15, RHIE < REBEE < OBIR AL C

WRFE R 5 (LER - A
wRBE X & R ® R

(BN A A H B E— IR TR =+ 1 523)

KEREDERPIFASMBRCARE 3 BYRIFT 2 &3, #BEKD
ZLOWER L DL HITINDOOH S, HE D HLAITHE 2 HERWER
IR CH U L KGR EMELOBBREL VLA E BE N
3o TOMBIRTREROMIFHEA TR, WHABRITN TIIFRRERL
LNZADREEICE L, SHRITR TR A Pody? B3 x v RX7 v 7
M TTITHE b 72 2 HBFRITHE T B BERO B AME/NOE IR UREIR
ZARBLLEYRHLTESZ, FEXRXBRRBORKIE L KGRI
DBRERD BT L b 72, ZMZEDWHEIE DM S AL Ov T T
~NTHR7”2,

L ABBEABES L& ORE

2T D PO RKMZEL FEFEDO—A (B MERLR2#EBDOR
(EPRISRT )82 4072 3 D THIEM RIBED L YIRA T, BIbFhoo
(REBHEERIROQO(RERED D) KRB TEIEINREIDOY
BALIDC, OWEWRMELS K Y Fig. 1 1TRE L7, KB
BHEE LT, WEDT v 0 7 JBIEW Y FHtAZ2, T 7 v 7 BB 4
NTw 203 1749 £(UTERBEBE Y DO THEIDUBT. 21l
HNRBERHER IR BB OB KR OB DERIH T 2D 2 H
U7o X T 5 DRMBISKIDIBEIMEO TRORME (BRFHRE
ROBEBBOBOME) Yihve 3 DT 2 355 57 38 1 o b s
(tectonic earthquake) & ZEAB LN 3P DIEH b Th b, ¢ LTCHK S

1) A. Pody, “Rapports entre les taches solaires, les tremblements de terre aux
Antilles et au Mexique et les éruptions volcaniques sur tout le globe,” C. R., 78 (Paris
1874), 51-55.
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R CEBERRARDAEY PG & U TR LEDADOMILE b 72 5 ik
BB B~ REICBERADOEYHLE LRI LEURNRES 225
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Fig. 1.
®---most destructive.

I «.-year of sunspot max. | «--year of sunspot min.

©---destructive.

HEEBYHE~ S, 3 ORAL
b BEE ORI BT TR
b 72 BHEEB LA~ B, 2O
I UL, BmREARDADEFHD
3 FEYMBT LERS, BI~NE
1796 42 X b 1886 4L (914ER]) T
X BEEOmAD YD 8 H. BAhD
P8 b 5o kit 8x3=24 48
Bk £ B R R R/ DIE { DAL
PRIZL BoD 91-48=43 42
AR RO R DOEE Y R
29, ZOMICEDRMEREY
B, Zny a0 (51
~E304E) DYIDRBIBELRD
Thbo T5HRITHZEEBITH 2
% RDR, TDBHKGRED
HE & HIZESHEEED LIRS & ©
BIR Y MR TID LB~

S HNBTHS 5o RERRRKICHE

KB OB ADLEY B & U TR

- 2 ZEYMITHE b 72 2 MRS R X

Z NS DAEITHE b 72 5 HiE EIEL
YA~ ENx b 3 IBOERD
JDOWRBIBHELTHELRD72, It
DA BRI O /NDEHED 5
FAEYMBTEER B, BINEE
&R CHIBNCTR T, 8x5=40 42
B3F L TR OB ADIE { DR
Y RIZTH, 2OHMTCEE B4F
BpL HWICEANBENAFH 6 4ED

DB ENY BETOME DL
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UC. BMREOIFADE DAERE LT, 37T4EY ., BRERE /D HHE
DEPELTCITEELRZ, LOZODYAD % DEBH Y VO CTRIGE
v“2% LRBLRDTH D

3 TRHEDLERX 660 4EEH 51 6 At T 3 55, %%ﬁ@@kﬁvi‘@fl\
DA T W 2 DIX 1610 4E 5, CThH 5 0v6 T 2 AT R FHK 1608 42
Db 1925482 T SISLERD { D Ch B0 HD AT A, SHl, FpEE>
DR DWR Y 2 FIREBRITEE 3TN TR 72, EBIQAICHESL
REBMMERHEMLT 306, EEOMBEITFEIC :UJIJ/\K:ZDORO

(1) 2B T O — B 2B D 72H 2120 B Z DI FED
MBS foE (Fig. 3) XEo TR % &, £4U3 quasi-periodic D3
b 23 30, 2D 6 1608 4E5: 5 1925 485 % A E DR E
MR OAZ 3 BRI o TR 450 2546, BEHROHmN T
3 1749 4EPH & Z UURT & D WIS U 2GA R AWM LB U T
DIFA LA DIGAIGE I B XM O 2o £ DFEEIX Table I (TFIZ 3
7ML %5,

