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This annual report contains all the meteorological and seismological data observed at the
International Latitude Observatory of Mizusawa during 1959 which may serve to investigate
the meteorological and seismological effects on the latitude observations. These observations
have been continued since 1902. The majority of the meteorological instruments are situated
in the observation field about 10 meters north of the zenith telescope room. In this field there
are the motor-driven aspiration psychrometer, maximum and minimum thermometers, thermograph,
hygrograph, pluviograph, Hellmann’s chionograph, rain gauges, ordinary and large-sized evapori-
meters, L-tube earth thermometers, Simon’s earth thermometers, snow measuring plates, snow
gauge and Robitzsch actinograph. The Fortin’s mercurial barometer, three aneroid barographs,
Richard’s “Baromeétre de Gravité’’ and anemograph are set in the seismograph room, about 100
meters NNE of the zenith telescope room. The Robinson’s cup anemometers, wind vane and
Jordan’s sunshine recorder are fixed on the top of the observing tower above the building of the

meteorological section.
The meteorological observations and computations are performed in accordance with the

instructions issued by the Central Meteorological Observatory of Japan, Tokyo. Observations
have been made six times a day, that, is, at 2% 6" 10" 14" 18" and 22" of Japanese Standard
Time of the meridian 135°E (9" east of Greenwich) as a routine work. This distribution of
times of observation seems to be convenient to investigate the meteorological effects on the
latitude observations. The observing programme of the international latitude observations has
been altered since January 6th, 19556 and the three groups were observed during the one night.
The central time of each group corresponds to 22" for the evening group, 0* for the intermediate
group and 2" for the morning group respectively.

The following points are to be noted as for the meteorological observations:

1. Air Pressure.—The barometric readings in the unit of millibar (mb) are reduced to the
freezing point of water and standard gravity at 45°N of latitude (980.665 dynes). The
observed gravity at Mizusawa is 980.162 dynes according to the measurements of the
Geographical Survey Institute. This value referred to the Potzdam Gravity System is
reduced to the Meteorological Gravity System by adding (-0.013 dynes) to the former.
These corrected values are defined as the station pressure. Moreover, those reduced to
the mean sea level (M.S.L. Pressure) are given in the next columns.

The Gothic figures represent the maximum or minimum values in a given month.
The maximum and minimum values of air pressure are read from the selfrecording
instruments.

2. Awr Temperature.—The dry-bulb thermometer of the motor-driven aspiration psychrometer
is adopted as standard. Air temperature is recorded in degrees Centigrade (°C) and
the value below 0°C are prefixed by a minus sign. Maximum and minimum air
temperatures are the highest and lowest temperature between 0" and 24" of the day
respectively. Maximum or minimum thermometer is reset usually at 22", and so the
selfrecording instrument is applied to observe the occurrence of maximum or minimum
air temperature between 22" and 2.

The Gothic figures in the “Max., Min. and Range” represent the maximum,

minimum and maximum minus minimum values in a given month. The variability of
the daily mean air temperature is defined as
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where | | denotes the absolute values, t; the daily mean air temperature of the i-th

Elay. and 7 the number of the days in a given month. The “Frequency of variation”
indicates the frequencies of the differences between the daily mean air temperature of

tl}e day and that of the preceding day in a given day. The case when the difference
gives a zero value is denoted by “stationary”.



3. Wind Velocity and Wind Direction.—The unit of the wind velocity is meters pef |second
The wind velocity at the time of observation indicates the ten minutes’ medn elocity |
before the time of observation. The values of the wind velocity measured by Rebinsoifsnational

cup anemometer are multiplied by the factor C determined by the following formuléaeéa?’g@g'@‘

log C=0.3411—0.2151 log (V+-10) ,

where V represents the wind velocity measured by Robinson’s cup anemometer. This
formula was derived experimentally from the wind tunnel at the Central Meteorological
Observatory of Japan and it was adopted regularly since January 1, 1949.

The wind velocity in the column of “Mean for 24 4" are computed from the value
of the total air movement in a 24-hour period (0"—0"). The wind direction 1Is indicated
on a 16 point-scale. When the wind velocity is less than 0.4 meters per second, the

i 2

wind direction is denoted as ‘' —
4 Relative Humidity and Vapour Pressure—The motor-driven aspiration psychrometer 1S

used and Sprung’s psychrometric formula is applied to drive the vapour pressure (In

mb) as

a2

765
where e denotes the vapour pressure (in mb), £’ the saturation vapour pressure at 5l
t—t' the temperature difference between the dry-bulb and the wet-bulb thermometers
and P the air pressure (in mm Hg). The factor A is put as 1/2 according to Sprung
and 0.44 in the case of the freezing of the wet bulb.

