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Propagation of Atmospheric Pressure Waves Produced by the
‘Explosiop of Volcano Bezymianny of March 30, 1956
‘and Transport of the Volcanic Ashes. -

i N. Murayama
(Observation Sectz'on, J, M, A)

As the result of examination of whole microbarograms obtained in Japan for recent several -

years, it is found that the tram of air pressure waves associated with a historical explosion of Volca-

“no Bezymianny of March 30, 1956 has beeh clearly recorded in the microbarographs. Propagation'

of the pressure wave concerned is discussed .and a comparison is made with that pf the largest

1883 explosion of Krakatoa.

An estimate of explosion energy is made in comparing with that of

the other large explosion events. Lastly meridional transpért of the voicanic ashes emitted from

the Bézymianny explosion into the stratosphere is speculated by the aid of the recent finding on

meteorology of the stratosphere'referring to the 1883 Krakatoa and 1963 Agung ashes and so. forh..
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Table 1. Data on Air Pressure Waves Caused by the Volcano Bezymianny

Explosiqn’of March 30, 1956.

Expected first
arrival time (JST)

| April 1; 00h18m

Mar. 31; 23h52m

Mar. 31; 23h34m

Mar. 31; 23h07m

. : g go 55°58.3'N L Mar. 30, 1956  06hllm GMT
Jocation | 7 160°35.2’E time (I5h11m JST)
Microbarograph, Station B: Il<5lfs,'7hiro‘ . C: Akita D: zVV().agima G : Muroto H: Klagg'(fhima
Diét?nce from Epicenter 1843.8km 2338.5km 2709.2km : 32\29. 9 kﬂ’l 3565.2 km
“Expected time of ' 7
propagation 1h36m 2h02m - 2h21m 2h52m_ . 3h06m
T (v=320m/s) N .
Expected first - Catge :
arrival time (J$T) | Mar- 30, 16h47m 17h13m 17%133m . 18h00m 18h17m
’ JST m/s JST | m/s JST m/s JST | m/s| -JST m/s
First occurrence 16h50m |. 310 17h22m |~ 298 — | (18h06m) | (308) — - )
Ist trough N ’
(rarefaction) 16h53m{ 301 17h26m | 289 — 18h1(0m 301 |, 18h32m} 294
. | largest ridge . = . N . . )
< (compression) 16h57m 29Q 17h29m | 282 17h45m| 293 18h14m| 294 18h36m | 290
.7 | 2nd trough 16h59m | . 285 17h31m| 278 | 17h47.5m| 288 18h16m- 291 18h38m | 287
'© | 2nd ridge 17hQ0m | 282 17h32m | 276 | 17h48.5m| 287 18h18m | 288 18h41m| 283
g short period waves | 16h59m| 285 17h33m 17h49m — (18h48m) .
45 largest trough 17h06m | 267 '17h38m| 265 17.54m | 277 . 18h23m | 280 18h46m | 276
o a 17h08m | 263 17h40m | 262 | 17h56.5m (. 273 18h25m | 277 | ' 18h47m| 275
A b 17h11m | - | 17h42, 5m 17h58, 5m '
c .17h13m 17h44m 1 18h0Im
d- 17h18m — 18h(3m
e 17h20m 17h56m - }
f 17h29m 18h(Q7m 18h25m o
largest double ca. 1mb ca. lmb - ‘ >0.6 mb >0.5mb
amplitude .
period (first to P . . . ' .
" largest trough) 13 n.nn 12 min 13 min 12 min
duratlon'(ro}‘gh. 40min or more | 45 min or more | 40 min or more | 30 min or more | 25min or more
estimation) | .
- Distance 38156. 2 km 37661.5 km 37290. 8 km 36770.1 km 36434.8 km
<¢ | Expected time of . i . :
propagation . 33h7m © 32h4]1m 32h23m 31h56m © 31h56m -
L (v=320 m/s) - ’

Mar. 31; 22h49m

Antipodal Waves:

Occurrence time

April 1; 00h18m

Mar, 31;23h52m?

Mar, 31 ;23h34m?

Mar. 31; 23h07m?

