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Climatic abnormalities as related to the explosion of

volcano and H-bomb

By Staff Members in Forecast Research Laboratory, Tokyo

Meteorological Research Inmstitute, Tokyo
(Manuseript received 15 October, 1954)

Abstract

The effects of volcanic explosion on the climatic abnormalities are investigated
statistically and synoptically. The abnormal weather during the summer season in 1954
when the large-scale H-bomb experiment was made is found to have the similar features

as the climatic abnormalities caused by volcanic dust.

The distribution of temperature

anomalies and annual variation of it are discussed in relation to the tropospheric

circulation.
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Table 1. Chronology of sun-spot Number minimum, bad harvest and major volcanic eruption

Chronology | Remarks.

e b ¢ | Volcanic Eruption(s1 liste(:ld upl her&a %re of
Minimum Severe bad Harvest . . I great magnitude and followed by
Sun Spot caused by cool VIOIEnt \tfzplcamc ! unusual redness in the twilight
Number summer ruption ! or brightness of the sunset

1755 1755 1755 Oct. 17 | Kétlugia (Iceland)
1763 !
1766 _ ) j
1767 ’ :
1775 |
1783 | 1783 { June . Skaptar Jokull (Iceland)
; Apr.~Aug. © Asama (Japan)
1784 !
1785
1786
1793
1795 :
1798 i ‘
1810 !
1 1811 Jan.~June | Azores
1813 1811 Apr. 30 ' Soufriere (St. Vincent, West Indies)
1814 Feb. 1 . Mayon (Luzon)
1815 | 1815 Apr. 7~12 . Tomboro (Sumbawa, Sunda Islands)
| 1818 Oct. 11~21 | Goenoing (Java)
* 1821 | March - Klutschewskaja-Sopka (Kamschatka)
| { Dec. 19 ' Ayafialla Jokull (Iceland)
| ; ! .
! : Oct. 22~Nov. 4 | Vesuvius (Italy)
! : 1822{ Oct. 8~12 ~ Galung (Java)
1823 ! % !
1 1825 \
11831 July~Anug. i{ Babujan Island
1832 i i1 Graham’'s Islands
1833 1833 ‘ 4 Pichincha (Ecuador)
|
1835 1835 Jan. |{ Cosseguina (Nicaragua)
1836 ! ‘{ Osorno
1838 : | Aconcagua
1843 ‘ | :
1845 Sept. 2 . Hecla (Iceland)
| l — ' Amugura Figi
1856 | 1846{ Apr. 15 i Hecla (Iceland)
i 1866
1867 : | f
1869 | |
' Apr. 23~May 3 | Vesuvius (Italy
: 1872{ Apr. f Merapi (Java) )
1878 ‘ i 1875 March~Apr. } Vatna Jokull (Iceland)
‘ |
© 1883 { Aug. 27 | Krakatoa (Strait of Sunda)
1884 ! Oct. | Saint Augustin (Alaska)
1889 1902 | |
1901 i May 8 . Pelé (Martini '
11902 j artinique, West Indies
| ! {OCt- 24 | Santa Maria (Guatemala) )
i
1905 ? 1903 Feb.~Mar. 1 Colima (Mexico)
1912 June 6 i P ()
1913 1913 | ; Katmai (Alaska)
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Table 2. Relation between major volcanic eruption and severe bad harvest in the Northern
Japan. The year of sun spots number minimum is shown by asterisk.
} 0 1 2 3 4~6 7 8~9 10 11 12 13~19 20
1756 1763 1767*
1783 1783% 1785*% 1786 1793 1795
1811
1812 1813
1814
1815 | 1815
1819 |
1821 |
1822
1823 | 1825
1832 | 1832% 1833*
1835 | 1835 1836 1838
1846 1866%*
1872
1875
1884 . 1884
1902 ' 1902%
1903 1905
1912 | 1913*
Sum | & 4 3 2 0 1 0 1 1 1 0 1
3 (2) @ (2) (0) 1 (0) (1) 0 (0)
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B
Bad harvest
e um
Occurr ! None
S 1
Sun spots Min. { _(_)1 7 ] 8 15
number | R e
| Others | 12 | 2 | 3
' 19 1 35 | 54

Sum

#?=1.20 (D.F.=1)
Pr(z2>1.20)=0.28
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Table 3. Relation between sunspot number and severe bad harvest in the Northern Japan.

