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Yasuhiro Umeda and Satoshi Itaba (2013) Vertical variation curves on the Pacific coast of Shikoku before
the 1946 Nankai earthquake. Bull. Geol. Surv. Japan, vol. 64 (7/8), p. 201-211, 7 figs, 3 tables.

Abstract: The long term vertical variations including 1946 Nankai earthquake have been obtained on
the Pacific coast of Shikoku. However, the time of the datum just before the main shock was undefined,
because it was obtained by human witness. From tidal record, the time was estimated to be between two
high tides of which were the former spring tide and the day before the main shock. Within this time width,
we proposed a logarithmic function to represent the vertical variation until the main shock. The time
width was also confirmed by the witness testimonies for decrease of well water. We convert the decrease
of well water to uplift of the ground. From the data of the time required for well water decrease and of
the uplift of the ground, a gradient of the logarithmic function was estimated. The time width was limited
from the vertical variation curves which were obtained from the level data of the Geographical Survey
Institute and the gradient of logarithmic function. Finally, as a median of the time width, the time of the
datum obtained just before the main shock was adopted to be 6.7days before the main shock. On the
Pacific coast of Shikoku, the vertical variation curves until the main shock and the logarithmic functions
as an approximate formula were determined. According to the function, it is estimated that in one month
before the main shock, land has to 0.3m raised at Susaki, Kochi prefecture. This is consistent with witness
testimony to say sea level has been reduced in Susaki bay.

Keywords: 1946 Nankai earthquake, vertical variation curve, Shikoku, well water, witness testimony
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PUEREPER R IC 3 5 1L RS BT, A
(BUE D E L BRBE) 12 & 5 K UE s Il R & KR (31
DM FRRRIT WS HER) 12 & 2 B 2 lAaGbE T,
1946 F-FaE bR EL AT F TOM D - RS & R 72
KEROBRO S 5, [FEEMZERO L TE#RET
HBH, THIHWEOH L ROWNEE HEMHAET S Z
LIk > THZEDT, HEDROMEEDMIN & X7
PIARTH B, KT, ZO[HEEM | OEL%, W
fialdkd HEGES A 6 L. BEIc>VnTiE, H%
ENT=HFOKAK N &2 L OEH FIcHE L, £8)
HORA LR/ 5 FAEM OB OFEH & Kb 7=, Wl
AR BHEE XN EANZ, FES A 63K 5 M=% 0
HPHNICNE 5 Z &2 6, HEMORGNIAZENH & 2
DT DRI D WO M & HEE L 72, HfRiixz o
Mo TH % 12 H 14 0 11 1 (KEED 6.7 A %, A
ERNCHEIEL S O N2z & Yo Uz, S E O R
MNEHSNI=Z LIZKD, REERTE TO L TAEIhR

A ZENTER, ThAERT 5EMEKEIET S
ZEMTEE.

1. 3UBHIC

1946 4EabEE (DUF, FRCH S 2R A L IER)
ZBEfR L 2t oo B R AENE, HELER AT BRAE O FE 1
HPREE) 12 & 2 AKRHEHIEAS R A I EBOR | & L TAKE
w5 ([ LHERE, 2009).  PUERSFEERA IS SO
THE S T B A HbE AT % O Ml R 131939 4F & 1953
HEOARTHY, HIRTHEMOT — 21380, —Jf, Kig
J& (BRAE DU 1 IRZ TR ) TIPS - WL &0
KREME D720, KRERTE ZOEKIZ, RF D O
BT OKEETEILUEL Uz E NEBOREEIT->THD,
IhaEHPEE LTAEKL T3 (KikE, 1948). %
72EEE, EO K FAERFEERIC I 2 H0E %2, AET
D 19277 5 1928412 T > TV 5.

