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Secular Variation of Yellow Sand Dust Events
over Nagasaki in Japan: 1914~2001

Kimio ARAO#*, Kazuhiro ITOU** and Ai KOJA***

Abstract

Yellow sand dust events (Kosa in Japanese) are very interesting phenomena on the viewpoint both of the atmospheric
aerosol optical properties and their various influences on the global warming processes. The dates on which the yellow
sand dust events have been observed at the Nagasaki Marine Observatory of the Japan Meteorological Agency were
tabulated for 88 years from 1914 to 2001.

Since the City of Nagasaki (33°N, 130°E) is located at the western seashore on the Kyushu Island, it is the nearest place
to the Asian continent from Japan within a distance of 1000 km. The purpose of this study is to reveal the secular variation
of the dust events for providing a fundamental data concerning the atmospheric aerosols and the global environmental
studies.

The main results in this study are as follows. (1) The mean number of days of the yellow sand dust event at Nagasaki
for the period of 88 years was 6.1 days per year, although it showed a large fluctuation year by year. (2) A significant
maximum number of days of the dust event in the interval of ten days was 91 days/88 years in the middle of April. (3) The
number of days of the dust event in recent years has increased in March and April, and decreased in May. This feature is

very interest from the viewpoint of an influence of the global warming.
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Fig. 1 Secular variation of the number of days of yellow sand dust events for 88 years from 1914 to 2001 at the Nagasaki
Marine Obsevatory of Japan Meteorological Agency. The solid line represents the 5-year runnig mean.
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Fig. 2 Monthy and ten days variations of the number of days of yellow sand dust events for 88 years from 1914 to 2001

at the Nagasaki Marine Obsevatory.
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Fig. 3 Secular variation of the number of days of yellow sand dust events in March for 88 years at Nagasaki Marine
Observatory. The solid line represents the 5-year running mean.
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Fig. 4 Secular variation of the number of days of yellow sand dust events in April for 88 years at Nagasaki Marine
Observatory. The solid line represents the 5-year running mean.
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Fig. 5 Secular variation of the number of days of yellow sand dust events in May for 88 years at the Nagasaki Marine
Observatory. The solid line represents the 5-year running mean.
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Fig. 6 Secular variation of the number of days of yellow sand dust events in 10-year intervals for January to May in eight
decades from 1921 to 2000 at Nagasaki Marine Observatory.
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Table I (@) Dates of yellow sand dust events at Nagasaki Marine Observatory from 1914 to 1960.

JAN FEB MAR APR MAY| JuN| JuL] AuGl sep| ocT NOV DEC
1914 15,16,17
1915) 3,568 22
Ml 4 10,11,12
1917 7,10 9 1
1918} 20,30 10 18,19 13
1919 10.22,24,25 4
1920 19,20
1921 15,16,17 1,23 |
1922 18,20,22 15
| 1923]
1924 35
1925] 30 18 11,12,14,15 13 20,21,2223] 121012
1926] 18,19 20,21
1927 5 3,25,26,27 2
1928 26,27,28,29 10,11,13,18 234517 21
1929 13 10,11,13,14
1930 15,29 3 20
1931 13,14,15,28,29 1514,15,16,17 18
1932 13 18,19.20 22,23
1933] 89 22
1934 14,18,19,23,24 123
1935] 10,13 12.29.30
ﬂl 2324 16,1720 678 18,27
1937 9,12,16 4
1938 7121518 17
1939 8
1940 6 13 89,16 17
1941 10,20 11,12 1,25
1942 2627,28]  13,14,1621222324
1943 22 6
1944 5,6.7.8.20 578
1945 23
1946 9 3
1947 25,26
1948] 23
1949 5
1950 713
1951 17,18
1952 2324 8,10,15,16,17,30 1,512
1953 2,11,22)14,15,16,17,18,19,20,21
1954 2021 19 14
1955] 15,16,17,18 1,211,13 12,13,14,18,19.28 22,23,24,25 i
1956, 15,18 1.8]
1957 9.10,11 )
Isssi 24,25,26,27 14,26 14,26.27,28 25| 4
1959 7 13,14,15,16,17
1960] 5 16 1,217 12
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Table 1 (b} Dates of yellow sand dust events at Nagasaki Marine Observatory from 1961 to 2001.
JAN FEB MAR APR MAY! JUN| JuL] AuG| SEP| ocCT NOV DEC

1961 6
1962 910,11
1963} 23
1964 28,29,30
1965 12,13,19,20
1966} 34,1428 1,18,19,20 1517 4,515 25
1967} 13,14 56 5
1968 56.7.8 13,14,15
1969 21,22 56.89,10,12,14
1970 12 16 25
1971 9
1972 17,18 30 20
1973 24 19,20 16
1974 10,21,22 1 21
1975 17,20 8,10,11,12
1976f 458 2 12,3031 1,2,3,24.2526,27 6,78 18,19
1977 21,23.24,25.26] 1,5,16,24,25,26,27 19,20,21,22,
1978} 25,28 1.4 6,20 123 23
1979] 8.9.21 6 9,10,14,15,16
1980 2,3,20.21 5
1981 924 9,15.2526 25 456,12
1982 4586 22,23}
1983} 9,10 2329