None

Period

317m/s for 4h19m

(Jsm (01h17m) (trace) | not identifiable
. 12~6 min :
Period 314 m/s for R
, 01h]17m o L » _ .
. | Distance’ : 41867.8 km 42362.5km ~ 42733.2 km 43253.9 km 43589, 2 km
<, | Expected time of .
.~ | propagation 36h20m 36h46m 37h(7m 37h33m ,37h50m -
§ (v=320 m/s) . BN _ :
Expected first 11. 00h : ) h . .
§ arrival time (JST) April 1; 00 18m 3h57m 4h16m 4h44m 5h(1m
£ | Occurrence time { April 1; 3h31m| April 1; 3b57m April 1; 4hl6m None
2 (JsT) (4h19m) (trace) not identifiable g
& 8~3 min .

Subseqﬁeht
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Fig. 2.° Microbarograph records of air pressure
waves (A, wave train is the direct waves from
the source) associated with-the histobrical ex-
plosion of Volcano Bezymianny, Kamchatka of
March 30, 1956. Compression is downward with
one millibar per a scale  as indicated and time
proceeds from left to right with ten minute

_ per ‘a scale. : :
B: Kushiro; . Akita; G: Muroto;
H: Kagoshlma, D: Wajima.

Vertical and horizontal scales are Imb and 30
“min respectively.
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Fig. 3.

Isochrone of the first compression
of pressure waves originating from the Vo-
lcano Bezmianny in Mar 30, 1956.
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Fig. 4. Microbarographic records of air pressure waves (A, A;---) presumably
associated with the explosion of the Volcano Bezymianny of March 30, 1959.
~A,, A, imply antipodal waves and return of the waves after a completlon of
global circulation respectively. See text for distinction of these wave trains

from background noise..
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Fig. 5. Decrease of maximum double
amplitude of pressure waves with
" distance from the source.
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Fig. 6. King’s barograph record in Tokyo which has left the trace of pressufe

waves from the largest explosion of Krakatoa occurred on August 27, 1883.
This was reprinted from the wada’s. report!) with a modification of scale.

See text for explanations of time and symbol.
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Table. 2. . Data of air pressure waves-caused by the Krakatoa
Volcano explo$ion of August 27, -1883.

Location of. Volcano Krakatoa: 6°10/S; 105°20' E
‘Time of explosion; Aug 27, 1883 11h50mJST
sttance between Krakatoa and Tokyo 5863 km

time' of occurrence (JST)

'_Al waves ) travel ~tirﬁe , travel veloéjty
Tidge a (compression) Aug 27; 17h50m | _6h00m 271m/s
Drongh b’ (rarefactlon) ~ 17h58m 6h08m )
ridge c¢ - 18h(Q5m gh15m
trough d 18h15m 6h25m

Table; 3. Co'mparison of energy estimated for the historic explosions.
Krakatoa Volcano ® Aug. 27, 1883 5x10%* erg (100—]50Mton):
Tunguska Meteorite %) . Jun. 30, 1908 "4%102 erg (10Mton)

, ’ " Bezymianny Volcano Mar. 30, 1956 3—4x%x10%erg (8Mton)
Largest Nuclear Detonation!s) Oct. 30, 1961

(Novaya Zemlya) . )

2x10% erg (50-60Mton)
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Schematic represntation of meridional transport of the volcanic ashes emitted into”
Arrows indicate direction of the ash transport and figures attached -

there of imply the time from source in month. Notice the different altitude of ash cloud
which depends on the scale of magnitude of the explosion and latitude of volcanos conc-

erned.

Cross section of the atmosphere inserted in the upper part shows the so-called

half residence time of material in month, and vertical and lateral diffusion coefficients
which are representative for several atmospheric divisions.
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Fig. 9. . Tiﬁe ‘var'iation‘of atmospheric turbidity parameter derived from the gx‘"ound

insolation at five stations for 1950-1962. Time of the Bezymianny explosion is

denoted'by a vertical dotted line.

Unit of turbidity pzirameter is a percentage of -

monthly means divided by the corresponding ten-year-monthly means.
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