5. Cloud—The cloud forms are observed separately according to the high (H), middle (M) and
low (L) clouds. They are denoted according to the International Classification (Ten
genera of cloud forms), but they are printed by small letters owing to no blank space.
The cloud amount is measured visually by the amount of the sky covered with cloud.
The cloud amounts are expressed in tenths of the whole sky covered.

6. Duration of Sunshine.—The number of hours with sunshine is the value read from Jordan’s
sunshine recorder (heliograph). Minutes of time are converted into tenths of one hour.
The sunshine in percent of the possible amount for the month is shown.

7. Total Solar and Sky Radiation on the Horizontal Surface.—It is measured by - Robitzsch

| actinograph. The instrumental constant %k corresponding to lem of displacement of the
| pen is 0.550 gr.cal./cm® min..

8. Amount of Evaporation.—It is measured by two evaporimeters with 20 cm (ordinary) and
120 em (large-sized) of diameter respectively. The ordinary evaporimeter is poured into
by water up to 20 mm from the bottom at 10" once a day. The large-sized evaporimeter
was used regularly during the unfrozen months, that is, from April to September, since
May, 1956. The amount of evaporation is recorded in millimeter (mm). The amount
of evaporation in the daily data is the value measured at 10" once a day and that
~obtained in 24 hours from 10" of the preceding to 10" of the day.

9. Precipitation.—It is recorded in millimeter (mm) and observed with the rain gauge with
20 cm of diameter. The Gothic ficures represent the maximum amount in four hours in
a given month. Precipitation in the daily data is the total obtained in 24 hours, from
22" of the preceding day to 22" of the day.

10. FEarth Temperature.—The earth-surface thermometer, L-tube earth thermometers of 0.05, 0.1,
0.2 and 0.3 meters of depth and Simon’s earth thermometers of 0.5, 1.0, 2.0, 3.0, 5.0 and
6.0 meters of depth are employed. The earth temperatures at 0.05, 0.1, 0.2 and 0.3
meters of depth in the daily data are the average values of 6 observations in a given

day, and those at 0.5, 1.0, 2.0, 3.0, 5.0 and 6.0 meters of depth are the values observed
at 10" once a day.

11. Clear and Cloudy Days.—The cloud amount is less than 2.5 exclusive for the clear days
and more than 7.5 inclusive for the cloudy days.

12, . Sunless Days.—It indicates the days without record on Jordan’s sunshine recorder through
the whole daytime. |

13. Horizontal Visibility.—The maximum visible distances are divided into the following ten
classes: 09.00-0%05, 0*.05-0%.2, 0*.2-0%5, 0%5-1%0, 1*~2¢ 2%4* 4*~10% 10*-20*% 20*-50*

and =50". The frequencies of each class in a given month observed 6 times a day
are shown. ‘

e=F"—A(t—t")



14. Revised Heights of Observation-field and Barometer.—The heights of the observati
and the barometer were redetermined by the members of the Geophysicalf,
Institute on 19564.

The hitherto adopted values were 61 m and 63.1m respectivaly, but they we
revised as 62 m and 63.7 m respectively since 1950 when the method of reduction ofntre
air pressure to the mean sea level was altered according to the instructions of the
Central Meteorological Observatory of Japan. The old values of the observation-field
were written erroneously on the covers of the already published reports for the
years, 1950, 1953 and 1954. Moreover, the old heights of the barometer was also
written erroneously in the Introduction of the report for the year 1950.

Then the correct values of the station pressure and the M.S.L. pressure for the
already published, reports of four years, viz., 1950, 1953, 1954 and 1955 are inserted
as the ‘“‘Supplement to Air Pressure’’ in the end of the ¢ Meteorological OBSER-

VATIONS.”
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The heights of the meteorological instruments are as follows:
Barometer.—63.7T m above mean sea level.
Air Temperature Thermometer.—1.3 m above the ground.
" Anemometer.—16.5m above the ground.
Anemoscope.—16.6 m above the ground.
Rain Gauge.—0.6 m above the ground.

