZIE, EILEHOo 2y 7Y — b
434 no, FOREBFES 200 H, FEENONNE
435 no, KIR, GRS TIUNE
436 v, b, READOKSA
437 no, HRE, WU CERTE)
438 v, BT, MR (HFEEE KD 400 m) GEEGEEK
439 v, RIF 1005 FHh, NMGEOADRA
440 v, TURFER 1029, /RELEOHH
441 no, HEBEYE, A THORR
442 v, BRI, hEEDESLRA

(to be continued)
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(continued)

Observation spots

443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
482
483
501
502

TAEN, HERIIG, (RGN, Wi

, BEILOH, /NMhEiiaiskm

» HEE, ZRB, IO RS uRRE

» AH, FLERFTHE O 28

» TPHI, A (BameiR)

» WA, WHRITEE T ORI R th o
, T8, I 10m O/NER

, M, BHEBH, W (AR

» Tk, LFT oM

» NERBEROZM Y 7Y —} fof
» W, MR (SN 100 m)

3, EERMKR, 2todh, GHOT
LA, B ERROEAOOIY 7 ) — b frfe

, EHETRETAN, 82 SRITIRMFTA LM

, BESHOTMay 2 ) — oo

» ARy 6390, NEFRES vy ZIFTF

» VERGET, EEEREISRA O fe &

. T 1305, ENBATO S

, FEBITH5 R, EMREAO N X

, RN, TREOWFavy 2 ) — ot

, At - REREEPR O BBFI R B

» EATWIZAWN, hEERAOMORA

, FRICET, EH el ZIERE ORI

» FEILIAT 3691 $F 4 41, MEAGHE D2l

, A, REEEOHMEALD Y 7Y — | et
, BIRHET, B—hRROAO s

, JRWAT, BUNEERY T Y — ot

, BOKNY, EHEBBEAOYZ Y —Fick

, WA, B ENCFESHROLM et &

» W4 e, ERSAOIY IV —1icicd (TEER)
, BB KK FHITH, T
BRSSO S, FIHADRERT

, FIEFET, EREREROIEMALOZY 7 U — itk
, BT, BEEREOANIY 7Y — b fofe

WAMRET, (hET, &RE(RE)OAOIY 7 Y — i

”

"

M, FKFNET 672, JHBHARIL:

”

» BMRRTIZ R, BMECRIOaY 7 Y — M efeE

, BT 5, WILEOHTEE

Woav sy =itk
, &3 113, RFATOXELS

(to be continued)
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(continued)
No. Observation spots
503 LEW, iR 1383, MEBEIHENOBET/MNIND
504 v, BB, ASEROoav Y — ik
505 a o, JNBER 176, FEKEHOOY I ) —FTuy 7
506 n o, BS, HOFESNOBNIE
507 v, BH& LR 1329, IMKRENOTY 7 ) — b iote s (W)
508 v, IREHE 765, FEHTBALDN ORI
509 v, /M 502, ERERAREOD, R4
510 v, ZFI1ITH, TTPHEAODOIY T Y~ il
511 n ., 18T 465, REQav 7 Y — bl
512 v, thFd, ALEOANaYZ ) —FEK
513 no, thZ 2T 740, HEILEE
514 n o, TRZ&E BEIFAAMEBEFNIVI ) — ik
515 v, FEE 291, MEEHT
516 v, R 15, R 113 SR
62. OB LW i o v T 11
(de & #h k)
& H: T
Hh RS Rr HomoA =
JuztrT 0P .
# T M =
E H HZEZH

{HE R D 363 7 i CHR BT OIIETT » 7o 4B ORI, 1941 ERIFHE O YH L
BAREENTNS DT, HHME & EHORE Lo~k 25, ZRITOHRMLLLIAL
¢, THBE O EINA O.4sec D& I AIZLBEOEKND -t Fio, WRHE O
L& AT HBEERMBHBENE ZAORMRIEIICNE {, YRR E ZARFEMICRENE 0D
i & Wnic RS hic.

JLIEHIECIE, 2RI 0.4 sec+0.02sec DETIEMBLEOKESTH D, FHKG L ORI &
7 OO IBRAE SRR MBI H LTARTH 305, BB ORI, Hl» SHE U iR
ATRESTEEITMTHY, B4R NE A D, BRXKEREIC L > TOLRM, HEINCHE,
EBLIHNWEEAXD.