The year of major volcanic eruption is shown by asterisk.

\Smf 38,'5:: before Min. after Min.
cwdeﬁ;f\> S5 mt =3 -2 | -1 M 41 | 42 8 44 45
1 | 1755 r
2 1763 I 1767 | —
3 ‘ — —
4 ! 1783%* 1785% | 1786 — —
5 1793 1795
6 1813* 1815%
7 1825%
8 | = — 1832%  1833* 1835% 1836+ —
9 | 1838
10 i _
11 l 1866 1869 — —
12 ;
13 . 1884* ‘ —
14 i 1902* 1905%  —
15 1913% —
Sum 8 0 2 0 3 3 4 2 1 )
(2) (] (2) 0 1) ey (1) (2 ) (0) ()
s . I e
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Min Sum
(+1,0, 1)‘Others‘4
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eruption | ‘ 9 I oo | 35
Sum 15 | s | s3
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Fig. 1. Distribution of stations. Marks @ show
the stations which have observational data of
more than 40 years, and marks (O the stations
which have observational data of more than 30
years.
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Fig. 2. Zonal distribution of monthly mean temperature anomalies averaged over the latitude
belt between 50°N and 60°N, (a) : June, (b) : July, and (c): August.
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Fig. 3. Monthly mean temperature anomalies for June (a): 1884, (b): 1902,
(c): 1903, and (d): 1912. Solid lines show positive isolines and '
broken lines negative isolines in every 1°C,
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Fig. 4. Monthly mean temperature anomalies
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1912. Solid lines are positive isolines and dotted
lines negative isolines in every 1°C.
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Fig. 6. Monthly mean temperature anomalies for June, 1901 (a) and 1923 (b). Solid lines
are positive isolines and dotted lines negative isolines in every 1°C.
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Fig. 7. Monthly mean temperature anomalies for June, 1931 (a) and 1934 (b). Solid lines
are positive isolines and dotted lines negative isolines in every 1°C.
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Fig. 8. Seasonal variation of monthly mean temperature
anomalies averaged along the latitude band 50°N-60°N
from 10°W to 150°E. Solid line shows averaged
anomaly for 1902 and 1903, and broken line
for 1912 and 1913.
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Fig. 14. The monthly mean 500-mb charts, for June(a), July(b), 1954. Contours are for
200 feet intervals. Heavy dashed lines indicate ridge . and double lines, troughs.
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Fig. 17. Monthly mean profiles of the 500-mb geostrophic zonal wind (m/s) along
0°E, 80°E, 140°E and 180°E for June, July and August 1954
(full lines) and normal (dashed lines).
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Fig. 18. Geographical distribution of norrr:ﬂal tem-
perature difference at sea level between May and
June. Dashed lines indicate negative temperature
difference and full lines, positive,
drawn in every 1°C,
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Fig. 19. Thin solid line indicates the monthly
mean temperature against longitudes at sea level
in the latitude band 50°N to 60°N for June 1884.
Heavy solid line indicates the normal tempera-

ture difference between May and June and dashed
line, between September and October.
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Fig. 20. The distribution of normal 500-mb
geostrophic zonal wind (m/s) for May. Isolines
are drawn in every 4m/s interval. Double lines
indicate maximum westerlies (jet).
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Fig. 21. Same as Fig. 20 for October.
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Fig. 22. Same as Fig. 18 for normal temperature
difference between October and September.
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