WIS, WA - S E ISV, Mg A
WA, REO[T & %O “[FRIRE (F 2 X2 & o FE
CMIRIE) " DA DA HIFE T2 Z 12k > TR
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Fig.1 Long-term vertical variation graph at the bench mark
(BM) No0.4673 of Geographical Survey Institute (GSI) at
Susaki, Kochi prefecture. ( after Umeda and Itaba 2011a).
Solid circles and diamonds show the data of Hydrographic
Bureau (HB) and the survey results by GSI, respectively.
Two data before and after the 1946 Nankai earthquake
show the survey values obtained by HB. 1.2 m in figure

shows the amount of subsidence by the earthquake.

W, ZhzE[fElE]le LTARL TS (KRR, 1948).
5 LEARERNCE, DITo2mioMEm 2 i S h
T, F9HEC, “FEWINR & 5> TEAEORH
DENEINRZZDH, & - EFIOFIN & L7200 5
5T, [FEE]AESNREHAL RN LS TH 5. 6
AT, AEEORN, $TAbbHEIFOEBRICBL T
i, HETH 2 Z L LB OMmEEE) % E &2 EEL T
03mDBENDH B E ENTVBETH S (KIRE, 1948).
AKimcid, ERRoOMES OS> B, FHIRiE O[]
IZHBWT, AREEATOM (DUT TR ARG R 0 3 A
LIRS ORG A, EIN ISP HBIES A E 2 RMHL T
FET 22 e hikAd. BEMMETHN, KL RET
XMERHBW AT -2 L LTRSS 2R TE, PR
B OWERREMAADLESL I LI2L T, LTEH
DOWFZEL R Z e NHREE £ 5.

2. REEOZEEHTZ7DHEEH

PR AT & KPR R OB A A G bt 2z RIFIB 0%
o5 7%, MEE - B (2011a) 12 & 5 TIHERE D
FEOBPTTHONT WS A, I Z Tl kIR
W, MEH - BORO 7 S 7 OfE FEEAT L= E, M
RER A BN B,

XN, MEH - B35 (20112) I2& > TR &7z, 1898
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An extended graph of 1926-1946 in Fig.1. Dotted curve is
expected by the witness testimonies of the inhabitants.

Fig.2

0 5 196512 64 B HIR T O L T AB AR L7728 D
TH 5. FXDZERENS BT & 5 2T O A
M (BM.4673) IZH T 2 MERRTH D, 1898 LD IRYID
Fhaid(¥a) L LT7ay P LTWa, 308N
FNEZAKBEIRNCZ X BT — & & b T, 19284 L AREH (1947
) D SO0 RIEH» S/ o HEMTDH 5.
KEDOERTEALD 522D F — 2 3ZEGEIZ I T 5 FEE
WTHD, RERICHBETIZ12 mtELZ2F %2R L
TW5., HEHEEROTF — 2ty b EARRFOZHiEm
ML DBEDT, TN 2R SE5720, hEDT —
Aty bEEEFLTHIEDZHIZBNTNS., T4hb
5 L EE T AT D 1898 - £ 1931 D 572D DR D 5 N
ffi & 721928 4F- DS, K& D] (19284F) D %
—EEXETND,

B AT T 0D JEUE |3 A R0 OO S K IR T & B DI xt
U, ARERROZ T EUEE GE1IXNTEEE) Ik %
MK T 5. F 727K R O RIEAE 13 5 I O W
EHBOMIEDSZ Eh TCnandl, #FEMEITHHETH 5%
BEBLEFRLT, BFEIIRAKTOI me EhT025 (K
[, 1948). XITIZZOfE%s, KEOFi &% L2015
mEOIRD I T T — =% LT3,

3. XEMREELT 2BBORE

KT, REEAOZAFLLHERT 5720, H1
KD 1926 fF-— 1946 -2 Jik L7z (BB2IX)). 72721, 1
X, $2XE ERPOERZT — & & HIZEH TRHA
2T, BT L SBEIEAEARIISEIT L2 b T Tl n
DTHEBIPDETH 5.

