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Water - level Measurement of The 1st Crater Lake in Mt.‘ Naka - dake, Arso
Volcano, 1980 - 1984.

" MASAAKI CHIUREI

(Meteorological Research Institute, J‘MA)

MASANAO SHIMOMURA and KENSUKE MATSUDA
_ (Asosan Weather Station)

A crater lake was discovered in the Ist Crater of Mt. Naka-dake, Aso Volcano, on

March 20, 1980, and it continued to exist about 5 years since that time.
To study the relation between the volume change of the lake water and the activity of . '

the volcano, its water ~level was repeatedly measured by triangulation and photo analysis.
The major results obtained from these measurments are as follows;

i ) The volume of sediments Wthh flowed: into the lake durlng the 5 years is estimated as
about 4X 10° of. :

fi ) Half or more of the precipitation on and arouﬁd ‘the 1st Crater flows into the lake. -

fi ) The remarkable volume decrease of the lake water occured -in the. periods from' January
to May 1983 and from April to September 1984. During the above periods, the volcanic
activity increased gradually. It is suggested that the observation of the volume change of
the lake water is useful for monitering the activity of the volcano.
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Schematic representation of datum level
survey by triangulation. AB it the datum Fig.2 View of triangulation survey. Arrows

datum line which length is 28.01nd
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Tablel. Specifications of the theodlite used for
triangulation.
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Table2. Specifications of AGA -Geodimeter
6BL used for distance measurement.
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View of the northeastern wall and
the Crater Lake of the 1st Crater
in Naka- dake from the datum point
A.C, P;,P;and P3;: datum points
surveyed by triangulation.
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Datum S]te A Slte B )
d 4h Altitude Remarks
point <BAQj QAP; <ABQj <Pj BQj
C 99° 02’ 06” 4° 46’ 21”7 | 77°08’ 39” 4° 42’ 39" 34.2m| 1,311.7m| rim
P; ” 5 30 30 76 27 54 5 25 24 33.5 1,244.0 white stratum
P, ” 17 58 00 75 30 27 17 38 03 92.5 1,185.0 ” ”
P3 ” 21 17 51 75 20 21 20 54 03 107.8 1,169. 7 ” ”
' ” 24 18 36 75 14 39 | 23 51 24 122.7 1,154.8 waterside

Table 3. Surveyed results of datum points by triangulation.
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1980 6/3

1980 11/18

1981 4/3 1984 3/27

1984 6/11

1982 4/13

1983 4/25

1984 9/16

Fig.5 Examples of photographs of the 1st Crater Lake in Naka- dake used for estimating

water level.
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Date. | Height Date | Height Date Height
1980 Apr. 7 1,155.7m | Nov. 13 1,162.7m
Feb. 23 1,112.8m 11 1,155.6 Dec. 4 1,162.3

25 1,114.2 18 1,156.0 1983
Mar. 19 1,120.9 27 1,155.2 Jan. 11 1,161.8
27 1,121.6 May 1 1,155.2 26 1,160.5
30 1,121.6 8 1,155.0 Apr. 2 1,155.6
Apr. 8 1,124.3 June 6 1,155.2 3 1,155.6
23 1,126.0 24 1,154.0 18 1,155.6
26 1,126.7 July 28 1,153.5 23 1,155.6
May 28 1,129. 2 Aug. 10 1,154.4 . 24 1,155.6
31 1,129.7 20 1,153.8 25 1,155.6
June 3 1,130.4 24 1,153.7 30 1,155.6
10 1,130.7 Sept. 1 | 1,153.7 May 9 1,153.4
21 1,133.4 5 1,153.8 26 1,151.1
28 1,133.7 Oct. 12 1,154.7 June 3 1,151.9
July 4 1,136.7 ' 14 1,154.7 22 1,153.4
5 . 1.136.7 |. Dec. 3 1,154.8 July 18 1,157.8
16 1,137.9 1982 | Aug. 20 1,157.8
‘ 20 1,137.9 Jan. 3 1,154.8 Sept. 3 1,157.4
Aug. 6 1,140.0 ; 11 1,154.8 Oct. 1 1,157.0
11 1,140.0 Apr. 1 1,156.3 Nov, 21 1,156. 5
Sept. 1 1,146. 1 11 1,156.3 1984 :
9 1,145.9 13 1,156.3 Feb. 21 1,159.1
Oct. 15 | 1,148.9 23 1,156. 3 Mar, 13 1,160.1
Nov. 14|  '1,151.9 May 18 1,156.6 27 1,159.4
' 15 1,151.9 June 5 1,156.3 Apr. 15 1,160.1
18 1,151.8 15 1,156.3 May 30 1,156.8
Dec. 21 1,152.5 21 1,159. 4 June 11 1,157.1
1981 22 1,159. 3 27 1,157.1
Jan, 23 | 1,154.7 . 26 1,161.9 July 31 1,154.6
Mar, 17 1,155.3 27 1,161.9 Aug. 8 1,152.4
22 '1,155.4 - 28 1,161.9 Sept. 16 1,151.4
23 1,1565.4 | Sept. 6 1,161.9
Apr. 3 ~1,155.6 Oct. 13 1,163.0

" Tabled. Results of water level of the lst Crater Lake in Naka-dake estimated by photo analysis.
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Fig.6 Water level changes of the 1st Crater

Lake (closed circle) and monthly precipi- Fig.7 Topograhical map of Naka- dake.
tation observed at Asosan Weather Stati- €’ show drainage area of the 1st Crater
on. Lake in Naka - dake.
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Fig.8 Lake water mass changes (open.circle)

and the cumulative surface inflow (solid
line ) estimated by the precipitation at
Asosan Weather Station.
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Fig.9 a) Water level changes of the Ist Crater

Lake (closed circle ) and daily precipitat -
. ion observed at Asosan Weather Station.
1 : Mud ejection.
b) Surface temperaturs of the 1st Crater
Lake water measured by .infrared radiation
thermometer (open circle) and daily
number of isolated volcanic tremor obser-
ved at Asosan Weather Station. -
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