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NATURAL WATER DISASTERS IN URBAN AREAS (5)

— Disasters in the Period from Meiji Era and Their Changes (1) —

By Yoshito TsucHiya

Synopsis

In the 5th report, natural water disasters in the period from the Meiji era to
mainly the year of 1965 AD and their changes are investigated in relation to
changes in climate as natural abnormal forces and social environment in the period.
In the changes in climate brief considerations are made on changes in solar activit-
ities in terms of sunspots and temperature differences on land areas and at sea
surface in the northern hemisphere, as well as number of typhoons generated and
landed in the Japanese islands. And in the change in social environment in the
period, their indexes are taken as rice and iron production rates and their population
rates and the Japanese total population. It was considered that there exists a
periodicity in their time revolution of which the period is nearly 50 to 60 years as

recently stated by Sherman (1985).

By use of Saito’s chronological table of natural disasters, remarkable water dis-
asters which resulted in human damage were listed for the period from 1700 to 1965
AD in terms of the number of dead and unkown persons for every year, two and
five years, as well as their risk to life. It was verified in the historical change of
occurrence number of natural water disasters and number of lost persons that their
time sequencies are slightly different, and that they and the risk to life in the
disasters have shown remarkablly in some periods showing a periodic occurrence of
which the period is nearly 50 to 60 years. By use of the rearranged data of number
of lost persons for every five years in the period between 1700 and 1965 AD, it was
also shown clearly that the remarkable water disasters take place to concentrate in
some periods showing clearly a periodic occurrence of which the period is very close
to 55 years being the so—called Yoshimura cycle in the solar activity. Finally,
application of the logistic equation to hindcast the total population growth resulted
in the fact that three stages exist in the period very clearly, and they correspond to

the periodic occurrence of water disasters in the transition period.
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Fig.93. Changes in sunspots and Yoshimura cycle in solar activity.
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Fig.94. Changes in land temperature difference in the northern hemisphere
and number of typhoons generated and landed.
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Fig. 95. Changes in water temperature difference and air temperature
difference at the sea surface in the northern hemisphere (after
Folland and Parker, 1988).
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Fig. 96. Change in number of typhoons generated and
landed since 1940 years AD.
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Fig. 97. Relation between Wolfl sunspots and typhoons landed in Japanese
islands (after Ochi, 1968).
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Fig. 98. Historical changes in rice production rate (Hz), its production

rates per unit area (Hp/A..) and per person (Hp/N), total
cultivated area (A.» in relation to total population growth (N).
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Table4. List of remarkable natural water disasters and their damages to life counted for
every year, two and five years in relation to natural forces specified as strong
wind & heavy rain (W), strong wind-heavy rain and storm surge (WS), strong
wind-heavy rain and flood (WF), rain and flood (RF), flood (F), typhoon (T),
and large typhoon indicates its name and number.