_%[ 2317 23,2425
1985 28,29
1986 13
1987) 17 24 56 45 19
1988 13,14,18,19,20,22,23
1989 15,16 1,2
1990 12,13 5,15,16,27 89,10
1991 1,2.10.11
1992 12
1993 1 1238 3 26
1994 21,23 5,6.7,18,23 2345
1995 12 723
1996} 1 7.817,18 10,11 21
1997 30 11,13

| 1998] 29.30.31 17,18.19,20,21
1999} 26,28 6,13,27,28 5
2000 24,26,27,28,29,30| 8,9,10,11,12,13,14,22,23 2
2001 2.3 7.19.20.21,22.23.24 12,13,14,15 17,18
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Table 2 (@) Number of days of yellow sand dust events in every month at Nagasaki Marine Observatory from 1914 to
1960. The annual values and the 5-year running means are listed in the last columns.

JAN| FEB| MAR| APR| MAY| JuN| Ju| Aug| sep| oct| Nov| DEC| YEAR |S5-YEARRM
- 1914 3 3

1915 4 1 5

1916| 1 3 4 44

1917 2 1 1 4 4.8}
1918 2 1 2 1 6 42

19|;| 4 1 5 46

1920 2 2 46

1921 3 . 3 6 34

1922 3 1 4 28

1923} o} 54

1924 2 2 5

1925 1 1 4 1 4 4 15 5.4

1926} 2 2 4 8.2

1927 1 4 1 6 88

1928] 4 4 5 1 14 6.6

1929 1 4 5 8.2

1930 2 1 1 8.2

1931 5 1 12 6

1932 1 2 6 6.6

1933 2 1 ‘ 3 68l
1934 5 8 64

1935 2 5 : |
1936, 2 3 2 10, 6.4

1937 3 1 4 5

1938} 4 1 5 5.2

1939 1 1 44

1940 1 1 3 1 6 5.6}
1941 2 2 2 6 5

1942 7 10} 6.4

1943] 1 1 2 5.4

1944 5 3 8 46|
1945 1 1 32

1946} 1 1 2 3|
1947 2l 1 3 16]
1948} 1 1 18]
1949 1 1 13|
1950 2 2 34

1951 2 2 5.4

1952 2 6 3 11 6.2

1953 3 8 11 94

1954 1 2 5 98

1955 4 6 4 18 8.2

1956] 2 2 4 8.4

1957 3 3 86

1958} 4 2 4 1 1 12 6.2

1958} 1 5 6 56

1960] 1 1 3 1 6 5.6
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Table 2 (b) Number of days of yellow sand dust events in every month at Nagasaki Marine Observatory from 1961 to
2001. Total number of days and their percentages for 88 years are shown at bottom lines.
JAN| FEB| MAR| APR| MAY|] JUN| JuL] Aug] sep| ocTt{ Novl DEc| YEAR |S5-YEARRM
1961 1 1 34
1962 3 3 28
1963} 1 1 24
1964 3 3 5
1965 4 4 5.4
19664 4 4 2 3 1 14 6.6
1967 2 2 1 5 7.8
1968 4 3 7 1.6
1969 2 7 9 5
1970 1 1 1 3 4.8
1971 1 1 4.2
1972 2 1 1 4 3.4
19734 1 2 1 4 4
1974 3 1 1 5 16
1975 2 4 6 10
1976 3 1 3 7 3 2 19 11.4
1977 5 7 4 16 12.2
1978 2 2 2 3 2 11 12
1979 3 1 5 9 10.4
1980 4 1 5 . 8.2
1981 2 4 1 4 11 7
1982, 2 5 6.4
1983} 2 5 5.8}
1984 3 6 3.8'
1985 2 2 42
1986 1 1 4.6
1987, 1 1 2 2 1 7 42
1988 7 7 5.6
1989§ 2 2 4 6.2
1990 2 4 3 9 5
1991 4 4 5
1992, 1 1 64
1993 1 4 1 1 7 5.2
1994 2 5 4 11 6y
1995 1 2 3 6.4
1996} 1 4 2 1 8 6.6
1997 1 2 3 5.8
1998 3 5 8} 84
1999 2 4 1 7 9.8
2000 6 9 1 16}
2001 2 7 4 2 15
TOTAL 23 34 147 197 91 0 5 14 20 533
% 4.3 64| 276 371 171 04 0 0.9 2.6 3.8 100

— 107