IR O MR A B TIE, BREEE A em S
FAEMAZD L RLAEIREREEEZZONTEHD (H
Z213, Ik, 1976), HW2BXNIIRU 72 & 5124 7.4 cmD
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Tosashimizu sea level (1946 12/1 - 12/26)
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Bl 7AER & T2 213 E A 12V, 1946 4F-Fi il
HEBRTOREEHLIZONWTIE, WL DO E0HEIS » ik
ENTVWBER, MEENRFLIKCZOFRL TAED
EBFER, AEE0i 02 ERTCd 5 (Bl 2, Kk,
1948 ; AL 2RI T, 1995 5 WA, 2009). Zh 5D
AEZDE, BREE2XCEBETRLELS IS, AE
HANZ G > T b KRESEBLZEDEELZONS.

Z O ERBT 200 L LTiE, BEeap, X
Borf, BEEPEENELLNER, FT—2DT 4T
AV BN &<, F2XOBRIZE LRk xR
W&, AmTIHEREL 20,

D=—a-In(t)+D, (1)

Wi A 29 t OWALIZ HE (day) & U, KEZOFAEH (1946
F12H21H) 6 EIZEHhDIES.

4. BT —2%&BEICLEFRBRERORAEED
REZI DHEE

AT B AL 2 F O CEBRR % 3 < 1213, AR
BIOFEMITT — 2 & L THBERTARTH A, [1ZU0
WIZ]TEBRA KD, KEERIZ & 5 ARZETOHFHA
EOBENIRHTH 5. AT, KRZEFTOHAEMD
B &5 5 7201 LEEAROEIN 7 — 4 &2 8E51,
AT IS DO BEL D E E 175 .

TEFEARICB T 51946512 A1 H»SRHA26H £ T
O 1B O WAL VNI A2, 2002) &, F3RNIAR L7z
FAEEA L T IZ 75 kmE EBER Tl D, RCEIRLD
WEGIZE13 2012 4 1 AR O ¥ T 6 43 72 W 2RI D UE 5 3 7
WA, RO X S ki TN OIS L T X B
FE1E & Hllr L 7=

BB PR A IR & OWIN E RS 558, W
TS 2 IS I A IR A TS 2 &S0

The tidal data at Tosashimizu (after Kobayashi, et.al.,2002).

7%, KEEATOMEM S ZDE S 52IZE T B %
S 72 LARGE U7z, REERTO T & il & R 5 &,
TWIREANE 12 H 20 H 23 WEL, i il KE 411820 H 16 HFLH
Thd. HHFIETHD, YRHCHBEI MM E LT
FHREOMREES BV E Bbh b, ARENTO KO
BRZ 12 ASHI17HETH 5. HEHEWS BlL»61F, Z
D57=DDHKE, & 5\VIEE N5 O RO i 5 HiE7E i
GO & L TIETTREME S En.

AT 360 2 58 L IO Rt T O 7 — 2 % F okt
Bro7ic7ay F LERIDBEAX-ATH 55, K
R O B (0.615 m) I 2 W Tid, Lido##HIC &
D, 20H 16K (RED OS5 HAT) & 8 H 17k (KFED 12.54
HHD) D5 722084 #HE L, BAHTS DD
270y L 202007 — & (HIE) 2hFhiz,
1939FELIHT O T — # # MA C2/DTF -4y P &L,
Uz (1) X&E FO T/ ZJ kTR 72 it % [6
KIFIZ 2 RDFHR TR L 72,

HIRDFR)INZ BT ERMD FIETHIN 20T 7 %5
4X-BIZ/R L 72, &, 20124F 140 &I & 0K
& DRI DZE XTI T 1353 72 RN DIE S AH
7, I OBE L EERIZ, N0 T & MR O Rk
FENIAGR D i I3 T X B R &R L 7=,

WINLIZ D < BRI O 1%, O EDDHETIEH
DA, FOFPTETIE L B A& 0 S IREY LB
RS, FlAE, AROFOKENES > T3, Ll
DENKD & FITHIOKMARGO RN A FE T & .

