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NATURAL WATER HAZARDS IN URBAN AREAS (3)

-—— Disasters in the Edo Period —

By Yoshito TsucHiva

Synopsis

In the third report, natural water hazards in the Edo period and their changes
are investigated  in relation to the natural and social environment. As natural
environment the daily weather data observed at Nikko, Tochigi Prefecture for a
period of 185 years from 1685 AD were analysed to find changes in rainy, cloudy
and fine days occurrences. By use of the result the weather conditions when
droughts and famines took place are examined. Cold weather influence on the
population growth in the northern districts is considered in relation to natural
hazards occurrences.

As social environment in the Edo period, historical changes in the number of
constructions for reclamation and cultivation are considered in relation to the
natural water hazards occurrences, as well as population growth. And their
propagation from the west to northern districts are also considered. This period is
called as the rice society where rice production and circulation were of the key of
the society. Changes in the rice rates in Kyoto and Edo are considered in relation
to the social environment such as droughts and famines.

By use of the natural disaster data by Kusakabe, changes in natural water
hazards such as flood disasters, cold weather and droughts and their localities are
investigated in relation to the weather conditions and social activities in the rice
society. In the period population was concentrated in cities such as Kyoto and Edo.
This social envirnoment brought a new disaster, fire. The changes in fires in Edo
and its seasonal change are studied.

Finally, changes in the occurrence of riots and resoders are invsetigated in
relation to the rice production and circulation, as well as natural water hazards such
as droughts, famines and plagues.
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Fig.52. Changes in northern hemisphere temperature departure and relative
number of sunspots in the period between 1600 and 1900 AD.
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Fig. 53. Changes in occurrence ratios of five year averaged daily climates classified
as rainy, fine, cloudy, snowy days and others, and in the number of
typhoon landings for every five years.

_..4...



+B #riikFRw B 461

ERMRTH A S, MR L- EEEEMII S Y EMORHTH 0T, COBRICINEZVWETE
fI2EY 0 BEICE2KEEPE > TV bDLBEREIN S,

(2) BRESRORE

IEEBERICE, BRT A5 ICRIEMERL, OO L 2 KEEES 3, ADoE#ECED
EREBIS Ui, £, BOZEBRECIOWESAEEES I, KYBEOERLEL -/, JITRT
NODRESENELT, MiRL-AREBEIIBI3RRICEIRBDNTWALEEELTEL,
T, IEERO3IAYE d745bb, KB (1783 ~1787yr AD), BLUKEF (1833 ~ 1830 yr
AD) OO L ZOKRICOVT, L IKWOEED, 0ELERT L, ThENFig.54(a) BLU
(b) DEHBB, 2L, Ehicid 185 FEMOFEME D, = 0.161 2RO HDIRLTH B, Thb
OE» SO, LS, BHIIINOOKIHED L X ICEIHOBESEEICEWMELRLILZ E8bR
B0, MBEWKRKELHEENSZLHICBbNE, $hbL, ThooflERVWThdEE LTHRES,
HALMIA I BWTREL-DOTH B, WIEIZ1783yr AD £ v 1787 yr AD @ 5 7Rz b/ » Tk
FL:bDTHYD, COBENKDTHOIEED, Kb &> ECOffichl: > TRERSMEERLTY
3, LHL, BEOHEES 1833yr AD L0 1837yr ADich-»TEEL - EWbhahs, (b) BITR
L7-DISED, o bic ki, 1836 yr ADICZbLH TRENXEMERL TVWSED, % Ok 38
bh TV,

S, Zff (1733yr AD) OASHEOESIHYWTEET 5, TO&XRFIEIFEEATECY,

0.2z
022
- Tenmei famines \Tenpo famine
0.20F
0.20F
. =
Q 8 B
0.18
0.18}-
O.16F /\ | 0161 A A /\

Vg 1

o.14|- for 185 years
(Br =0.161) 0-19r-
O~/2/ 0.12L-
0.10 TSR AN WU VRN ANV NN RO WU NUUN NN NS S N | 0.10 [T T S W B A |
1770 1780 1790 1800 1830 1840 1850
t yr AD t yr AD
(8) In the period of Tenmei famine, {b) In the period of Tenpo famine,