Table 1.
Intefval L :hi} I

Age in years A ‘ B ©

1608-1700 93 47% 342 199
1701-1795 . 95 29 44 27
1796-1886 91 32 40 28
1887-1925 39 14 34 52
1608-1747 140 43 . 34 23
1748-1925 178 25 42 33
1608-1925 318 33 39 28

A---Percentage of earthquake frequency in the vicinity of sunspot maximum. |

B..- 2] I » 1 [P IR 33 33 minimuni.

C--- ’ ’ ” ) ,» , intermediate part of the sunspot cycle.

2) AL sohHloRNAMCH FET 20TEF 2Ll Lz o T umEF L
#5F e Zh b ORI T AT, SR FE-LofizRsd 25,

KRFEE REBUGRECHRE B4R (2)

SHBIE REBMAECTHRE HEFZE, HLHm. BLuiR Sk, Bt
HIE

3) ARFHEE BEBH#HACTRE BHETEE. BATARE (2)

€,
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BT A REIEAOE  ICHEDRE S %y, B BEEADE
CITHIEDR Z % %, C R BEiomKE A ADOHRICHIEDRE S % ¥ FiX
To MMM 254 T, Hi— DHIMC3HAkD B3 BERAD
S IH O B, BEDHMTIImADEL B3, BT
BRERNDOHBDH IO T2, S HEMOW B3 & 48 Bdisdos
(s D T DY EREHDBED 3 30 TR A v, WIS 72
BAETHR CHARBIRIR~N B0 0% B BRI D F—c 51
ELSBEZED T v, Bie &R IO T 5, XEHHDOELA TIE,
BRI DD H 32135 % L PO FIR TICHENTALL S
i Rmd o HMEZH TR L. H2ERTIEBNBMARONE { ITHEINS
R b\ ROBACT I BERADE 1T B ZDRDERIC
BERAREADHREIZZ BB EZ AP MEHHADBLY X T LIS

DB ANT D, BROWRZEDEEL T EBEET S & LT 300 45%%
DERT TR L TEIE kK, 5—RTET DR BIX, KB
MWEEZZ2EMCAIBEEELCHRETELAC ERLATBEAEE
Thd e Ao RITAHZWRINTHN TR,

(2) R TOME— AN, S, RO HERHIT O T
%&K%#LRF%MK®W(K50T%bHIHIV&%éﬁw‘¢
B MU HFORBELTRIE T,

Table II.
\\\\ R N
- Interval '

Age \\ in years A B c
1608-1700 93 822 18% 0%
1701-1795 95 49 .45 6
1796-1886 o 54 35 11
1887-1925 39 28 28 44
1608-1747 140 79 24 4
1748-1925 178 | 42 38 20
1608-1925 318 | 54 32 14

, |
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Table III.
;\\ == —
o Interval
Age \‘\\\ in years A B ¢
\\\Z
1608-1700 93 54% 39% 7%
1701-1795 95 0 14 86
1796-1886 91 41 17 42
1887-1925 39 6 36 58
1608-1747 140 38 35 27
1748-1925 178 28 25 47
1608-1925 318 32 29 39
Table 1IV.
\ Interval

Age \ in years A B c
1608~1700 93 229 429 36%
1701-1795 95 23 59 18
1796-1886 91 0 68 32
1887-1925 39 0 41 59
1608-1747 140 25 43 32
1748-1925 178 0 64 36
1608-1925 318 13 53 34

