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CHARACTERISTICS OF OCCURRENCE FREQUENCY
OF NATURAL DISASTERS IN JAPAN AND CHINA

By Yoshiaki KawaTta and Shinji HoHANA

Synopsis

Occurrence frequency of natural disasters generated by potentially hazardous
atmospheric phenomena include typhoon, heavy raifall, drought is investigated by
the analysis of numerous Chinese and Japanese historical documents which are rich
in climatological and phenological events of the past. Spectrum analysis shows that
a predominant 170-years cycle which approximately corresponds to five times of
Briickner cycle (35 years) can be detected in the time-series of occurrence of
flooding and drought in China. In Japan, however, due to not enough many old
documents and the small number of natural disaster occurrence, this cycle is not
clear but in flooding the periodicity of 170-years exists. From the view point of
long-term changes, the disaster occurs under large influence of climate change. At
low temperature, especially at the Little Ice Age, the scale of natural disaters such
as flooding and drought may grow large. Climatic hazards producing disasters with
economic, political and social repercussions have always been important to change
established social system.
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Fig. 1. Changes of tree ring width of Japanese cypress, ratio of (*0/"0) detected
in Japanese ceder in Yakushima and average temperature.
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Fig. 2. Temparature change during the last 5000 years in China,
expressed as deviation from the present day mean by Chu
and averaged climate change index P,'® (the numbers show
the four alter nating warm and cold periods).
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Fig. 3. The trend of the temperature fluctuation in China analyzed
by Chu and deposition rate of & (*0) in the Greenland ice
sheet estimated by Dansgaard™.

(a) iERE; 1200- 1300 £F, 1550 - 1600 4, 1770 - 1830 4
(b) 2=, 1470- 1520 4F, 1620- 1720 4F, 1840~ 1890 &
(c) @i 1521- 1650 £F, 1720-17794F

(d) 72H9; 1841 - 1890 £F

22 bHELHEOSKIROBEF

EtomEsbrEOR 2965 shE0RBEEbBEOZ W ERMIcHKT I L}, bLEDA
AREIGE V. 72 & 2, DET B E 500 ERJ OBk ORI, S, 815212 3idrglic 3 > ofiigic
RATXBESNTHELY, EPHREGREILTICEELHET 2, Lrl, HETRIHSLIOH
PEbH 2R TTHE L, ThsE OREHRNETBELEHLEERT 202 o0T, HETRANTSL LD,
Figure 3ici3, KO®ic & 2 BEASEOREREOIERMH S8 SRR O 300 FHEIFHSE
EFRNBTRLTH 3o Thh SHEOEHEORNOER S 30, PEE OHEEORRE/LOMER
BEAETNTORWI EDbh 3, $Hbb, EEOEEIERH->TH, 2RNLKJROEEER

_4_



FIH - #51E L DAEEPEIC B 2 BAKEOREFES T 895

RLEER S, COFER, J[BCERT I2BRKEOREBRFNEEETABAICREEICLAS, L
ML, 3DULBMR T -V EGL E-IBRDBR LT IVLENS DT, IITREBENERDOES
WIVKER (Little Ice Age) B - TREL THA L S, .

/KB IE—RIC 1650 EH 5 1850 FEICE R TBORBHIZ S I45, KBICRB 120FEF TEIHDIX B
EhdH B, Shove ickhid, 2—ov/¥ QL 40° 25 50° OffOHIR) TIE O/, 3 Mo/VkIE
BHoTEENZTNFNORHHY, ROLHEEHLNTHEY,

(a) /IVKIZE 189 1541-16004E; (R) & (B) B U»ER
1591 - 1650 4F; (&) R U »ES (H) his
1651 - 1680 4, (R) ®HTEAS (H) S

(b) /IVKERES 2 #: 1741 - 1770 4F; (&) &S

(¢) /]VOKEASE 34#7: 1801 - 1890 £F; (R) &¥

ST, ThoD/INKIERBESABOB/NMNIEOWMETSH 54, 11 HHEELIB ORI O W -/
(Minimum) (%, RO 45>Th 5",

(a) Oort (1010-10504F), (b) Wolf (1280 13404F), (c) Spaerer (1420 - 1530 4E),
(d) Maunder (1645-1715%)

ChoD/INKIAEEBNAEOHIETH 545, 3—0 v/ Tid 900 EH S 1300 HLHE TIHKIEDEBEL
DS, HESENREL, BELAEOHALLBR TS -1, UHHZICAD, LR+ v RH85F 0 16
i TH DU T, 148155 IM0FEE TORKFIETIR, XHEBDTEMT, CLARHGKGIE
otrbwbhd, Lichi-T, MEMNIE->EZDGT 5D Maunder /N EWR 3,

S ORBEH EUEZEE & ORERIE, BRETORBIALNEABZVLELNTVEODT, KigxH
WRETEET P T7OKPERSVT /KO ZOMIGEEERTAL S, $TIC, Fig. 3 TRLEX
S, KEMRKBEESGIEET-HT23L5TH 5, LiL, /NKHORRERS &V >Hh ORI
PHESDBRESD B, 1:EA1E, BPLEFERIEVDNAIKBPOHE (1782F4 5 1T8TED 6EH]) D5 b,
ERICOED > 1T83EH, S 4 FERERY FFTA LS, =+ T2 1T80ERDOERE (585
10 H) ORBEEETLTEY, ThidRIEBIIEEMEORKLEED S, HHEOKEDRIRER
DEHIEEDBIENTE B,