No.| ¢t yr Dates Natural Number | Total Number | Number | Number
AD Forces of Lost | Popula- | of Lost | of Lost | of Lost
Persons | tion Persons | Persons | Persons
N N 10°® |for 2 yr|for 5 yr |Averaged
Np: Nops for 5 yr
Nps
1 | 1702 | Sep. 18 W 91 17.4 9 9 18.2
2 | 1721 | Sep.5—11 W 125 28.3 125
3 | 1722 | Sep. 24 WS 650
4 | 1723 | Sep. 79 WF 400 1050 1175 235
5 11728 | Oct. 4 W 7988 7988 7988 1597.6
6 | 1742 | Aug. 28—Sep. 1 WF * 27240 27240
7 | 1744 | Sep. 14—17 W 211 211 27451 5490.2
8 | 1755 | Sep. 29 W 68 68 68 13.6
9 | 1757 | May to Jun. RF 37 31.0 37 37 7.4
10 | 1774 | Jul. 31 W 1200 1200 1200 240
11 | 1783 | Jul. 16—17 F * 20
12 | 1783 | Aug.6—7 F 500 520 520 10.4
13 | 1786 | Aug. 510 RF 30000 30000
14 | 1789 | Jun. 22—Jul. 22 F 45 45 30045 6009
15 | 1791 | Sep. 3 W 60
16 | 1791 | Sep. 17 A 140 200
17 | 1792 | Sep. 11—12 A - — 200 40
18 | 1804 | Oct.1-5 W 466 30.8 466 466 93.2
19 | 1816 | Sep. 24—25 W 9 9 9 1.8
20 | 1824 | Sep.5—7 W 80 31.9 80 80 16
21 | 1828 | Aug.9—11 W 200
22 | 1828 | Sep.17—19 W 10961
23 | 1828 | Oct. 2 W 124 11285 11285 2257
24 | 1835 | Aug.28—29 W 40 40 40 8
25 | 1836 | Spr. to Sum. RF —
26 | 1836 | Jul.24—25 RF 347 347 347 69.4
27 | 1846 | Aug. mid RF - 324 —
28 | 1850 | Oct.7—8 WF — - — —
29 | 1856 | Sep. 23 WS * 20 20
30 | 1859 | Aug.22—24 WF 88
31 | 1860 | Jun. 28-30 WS — 88 108 21.6
32 | 1866 | Sep.14—16 W 193 193
33 | 1868 | Jun.28—Jul. 19 RF 946 946
34 | 1870 | Oct. 12 W 647 1139 227.8
35 | 1871 | Jul.4-5 W 771 34.7 1418
36 | 1883 | Aug. 17 A 68 37.6 68
37 | 1884 | Aug. 25 W 1798
38 | 1884 [ Sep. 15 WF 2000
39 | 1885 | Jul.1-2 WF 80 38.3 3878 5364 1072.8
40 | 1889 | Aug.18—19 WF 1471
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Table4. Continued
No.| t yr Dates Natural Number | Total Number | Number | Number
AD Forces of Lost | Popula- | of Lost | of Lost | of Lost
Persons | tion Persons | Persons | Persons
Np N 10° |for 2 yr|for 5 yr |Averaged
sz ND.s fOI‘ 5 yr
ND5
41 | 1889 | Sep.11—12 WF 106 39.5 1577
42 | 1893 | Oct. 13—16 WF 2052 40.9 2052
43 | 1895 | Jul. 24—25 W 229 41.6 229 3858 771.6
44 | 1896 | Jul. 20—22 RF 56
45 | 189 | Aug.30—31 W * 0143
46 | 1896 | Sep.6—12 WF 369 42.0 * 9568
47 | 1898 | Sep.6—8 WF 181
48 | 1899 | Aug. 28 W 1161 43 .4 1342 10910 2182
49 | 1902 | Aug. 10—-11 T 1358
50 | 1902 | Sep.27—29 TS 470
51 | 1903 | Jul. 7—9 F 48 45.5 1876
52 | 1905 | Aug.8—10 T 353 46.6 353 2229 4458
53 | 1906 | Oct. 23—-24 T 1459
54 | 1907 | Aug.24-28 TF 203 47.4 1662
55 | 1909 | Aug.6—7 T 111 48.6 111
56 | 1910 | May 10—11 T 202
57 | 1910 | Aug. 615 T 1379 1773 354.6
58 | 1911 | Jun. 1819 T 34
59 | 1911 | Jul. 25~27 TS 44
60 | 1911 | Aug. 15—17 T 30 49.9 1689
61 | 1912 | Sep. 22—23 TS 617
62 | 1912 | Oct. 1 T 155 50.6 7172
63 | 1914 | Aug. 12—15 T 267
64 | 1915 | Sep.8—11 TS 100 52.8 367 2828 565.6
65 | 1917 | Sep. 30—0Oct. 1 TS 1324 54.1 1324
66 | 1918 | Jul. 10—13 TS 94
67 | 1918 | Sep. 13—14 T 226
68 | 1919 | Aug.14-16 TS 110 55.0 430
69 | 1920 | Sep. 28—0ct. 1 T 91 1754 350.8
70 | 1921 | Sep. 2526 TS 691 56.7 782
71 | 1924 | Sep. 11—-12 TS 108
72 | 1925 | Sep. 27—0ct. 1 T 31 59.7 139 921 184.2
73 | 1926 | Sep.3—4 T 211
74 | 1927 | Sep. 11—-14 TS 497 61.7 708
75 | 1930 | Jul.17—18 TS 269
76 | 1930 | Aug. 1112 T 66 64.4 335 1043 208.6
77 | 1932 | Nov. 13—15 TS 335
78 | 1933 | Oct. 20 T 125 67.4 460
79 | 1934 | Jul. 1011 R 148
80 | 1934 | Sep. 20—23 TS 3066
81 | 1935 | Jun end R 156
82 | 1935 | Aug. 2125 R 201
83 | 1935 | Aug. 27—29 T 85 69.3 3656 4116 823.2
84 | 1936 | Jul.23—25 T 60
85 | 1936 | Oct. 2—4 T 46
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Table4. Continued
No.|{ t yr Dates Natural |Number | Total Number | Number | Number
AD Forces of Lost | Popula- | of Lost | of Lost | of Lost
Persons | tion Persons | Persons | Persons
N, N 10° |for 2 yr|for b yr |Averaged
Np: Nps for 5 yr
’ Nps
86 | 1937 | Sep. 10—13 TS 84 70.6 190
87 | 1938 | Jun.28—Jul. 5 R 933
88 | 1938 | Aug.31—Sep. 2 TS 245
89 | 1938 | Sep. 5—6 T 105
90 | 1938 | Oct. 14 T 467 71.0 1750 1940 388
91 | 1941 | Jun. mid—end R 112
92 | 1941 | Jul. 2225 T 98
93 | 1941 | Oct. 1 T 379 72.2 589
94 | 1942 | Aug. 2728 TS 1158
95 | 1943 | Jul. 2225 TR 240
96 | 1943 | Sep. 20 TR 990
97 | 1943 | Oct. 3—4 T 49 73.9 2437
98 | 1944 | Oct. 7—8 T 103
99 | 1945 | Sep. 17—18 T 3756
100 | 1945 | Oct. 10—13 T 8717 72.1 4736 7762 1552.4
101 ] 1946 | Jul. 2930 T 60
102 | 1947 | Sep. 13—15 TR 1930 78.1 1990
103 | 1948 | Sep. 11—12 R 247
104 | 1948 | Sep. 15—17 T 838
105 | 1949 | Jun. 15—23 TR 468
106 | 1949 | Aug. 15—19 T 179
107 | 1949 | Aug. 31—Sep. 1 TS 160 | 81.8 1892
108 | 1950 | Jun.9—14 R 32
109 | 1950 | Aug.3—6 R 99
110 | 1950 | Sep.3—4 T Jane S 509
111 1950 | Sep. 13—14 T Kijia 55 3882 776.4
112 | 1951 | Jun. 30—Jul. 2 T Kite 6
113 1951 | Jul. 7—17 R 306
114 ] 1951 | Oct. 13—15 T Ruth S 943, 84.5 1950
115 | 1952 | Jun. 22—25 T Daina 135
116 | 1952 | Jun. 29—Jul. 2 R 24
117 | 1952 | Jul. 7—11 R 140
118 | 1953 | Jun. 23—30 R 1013
119} 1953 | Jul. 3—9 R 17
120 | 1953 | Jul. 18 R 639
121 | 1958 | Aug. 14—15 R 429
122 | 1953 | Sep. 2426 T 138 478 | 87.0 2875
123 | 1954 | Jun. 28—30 R 25
124 | 1954 | Jul.4-6 R 45
125 | 1954 | Aug. 18—20 T5 63
126 | 1954 | Sep. 12—14 T 12 142
127 | 1954 | Sep. 17—18 T 14 48
128 | 1954 | Sep. 26—27 T Toyamaru 347
129 | 1955 | Jun. 2427 R 10
130 | 1955 | Sep.29—0Oct. 1 T 22 68 89.3 748 5573 1114.6
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Table4. Continued