Al hER. SMUDIER L 52 dDWHBR R 28R 5 DI TRZ%
v, O T ONDOHERITEYE LUNILREICHEABEZMED 2013
H3B. FORDIERBYRIBLI LI EEET S,

 AMIHESE (Table 1) 12 CTE AL, 2WH OB T3 A SiAk
Ty ZHIMIR A 254 CRMANOHIBITR T A D3R C. BTl
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RIS 2EA T B hkDZI1 A A A COIERTH 5, MRS
F 7254 34 B OIS { v HEEE D Puvdh b (FRICEED
W 1887-1925 48132 5CH 5 ) A, B, C D% D Pff 3 fluctuation
BRI D, WO TENLDYMDFOWHEB D EHR I W DT Th
5o ZHIMNCS B 72BEDFH DN 16 DPAEDF O W DER D K
HhEENDTEDBHES NG RSN SETIUT A BFIKRT b &
EOTHEHEA~ALCTHD 5, WE T AR MMER I REHADOU I
I b MENES R AT LR S, Table IT 5 & 4R R T HEhIC,
A B C %o ftihic & o TIHILRIL L7205, Fig. 2D (2) Th 5,
thip b7 (Table L) 1255 T A 0 2B DHET T A, B2k
YL 302% < IS G 2GA T B DM T A B
KTROWM T C BHAELZO T3, XIS T RGA T
BHhkD%13 A, C,CCDIEFIRED Tw b, BIL S RHRITIR R A
DE WA 2 R b . MDOBRRIIX KRR A PR OEHIT L  #iE
AU B & = L RTE f‘mRﬁWEL§#%kﬂ{VKV el rp i
B HE B MU & SR ORI IZARBIE v & R A 2 £ L B Table 1T
I OERY . A B C SoMEY#tilic s o TRITZIIL2DH
Fig. 2 o (b) Th 3o

SR (Table IV) Wik CH AUL, 2 AMIRRLZERCTHE TD
PALREOZEITY b Ty ST 2 Y BERDEHFITHENZ
(BB L AFERICL B, B & AERICEICRIZ LeDdi, Fig.2 D (¢)
Thbo

(D W TERIE 3R L 0o RBICEHDIE R & %% L v
B 5 ENMEELO72DIE. BREHG D LD T & THAHMERI
%Hf%«ézaCIO{%%tﬁaﬁﬁa@ﬁ®%%kﬂéza#m
- H2DTH B, Table I, IL IIT DMK TIRENTHE2ETHD
2. C B LA DD PEICHEDIES %53 1700 4B H 6 7 4 124
LTw 3, 23 300 ZEMMEDHECIX Y 5 L 2 h&(MD T LDk
Zwdd, THUL S DHERC IKFIEBREIN TV BT ETHIHNH
PR &AM & 120 B RIS 6 N2RERITII AR L 2B L v AR
TIZ BB RO ICHENRZ (B b SHMUTEEDADRFIRECEDS &
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Fig. 2. (a.b.c.)

KB MBAE R DA IR 0 36 £ 3 T4 R . M o%G
KRB B O ST RO 3 2 S E TR MR 50 R B h
KB L AR/ oI EDis & 2 B B I 40 24

The double symbols express the % in the whole period.
The full line expresses the % when the whole interval is divided into 4.
The broken line expresses the % when the whole interval is divided into 2,

aa
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AR, BEEAOIIOI S AR S B E ICBE LD ER T
MERBHT 3 LW AHELOMOMENDHBRYHRT 20 TEEw
HEMEN S, PFLZ AU E T 2 128» T4 o

IL. KihZBOBEMSH

KRithEDRERM A AR CH E IFWIT NAJDOBHEET L2RHBRD
R T3, BUSRF LD & 72 i< il 3 oI 2
O DEDBITHE b 72 52 RIEDWFHAG & b 200 EROBIMDHET 3 &
LA LRSI, LFDHEREITO 3 T4 34 £
ETIETHE EMNONTE 3, BEIL T 2?2 3 H i D Fed
O KRUBGEITHEE 2 S EE DB 456 X AN THL72, time-interval @ iy,
¥ 2045, 283 4E, 25 4% LR b L R ASTOLEDIBIIMRIB Z N X b B
WL T 30T, MROEAY 10 IR0 72D TN TR, HliZ
EEHS D AN S AMUO L ENR IR S IR AT 2 3l
Al B, Fig. 3 X 60 EMEOHERBIERY RILR2DTH 5,

,_7/ =No. of destructive earthguakes during 6o years.

AL a J\

ol i L X=X
66o 780 goo 1020 17740 7200 7380 1500 1,,40 1"60 1(;.

Fig. 3.

ﬁﬁf TS ¢ IR AL IR DR 4 LT3 LTt 2 DIk, Hoi2 stk pt

LB RO CHR EE~NDB T LA D, TOEERS S cycle X
ziﬁﬁl‘w@ﬁi@ LR BZANB Y DU HLIHEDHKRL bRDOBM KL Ty &
OBRAND G RDFRAL TORERM I 0 ZNDEHX LD T cycle & L7
DTh bo Table VTR THEFTRONFEIATIE cycle ¥ 2T L. 04T
B O ARATICHE ~ 72 time-interval & Z @ cycle L DILTFE L 724

4) AFHBEE REBUREGRE B AEE, IR, ETAR (2)
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Table V.
time interval No. of Cycle Cycle/time ’ Cycle ‘ Cycle/time
taken Cycles (max.-max.) interval’ (min.-min.) | interval
! i
90vears 14 81 vears 4.0 81 vears 4.0
23 12 97 42 97 4-2
25 ; 11, 12 103 41 97 39
40 7 154 3-8 149 37
46 A 5 184 4.0 202 44
50 5 200 40 190 3-8
60 4 240 40 240 4-0
10 9 34 34 33 33