5. HERIE 22 EIC L FABRERMDRAEE
DEFZ DHE

ZOEITIEAFRERNRE L 2H KO TICBE T 25 H
BAES A 6, AKREEATOFEMORLNOHEE 2 il A 5.
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Fig.4 The curves in order to estimate the time of the survey values just before the main shock. Abscissa axis shows the days

before the 1946 Nankai earthquake. Solid and open circles excluding 1928y are plotted at the times estimated from

the tidal data and the witness testimonies for the decrease of well water, respectively. The numerals with vertical and

horizontal arrows indicate the day or year and the survey value just before the main shock, respectively.

Aif7ETIE, FFHF RO TR Z Mo BT 2E8) &I
BELL 72, ROT L MABREOHP (oA & vl & 02
U, JHPFARMET UK A & BN A O E (4
/AL O &K 72, Z Ok L FE B &
AR & 2 5 RELIHEE O 7= O iR & ke, g Sh
% IR D HEPH % K2 D A A 72

5—1. WFKEDETEE LMOEESE & DRRF

AN B B I OAKRLIE, e Bk
&> TERBZMFT 2 E WS EFILH, HHIEH,
Q010) 12k > THIHEIN TS, ZOEFLAMIZ, Hb
TABSE S DD > TOBEAIZOWTIE, Lo E
EHE T ROMG T & OBIRAAE 2T 5 (HEH - B
¥, 2011b). AT ZOBBRREZEHL L5 &L
s, WFEHUR O R KRS b2 > T 57z, Z0D
728, HUFAKREE N R 2 B 5A OKMAK T e Lok
HEOMERERD S Z LIZL .

Hy R ARRE & D A > T B A1 ST (B X T,
T ORERE R (h, - hy) &3 FARAL O T (Ad) & OBtk
RA2EXICETF L TRRAD &3 I2E AN TW 5 (HFH -
i, 2011b).

Ad2:2a(hi-hj)-dtaanz/tan@ (2)

MEH - AR5 (2011b) DERCHIZ H 2 E3IRN T, T
DOFFEIZARE EB L TWB R, Kif5ETIEd %400
& OO R &5 FEIKT (hy - h) ICHEH AL T 5.
a \FHKOWELIRKOZNEDD 5RO 5N BET
B0, —MIZAPFHEN TS, dITHKEOE X (B
)T, EEME DA IE4mTH S, ¢ IIPERIZE T

BT AN DA ABRTH . = AMLHIMD & 512 H
M ORFA/NE BT TIE, 8/ NS HMETHY,
BHIX OB FHOMER022)ETH 5. 0 1ZBENR
BIAA T BUEKE, F O EOIRAK E OBER AT 1hi
EOBTHETHD, —fRINSZNIN1E 7 A
ThH5. EEWXOEGEIF076/ETH 72, KB tio
fetd i (h; - hy), MR AR OIK TR (Ad), W AREDIEA)
DHAIEm, FAREIZE (degree) Th 5.

) RIFEE X O HL T AR & 2B rh /28 DT
HBM, WKERKENINT V2 WS T B = AR
WINTIE, o cemh o2 ELIONhS. AEkR
5, FRD/ST A =205 B, K EFKDILEE T
ThhiFaldEZTEHELTHS L, ¢, 0BfHD=
AMIZBEWTRELEDLS TV ERDIE N5 TH
3. Wk > TRAEZDRIHAREOIEX (HRX)dTH
2H, ZZTHARBEOREE (d)2#ZA2T, QX»6H5
h3HoREE & HFKOKTREORBREHSXITR
L7z WARBOEX (@) A0 x— 213 Fibo k5
P X T Al A R L 72