No.| t yr Dates Natural | Number | Total Number | Number | Number
AD Forces of Lost | Popula- | of Lost | of Lost | of Lost
Persons | tion Persons | Persons | Persons
N» N 10° |for 2 yr|for 5 yr |Averaged
Np: Nps for 5 yr
ND5
131 | 1956 | Jul.14-—17 R 64
132 | 1956 | Aug. 16-19 T9 36
133 | 1956 | Sep.9—11 T 12 39
134 | 1957 | Jul.2-5 R 17
1351 1957 | Jul. 25—28 R 992 90.9 1148
136 | 1958 | Jul. 23—-29 R 30
137§ 1958 | Sep. 26—27 T Kanogawa 1269
138 1 1959 | Jul.13—15 T5 60
139 | 1959 | Aug.12—14 T7 235
140 | 1959 | Sep. 26—27 T lsewan S 5041 92.6 6635
141 | 1960 | Jul.7—8 R 24
142 { 1960 | Aug. 28—29 T16 61 7783 1556.6
143 { 1961 | Jun.24—Jul. 4 R 357
144 | 1961 | Sep. 15—17 T Muroto2 S 202 94.3 644
145 | 1962 | Jul.1-8 R 227
146 | 1963 | Aug.14—18 R 2711 96.2 254
147 | 1964 | Jul. 17—19 R 128
148 | 1964 | Aug. 23—25 T 14 20
149 | 1964 | Sep. 23—25 T 20 56
150 | 1965 | May 26—27 T6R 18
151 | 1965 | Aug.5—6 T 15 28
152 | 1965 | Sep.8—9 T 23 62
163 | 1965 | Sep. 16—18 T 24 74 98.3 386 1284 256.8

* Data include non-specified number of lost persons in Saito’s chronological table of natural disasters.
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EIHTBILTHE, TOIEHOLVIE, DR EH 1965 FE TOREREICET RO TIE, A
OoMmE & IRAETERICHT 3RT Y 27 OBERBLOERERL TRVWEVEVHE 322K
W,

X517, Figs. 100 BLU 101 icdhid, ALk Sic, REBECYR27E2ETELISNREOR
DL ERLTED, TOUMN0ELSOETLRRBELTVALIRAITONE, TOTL
AXOICHEMD BT, Table 4 IRLABEIC XD, 1700 FLBICSWT 5E D & IcEEKEEE
L, 08B (Wpess) DPEBERTTSE, Fig.102(b) k33, 22iTid, AOOELLRL
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55 FEDEMETH B, 722U, 1790 FH S 1900 FEORIZLHET 1I0ETH B, FhiZ404ELE 104D
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Fig. 100. Historical changes in occurrence frequency (nw;) of natural water
disasters and number of dead and unkown persons (Np..) counted
for every two years in relation to total population growth (N).
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Fig. 101. Historical changes in number of dead and unkown persons counted
for every two years (Npws) and risk to life for the number (Rsw:)
in relation to total population growth (N).
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Fig. 103. Historical growth of total population to which logistic equation is
applied, showing three stages clearly in relation to the time sequence
of number of dead and unknown persons counted for every five years.
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