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Fig. 1. Cross-sectional view of the NS-component vault (Nokogiriyama Observatory).
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Fig. 2. Plan of the vault and location of the thermometers.
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Fig. 3. Circuit diagram of a thermometer.
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‘Table 1. Amplitude and phase of the annual temperature changes.

Phase
Location Amplitude Remarks
Lowest temp. Highest temp.
1 0.44°C June 28 ’72 Jan. 9 °73 A
2 0.56 Aug. 14 » Dec. 15 ’72? A
3 0. 44 July 17 » Jan. 15 °73 S
4 0.30 July 20 » Jan. 31 » A
5 0.24 Aug. 6 » Feb. 6 » R
6 0.19 Aug. 4 » Feb. 24 » R
7 0.21 July 24 » Jan. 31 » A
8 0.30 Aug. 6 » Feb. 14 » A
9 0.55 July 4 » Jan. 4 » A
10 0.43 June 19 » Dec. 20’72 A
11 0.58 June 20 ~» Dec. 23 » A
12 0.38 July 27 » Jan. 26 °73 A
Nokogiriyama 17.3 Feb. 3°73 Aug. 14 » 0
Tateyama 22.3 Feb. 7 n* Aug., 8 n** 0

* Lowest temperature 4.8°C

=+ Highest temperature 27.1°C

Symbols A: air temperature in the vault.
S: surface temperature of a strainmeter.
R: rock surface temperature.

O: atmospheric temperature.
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Fig. 5. The short-period temperature changes associated with the observer’s daily
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Fig. 6. Distribution of the annual changes (amplitude) at Nokogiriyama. Solid
and broken lines denote rock surface temperature and air temperature, respectively.
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4. Temperature Distribution in a Vault for Crustal
Movement Observation.

By Juhei YAMADA, Michio YANAGISAWA
and Takashi SHIMAZU,

Earthquake Research Institute.

Temperature measurement in a vault is a standard job at a crustal movement observa-
‘tory. A precise mercury thermon}eter (0.1°C/div.) has been used conventionally for this
purpose. Recent progress in an observational system has needed more precise knowledge
-about the temperature changes in a vault for satisfactory correction of the data. Basically,
a vault is subject to temperature changes by two principal causes, heat conduction from the
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surface and the air flow through the entrance. In the first case, the underground tempera-
ture is a function of the depth from the ground surface. In a vault which is excavated in
a mountain slope, therefore, the temperature is not uniform to all its extension, being subject
to relatively large seasonal changes in a shallower part. The second type disturbance will
affect the vault in a more complicated way.

To study these problems, the writers have constructed an array of hlgh -sensitivity
thermometers in the Nokogiriyama Observatory.

Practically, the thermometers are of the thermistor type with sensitivity as high as
0.0085°C/div. on the record. By use of twelve thermometers at various sites in the vault,
the writers have recorded temperature changes for fourteen months since April 1972. In
comparison with the atmospheric temperature the annual temperature changes in the vault
decay to 1/40~1/100 of the outdoor data, and delay in their phase for several months.

More precisely, there is a significant difference in phase and amplitude of the changes
between the shallower and deeper parts in the vault. In the former part, the amplitude
reduces to half of the latter, with phase difference for about 20 days between them. It is
also notable that the seasonal changes at deeper sites are contaminated with higher harmonics
much less than that at shallow sites. As was previously supposed, the vault has a tempera-
ture gradient generally. Judging from the present data, however, it will not cause the dif-
ference more than 0.20°C between the two ends. The vault temperature will be most uni-
form in April and October. As to the short-period disturbances, the surface temperature of
a strainmeter rises unexpectedly much at the time of the observer’s patrolling.

This suggests that the present instruments must be protected more carefully from thermal
disturbances, particularly from heat radiation.