On recording the meteorological phenomena, the following weather symbols are used:

1

— e e ——

Zodiacal light

@ | Rain i LI | Hoar frost e

- f Snow % Ll Ice columns '1 Y ‘ Red sky

St Drizzle 11 Y, | Air hoar O 1[ Clear

A | Grain of ice | v | Soft rime | © | Fine (partly cloudy) |

R ' Granular srow | ' | Hard rime | @ High cloud overcast |

o |[ Ice needles : o Glaze :! ® Middle cloud overecast |

= | Fog | = Snow coverage | © Low cloud overcast |

= Fog in the neighbourhood I Ee Thunder and lightning | ) Earthquake |
| = Ice fog 1 & | Lightning | Undulatus |
. = | Mist, damp haze il Thunder 1 W Mammatus '
| oo | Haze :"Il () Pure air . = Lenticularis

= aze in the neighbourhood | @ Solar corona 1 ) Cirrus |
vV | Showers . 1l Lunar corona i[ Cg Cirro-stratus |
. % | Soft hail | == | Iridescence | Ce | Cirro-cumulus |
‘l A Small hail I P Solar halo | Ac | Alto-cumulus |
A Hail |[ U Lunar halo } As | Alto-stratus :
o Dust storm \ m Rainbow EI Se Strato-cumulus |
| 4 | Blowing snow | E Yellow sand |' Ns | Nimbo-stratus E
i + Drifting snow | Freezing | Cu | Cumulus |
| # | Snow storm | E Dust devil ! Cb Cumulo-nimbus |
e S ew | X | Land-spout | St | Stratus
| 7 | Gale hl Y Aurora ; i

The observations and computations have been worked out by Messrs, late S. Sato, I. Kumagai,

G..Obata, K. Suzuki and Mrs. M. Yunome under the superintendence of Dr. C. Sugawa, the
chief of the Meteorological Section.

Aug. 1960.

Director of the International Latitude Observatory

T. Ikeda.

of Mizusawa.
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Min. Air Temp. below Of:t
Mean Air Temp. below 0°:
Max. Air Temp. below  0°:

Max. Air Temp. above
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19:59,

GENERAL REMARKS

Mean Air Temp. above 25°7:

Max. Air Temp. above

Hoar Frost:

Snow :

Snow on Ground:

Max. Continuance of Days with Min.

Max. Continuance of Days with Mean Temp. below 0° is 11 Days:

Max. Continuance of Days with Max. Temp. above 307 is

Max. Continuance of Days with Precipitation is 9 Days:

First Day
(last year)
1968

Nov. 8

Jan, 2 (1969)

Jan., 7 (1959)
25940
30°:

Oct. 24

Nov. 19

Nov. 20

Max. Continuance of Days without Precipitation is 7 Days:

Continuance of more than 5 Days with Precipitation are:

6 Days:

7

6
6
6

/!

!/

/!

/!

from Jan. 8 to Jan. 8
from Jan. 17 to Jan. 23
from Jan. 28 to Feb. 2

from Mar. 6 to Mar. 11

from Mar. 22 to Mar. 27

6 Days:

9

3
D
6

Temp. below 0° is 34 Days:

from Jan. 1

from Jan. b5

3 Days:

from Aug. 19

from Jul. 2

from Jul. 25

//

!

/!

/!

to Feb. 3

to Jan. 15

to Aug. 21

to Jul. 10

to Jul. 31

from May 30 to Jun. 4

Tromt JulseE2to Jul, )
from Jul. 12 to Jul. 16
from Dech¥3 to Dec. 207

from Dec. 14 to Dec. 19

INnternational
Seismological

Centre
Last Day First Da}f
(this year) (this year)
1959 1959
Apr. 19 Nov. 11
Mar. 13 Plee.
Jan. 31 Deec. 18
Sept. 27 May 15
Aug. 28 Jul. 8
Sept. 18 Jul. 8
Apr. 20 Oet. 20
Apr. 11 Nov. 26
Mar. 23 Dec. 6
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SEISMOLOGICAL OBSERVATIONS

Remarks :—

1. The seismic intensity is divided into the following eight classes

according to the scale of the Central Meteorological Observatory

of Japan (1949).

Unfelbi. " a-avd g - 0
R O e Slight
PRSI S Weak
IR i ol Rather strong
L] (R et e Tesy (gt A e TN Strong
3 e e R Al Very strong
DIRALE 75 Disastrous
W50 - A Very disastrous

2. The time adopted in the seismological observations is Japanese

Central Standard Time 9" east from Greenwich.

3. Symbols and Notations.
1: Sudden beginning of motion.
¢: Gradual beginning of motion.
?: Doubtful phase.
+ : Out of order of the instrument.
@ : Out of the range of the instrument.
| ]: Depth of focus in the unit of km.

[S]: Shallow-focused earthquakes.
" A.S.: After-shock
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