(a) 1783 4F:
BA; 2ERKRRE, & IRELREREZR, WNLERM, 5 An5 7T Hcbh g CoEiloAE kI
& > TRMERBIE
thiE, FERGICERE SBEBHR
(b) 1784 %F:

BA; BidumRehds, BARLULIZDR, BHARER, KOEHRT, 845

hE, FELdgg, ERECEE HepE
(c) 1785 4E:

BE; 2ENEE, HtTRIERCEZE0ER, BHAFDEN

hE;, #to—RElr&et TR KIET FRIXTHE] 0idE
(d) 1786 4E:

B, 2EFNGE, WRERILO—BERVTEEL DK, XIE

thiEl, FEL, IR, B|ohREH, ST IBANERIAHER] OifH
XS, bHEEBEOLBNEICEESEENSED SN D,

5K, 1830FED 5 B FELHI I THLETRRKEOHNEMSREL Ty, oM 0% - Higihs
ORBEEET L 1KE? P OERM S, TOMMLPLRV/IKEITE & HEahd L Ebis, &I
KXHETH - 12 1836 FFOLEMSEREZRP 182 FoFBELHTMAL 2L LTV S, oHichET

_5_._



896 HABKHEAER $325B-2 ¥ 1.4 (1989

i, 1832 I ABIEE D, TABRKE, AR OXBEMSRONBEE b, 3BFEOHKSS 6FE
e R D KU - 2R OBEh TV, JOLSKE, SBEEHRFASSZODOHTITOE
v 2= VB TOSBEOBLMSED Oh 5, COEFNBHEL - TTITHEI -0y @RI EVD
R3% A RO TBREH L ERORKRH L THICERL TLELLIFALLEbRINT 20

3. MRICAVSERE K URITE

KECHT BB L 028D 3 LEABRICES S, 205, Mt E{TIicdTER
ﬁ%ﬁm;éﬁ%ﬁbibﬁ<.E%Khtéﬁf@%muofwébwﬁgibmo~ﬁ,%%®ﬁﬁ
HEDNBAHED o0& Xicld, TEFFOROFLVERSUREL LS, 2T, RRXTHLI LR
DXL F ORITEICOVT, BEERT LR LY,

3.1 SEEOER
(1) HBH&A:
gEHE AT 500, THAKEZRR & FTEAGREEY MV, Chooke, ZO/E
LTWRKEOEEOSHEE LHKOE S ICBVTHEKV TS EWVZE 3, KEOBHE L TIBLK,
= R BEF, T, i KRTHE, Thoik 20 TRKEOREMEE L. S5,
KEOEMAMS D LROBED M, TAREMFER PHHERT LSS ORBERV,
bHEI B 2RI S - EREARKEONTE, BHOEHTHrEOPLMIIE>TVNIDT,
shEFETEEIC LT,
(2) WHH: _
sikle LT, TPEEREKABEL 2V, i3 1681 HicKRSERET, il 3 Hich o0
HAKENFEROHRTRINTS D, KEOBHER, KOLSCHASATV D, BH, EINOKT
B TH D, BEIIK 16000 #, CAREFTHREITFEEI TV 5,
1) KK (a) kK (2670 ) BK, =
(b) B (2634 ) FiEo, HlEg,
() Zof (2095 #): HE, KE, BR doh, HE KANEL
2) A (a) WEL (43634): ERNTORELSE
(b) #E (3343 ) EEAD SOBREDORALLE
(¢) #ofth (737#): KKILE v
1, FEOAFITHERLTHE LI, NELLARORANIRE L LT, ZOESUWLTHELHON
wEhbicdzhTnd, COFE, ZhZhOKER-SVT, HERE RoEERIDVBEOZNL
D b—RC A IED) SEERESTRE N TV S, TEKL EORANIKF B TNV, £
oT, coERoEmic, TERIKRSEPR & MEREKCET B8RP bRBITICAV:, BilE I3
mww&mﬁﬂ@ﬁm%mbb,SMMKﬁuéwm#@#KﬁﬁﬁénTméﬁ,%@55,%@?
it Fig. 4 10RT & 510 2564 fhB A THY, FREMNESSEE-TVS, £, COEBTR/IS
KIFRBTRENTOEVOT, EXHRKEORBIZLEMBERE LTEA L.

3.2 SEHORRE

BiA Lk, RO S IBIT Lo £F, ¥1000 ALLEOREEDNRAE L KEEERKELER
L, baEicoWTZONEAHE~N, Chi3EH R, S It TE S, PEIzOLTE, WEE
S EHA B VRTHOETROLZ VLD OHE LT, BROZBOFTRT Z LTl

x5, AN LTIRRRY MBS SRVET TSI L, &, HEIRSLTRREENK,

— f —



I - AL L bAEEDEIC B 2 BRKEOREEEHE 897

The number of flooding

0 10° 10°

2564

Huang
Ho
Chang
Chiang 167
Han
Chiang
Huai
Ho
Yungting
Ho

35

150

157

Fig.4. The number of flooding in
large rivers in China during
the last 3000 years.
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Fig. 5. Time-series of occurrence frequency of huge natural disasters
(the number of death is more than 1000) in Japan.
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