FEIEIC XU, 45 interval 1THE 2 FEF A3 { MBITTBNE DA 1.
FRT OB & U THORMIEON 3 D 3 o3RI N, WMl
SHH TR ABED IDBREINDG EZ LT L THBH, Table V 50,
RBAUXFEE 2Dl b It DT 3, SBIHIAUX eycle 2k TD 2 DEE
BEXUoTdid. MEDHEEII AL cycle 13 1T & o72BNID
METIXFHE Tl BEns” ‘

# b ITHR A IE%E O BB O TIEE P4 IORIE % 2 AR & EOR & g
O UM EAICHE LI OB Y R T 3REL b,

(D)

AL cycle & LT LD, 2ERIDO LD TH 208wk EkRD 2
YDOTHIMERD~Lthe LTHIAMLRBAOHA T & ¥ MikEe bihvio cycle
ELTHRONZEDHiY n & Ly ZROHEY » &L, CH3RHT OB T
VIFIT | 5 L cycle ©4&Of n %5 v OIE { IT normal distribution ¥ 72 37 SIF,
Tn—vfr=1/v K BBURR DL T2, Ti=vf2 (obs.) & 1/y (eal.) & dsAhE
—BT3HAE RBBADLOTH V. BRd T R MIMOERD 2
DEBENIONDZTHLIEESTETH Do THOHEORRRKD Table VI
DOl TH %0

B) HHE IORMBUMBGEN 8 (1916), 492,
6) MEEzE
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Table VI.
(madele ) EC bos.) | 1fv (cal.) (Tl ) [REIRE (0bs) | 1/ (cal)

76 035 001 76 015 0-01

o7 03 0-01 97 011 0-01

94 02 0-01 ) 01 0-01
154 022 0-008 149 0-28 0-007
184 017 0005 202 014 0-005
200 0-15 0-005 190 012 0005
240 0-07 0-004 240 0008 0-004

34 013 003 33 029 003

Table VI X b&EML 2D Tn—p? B 1/0 X V#ELLKTH %0 EIHED a1 »
D3 ¢ ¢ normal distribution ¥ L TR A o IREDHT data O YHHEATE R ITT
OHEEY HTH LR VO REE T %0

15. On the Relation between the Sunspot Number and the
Destructive Earthquakes in Japan.

By Takeo TAKAYAMA,

Earthquake Research Institute,
and

Takeo SUZUKI,

Seismological Institute.

The present investigation is a statistical study on the relation between
the sunspot activity and the destructive earthquakes in Japan (Formosa
e¢xcluded) for 318 years from 1608 to 1925 (Fig.1). The method of this
investigation is that, the number of destructive earthquakes which
occurred for three years containing the year of sunspot maximum or
minimum and the same in the other years, have been counted and
reduced to the frequency in an equal duration, which at last were
represented by the percentage frequency. Similarly, we calculated the
earthquake percentage for five yéars of sunspot maximum or minimum



374

KRR e KB RE L olifFciT [ Vol. V111,

The values of percentage in Table I-1V in the text are the mean value of
these two cases. 'We took statisties, dividing the whole time interval into
two or four and also the space into three zones i.e, Owmori’s inner (Japan
Sea side) and external (Pacific side) seismic zones and the inland zone of
earthquakes which is aggregate of several local seismic zones between
above two. The result obtained is summarized as follows;

1. We can not find any remarkable relation when we take statistics
over the whole Japanese area. (Table 1)

2. When, however, the three seismic zones are considered separately,
there exist remarkable relations, that is, (i) in the inner seismic zone the
earthquake occurs more frequently in the vicinity of the sunspot
maximum (Fig. 2a), (i1) in the external seismic zone, on the contrary
the earthquake occurs more frequently in the vicinity of the sunspot
minimum (Fig. 2¢), (iii) in the inland or middle seismic zone the
relation is not remarkable (Fig. 2b). These facts suggest us some possible
relation in connection with the shift of the zone of the atmospheric high

pressure.

3. On the cyclicity of the destructive earthquakes in Japan for from
660 to 1925, the curves of fluctuation of the seismic frequency have been
constructed by taking various time intervals as unit of time in which the
frequency is counted.

Each curve showed the apparent cyclic nature with its own period,
which is found to be 3 or 4 times as long as the assumed unit interval as
shown in Table V. This clearly shows us that the apparent periodicity
is not the real one but is subjected to the accidental phencmena
completely investigated by Professor T. Terada.

In conclusion, the authors wish to express their most sincere
thanks to Professor S. Fujiwhara for his kind guidance.
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