) XD LODIE, AKALOK T & (Ad) A4 Kk D
JEARIZETSETTHD, Th LITIKTT 25481,
T Bt i & KA O N RIZIFIFE T & 5 (K -
B, 2011b). FESIZ& 2 HFOKRMACFIZ2 m ~3 m
THHZ D, WAKEDOEATHNGETE 3 miEE
Eho-ELENS. LHOREEE, HFEKOMKTE,
WAREOEADEGRE R L2E5K2 5 8bh 3 K5I,
WARIZEL 25128, HErhtboRRIZk-> Tt
FOKRMIZAZLALTTBDT, JEOEARED =L
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Fig.5 Decrease of well water against uplift of ground based
on the equation (2) in the text. Attached numeral at each

curve indicates the thickness of aquifer.

YN T, JRWHIPHITE < OHFOKMEIMET T 5 &
Fiohbd., L2UEEZIEZS Tlda<, AEORHNIC
HFEORMNMET L2 nS HEGESE 2 - KT
WTE, RNOIKMIZK A 57280 HFFDIES
MNEL<, 2m~3m K LTI iﬁc‘:ﬁo“(ibl
EThd. ZOZLerbimKEDIEAZ, FEMIXIC
%4 m&KIEIZIZZED ST, H‘j(“(%6mfifé':<‘:ﬂii
T5.

5—2. HFAHPETLAEBEIPSHESNZ ETES
DREE (ZXENDED)

AP TR KR, 1948) 12 K AL, 1946 F- RV b 2

DORUZHFDOKMME T Lz WHEES 1, MEO K

EHRRICB T S8 TG S Tw 5. %0)7751(
m&w B9 % B Jﬁ*?’éﬁ?ﬁ‘ét;@i 5

%E%E@%f)a ﬁ%%@%ﬂ!ﬁﬁE@ﬁbim
2005) D22 Th B (o). REFAHKL12 21
HO4IKE19 3 EH T H % 75, FEIXDFEF IC KJAULTARE
J8A T H D20 HEA6 WA 7 0¥, HEOIF K OKES
m) BRI T ENTEH, Y40 ST KA & <
BoTW2]Z25Thb. 7, BiilX TOIES TIE[A
BOHFKERY T TWRAD T T 20 HOBEE T
WERE L P S 720, YHPEWRAE LTI HD, 200
EIZRWEAD T ohEL Korz 21 HARToRE, <
DO BERKNDOKFEHFTAKERE S & L —T g
DF2mIEEMEIE L THRAL. WAFKIZE > Tz
&b B (EEIEA 2005, HEHIEH2010).

WIEHIX DI F OLA, AREED 21 BiR ~ 22 BER i 12

1k HHOBEE (- h) IS LT, AP0 Q) RXr 6
KD SN ZWHR (). D& Ci3Aho (1)
RWACE N (R 18

Table.1 The gradient (a’) in equation (3) for each uplift (h; - h;) of
the ground. D, ’and t’is obtained from equation (1).

Susaki
= hj(m) 0.03 0.06 0.03 0.06
a' (m/day) 0.049 0.098 0.022( 0.043
Do’ (m) 0.483 0.869 0.138( 0.308
t’ (day) 0.07 13.3 0.3 28

Asakawa

BHEKIBD-Z 5N, ZOEETHA 2D
KEB3I md -2 E 3 »1Ebr» 6 kv, EFFHAC
FEHONTOBRIFFT TIERND 20 &K E Tk
2mPl LB H B Z NN T WA L (FEFIE A,
2010), AEBFAEL 12 HITEKEITE H5DT, i
KIRETE» >t eFE L oh 5. F72, HEmO
M ZE B O EET, HPFDOKMEHRAIIEFLDDH -
el bNEHN, KPWD TSI h -7
VWS ZERHETER . 25 LERHELEEZE
L, ZZTIEARENHOW(KRE DK 22 R 2> 5 4
75 (R 12 IR & T2 2 mOAKNIE T3 % - 72 SARGE L
7z, AR, RN E X OHF T, BESI2k b K
EOK 16 HEEIRT 2> © 4 B RENIE LR £ TIZ2 mD AKX F
N -7z L HEE S,