Fig. 54. Climate changes in the periods of the bigest famines.
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Fig. 55. Climate change in the periods of Kyoho famine and locust hazard in 1732.
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Fig. 57. Climate change and occurrence of droughts.
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Fig. 58. Changes in climate, rainy day index D, number of typhoon landings

N:, and population N:x in the Tohoku district.
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Fig.59. Changes in climate, rainy day index D,, number of plague occurrence,
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Fig. 60. Changes in rainy day index D, and population
in the Tohoku district estimated by Sekiyama.
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total population growth N.

_9__



466 HAB R ESH $£335B-2 2. 4 (1990)

LEEO/D, TRBERIEBLALERELTLE LI EERLTVS, LT, BHEKRKIALVE
U ARBESHESOIY, PHTHEBMFENZ 3 L8 -1biITH S, COLINTAEEDOLE
BDSH5, OQIFEHTREI &I, 1670yr ADfhEk B 3L ARFEOEHTH 2, THRFLE
BTE260DTHEH, FIBRLAcX I NEL BETFHEBER K-> T, FESKRIVL, BkRERE
WERFE Lo DRI LT, BN 1666 yr AD icEEILIEEEIEL, EHRENHILILDTHA S,
Lal, EEH20RZ0ENIH 6O H» 0ERS S THUMBROESEIT LA EREBTRET
BAHD,

38, KRl 15 EHOBHPEETRULFRIIZ OEENLEROER2RTOOTHD,
SRBOEEL LTo AOOEH, WPDLOBRIcEVT, TAHEESHEINTELI L2 L ERT
BILDBTED, 1S, 1810yr ADLBIC BV TRENTV AR T AEERHED > b o, i,
BB BT 3 5DERVIAMCBIAHRELTHRLAELDTHY, ThhbIoBREID LD
HURDBIRMSHEE I NI bbb B,

DEEZ, IhOOIARFEOHECHT S IC>VWTERETIIE, FhidFig.630 LS5 cREh
%5, Chickhid, A L7 2 SOFHBARORKICB VT, % OEEOHIENH: Ic 3RNRE(LAELET
%, bbb, 1600yr AD LIEOBRFEOE I F ¢ HERAICETL, 1700 yr AD b7 b £ TIhhE
TNCEBEES O, ThicoWThEf, WNE L THUTSBHIENEEARE I EDB I b1 B, Thic
LT, F2ORROHIE1800yr AD X 0BHEsh, FhizE T~ %L THChEH Y IcE
hl, LEOWRZOBLOBMAIEE LI Ehbhd, COLIBIAELOHEIIBWT, 208

&
1S

25_ ‘: "o:

.
e

.
.
.

DY)
Q
I

Nei for 5 years
o

Q

Meiji restoration in 1868

-~ N
.\'4:,-— Feso P

0 ) A N
1600 1650 1700 1750 1800 1850 1900
1 yr AD

Fig.63. Locality of irrigation and reclamation works and its historical change.
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Fig. 64. Changes in farm land areas and in the number of construction works.
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Fig. 65. Changes in total population and population in the several districts
mentioned in the Edo period.
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Fig. 67. Changes in rice rate r, per koku in gin in the Kyoto (Yamato) district
and its population growth N,.
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Fig. 68. Changes in rice rate r, per koku in gin in Edo and its population

growth N.
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Fig.69. Changes in money exchange rates of ryo to gin and ryo to sen,

respectively.
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Fig. 70. Changes in the number of occurrences of natural water hazards,
droughts and their ten year averaged ones.
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Fig.71. Changes in the number of occurrences of natural water hazards and
droughts in the four districts mentioned (1).
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{d) Kinki district.
Fig. 71. Continued.
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(8) Chubu district.

Fig. 72. Changes in the number of occurrences of natural water hazards and
droughts in the four districts mentioned (2).
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(b) Mino, Chubu district.

Fig. 73. Changes in the number of occurrences of flood disasters Np and famines
N,, and of construction works N. in relation to population growth in
the two districts mentioned.
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