HsX2 5, UHAKEOEZ B3I m256mTh 7z
Wity KA 2 mflK N4 3 & 113 0.03 mA 5 0.06 mbE
BT3ZERnELLENDS. ZD5FDODMMHHIORE
DOINERKTH D EREL, fE5 Ih-l» 5, £
NENICHR L TR BEREE 2 RDTAhe. ZTZTH
O B &, A8 A BRI TR L 228 O T
5L, (DRXOFRK () 28T H2» 5, DT TIIZEHLN
EMEREIZT 5. TADBIGE L 72RO LR T H
5.

Bt &t OB D Ak (@) 13 (1) & D,
—(h;-h) / In(ti /" tj) 3)
THb. 72720, WEMITIRET 2 HBE O DI (a)
EXAT B0, ZZTROAWEIZIEZS Y2 ()%
DI THD. t IFARBEREMOHE (day) & LTV BDT
T EHHEOESIZ & 5 12 BEW T & 22 B Ak 2 h 2
N, ti=0.5, =092day Tdh 1, FEEEHREN] EHHbX
12DV TIE, 20 HOEBE (REOK 16 R fIT) 1213585
<, 21 HOFHG0 M (ARE O 4 B F) 1213 B 7« <
KolzlnwdZE25, =017, tj=0.67dayTH 5.
JEHLX & BLHIX Z 36 0 B T O B R (b, - h) (ISK5 5

ZEAEL () ZH1RITR L 7.
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EREATZEDTH S.

SRR & [AAR D J7 T, Uil Bl oI 1B % H
BREA &, B2 5 5.5 kmBENL TV BRI O T — &2 125
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Fig.6. Amount of vertical variations
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Sakinohama from 1931 to 1946 Nankai
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(7.2 W5 REIRT) 2L 28 HAET 72 5 7z & HEE X T 5.

Z O Cam L 72 H P AKIZB T 2 EES 2 6 DAL D AL
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2O HEE L 22 SIAEIC RS & 6 v ) s+
B5Z2T\5.

AW TR, AETOFAEMEORZNL, WRECEE 5
HEE NS DDORLIOHNIZH 28D &L, 2D
HHRT D IRELINZ 0 il IRE S & R 2 ic L 7z, o
BN 12 H 14 H 1585300 Th %48, 7 AITHe Ui
WA HO NETH D, KERLED6THRITH
3. ZOHERZE N OREMAS 5 N2 1% & P
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2k
IR DT — 2 IFHBEFI AT D 7 — 2 12— X H 7 {H.

18984F-2 & 19464 R £ TO L TS, GEHIZHBEREN & KEBOT -4 Th 5 HERT. 2> fOFDK

Table. 2 Vertical variations from 1898 to 1946 Nankai earthquake. G and H indicate the data from Geographical Survey Institute (GSI) and
Hydrographic Bureau (HB), respectively. Data of HB in the year with the parenthesis imply the shifted data to combine with that of

GSI.
GSI | days befor| Sukumo Saga Kure Susaki |Uradowan| Kochi Tsuro | Murotosaki [ Shiina | Sakinohama| Knnoura | Asakawa | Hiwasa
or HB eq. BM.4620 | BM.4644 | BM.4668 | BM.4673 | BM.5002 | BM.5003 | BM.5142 | BM.5140 | BM.5136 | BM.5131 | BM.5121 | BM.5112 | BM.5101
1898 G 17520 0 0 0 0 0 0 0 0 0 0 0 0 0
(1927) H 6935 -0.219 -0.1635 -0.084| -00758| -0.224
(1928) H 6570 -0.0094 0.0108 0.0154 -0.0148| -0.0185[ -0.2715 -0.2813
1931 G 5475 -00103| 00119 00169] -00163| -00203| -0.2986| -0.3094| -0.2492 -0.1861 -0.0955| -0.0863| -0.2547
1932 G 5110 0.0161
(1936) H 3650 0.0447
1939 G 2555 0.0944 0064| 01069 00974| 00594| 00551 -0.2431 -0.2447| -0.1856 -0.1236|  -0.0354| -0.0315 -0.1995
1946 H 6.7 0.592 0.0906 0.5108 0.615 0.2652 0.332( -0.6915 -0.5213 -0.349 0.0664 0.436 0.164 -0.144
F3E 200HIIZ I B A (1) XOFRE (a) & EE (D).
Table.3 Coefficient (a) and constant (D,) in equation (1) in the text for two periods.
period Sukumo Kure Susaki |Uradowan| Kochi Tsuro |Murotosaki| Shiina [Sakinohama| Knnoura | Asakawa
(year) BM.4620 (BM.4668 | BM.4673 | BM.5002 | BM.5003 | BM.5142 [ BM.5140 | BM.5136 | BM.5131 [ BM.5121 | BM.5112
1898 — | a (m/day) 0.08 0.069 0.083 0.037 0.047 -0.074 -0.05 -0.031 0.022 0.067 0.029
1946 Dy (m) 0.733| 0637| 0.764 0.333 0415 -085 -064 | -0427 0.836 0.539 0.205
1931(x) —| @ (m/day) 0.086 0.072 0.088 0.039 0.05 -0.065 -0.037 -0.02 0.035 0.079 0.036
1946 D, (m) 0.757 0.65| 0.784 0.343 0.43| -0.809 -0587 | -0.382 0.136 0.587 0.234

*Sukumo(d1932-1946

F6XNTIZ 1931 -2 & RE W E TOR & ik 2 45
757 ERIETREN TN B A, BB E Q02
0.1 mf2fE L 2 LAVNE <, FRZE0.15 mDHPHNTH 5 7=
WHETIXID S Z 7121dR LTungn., 2 (1898 42—
19464F) D F — 2 70 53K 5 N 7= F 2 B 1 5 xR
DHFL(a) ED X HIRICE LB TiL L7 5HiTIZ()
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N7z & 912, KERO T — & 2 EFAENT O 7 — 2 124
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ThHb. ZolAEKRL L, 19314 (TE B3 19324F) LLai
THE MR, AERBAEDIZERD 18984 D Z 1 &
20, REEMOLEE %R 5100%, BEARD #h .
filiZz FHOTOERIT % &0, KEISEWERE L3 DO
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WK 7228 Btz & B 7RO GMICEIE 2 7 7 TR L
7z, ZORNZEH W T il K (FEEO ¥ 7) 121898
LU, BIABRRAEES 5BEIZXLDIT S HHEK
L oTHB. 19314 EBIT19324F) gD 3 DD F —

A5 (1)U X > TRD 5B I B () &
Dy dEE3RICELL 72,

O E TN T, ABRICEEK L 725 i
TITHIEERNIVERE L T D, WA VLR U 72 5k
TIRHEN E TEBEEL T\ Enbhr b, KERIC
IR EDKE Do 7R &, REOKE 5 72t
PIZOWT, FIRGMDO% 2T 70 i hzA %
TR E R CTASD. RED 107D 1B DZEAL
I3 T2 0.009 mDFERE, i T3 0.007 mDILET H
. 10FETO TEROZEZ (1) RI2& D, 105F &£ 954
D) RDODDFETH 5. KBEDSHERTO1EM (4.5 L
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Vertical variation curves and the logarithmic functions that approximate the curve. Graphs in left and right side show the long(1898-
1946) and short (1931-1946) term vertical variation curves shown in semi-logarithmic and in linear graph, respectively. Each datum
on the vertical axis, in both graphs, is plotted relative to that of 1898. Horizontal axis represents the days or years going back to the

main shock occurred.
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