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Cover photograph
Samplers used for aerosol samples

These equipment are the aerosol samplers settled on the rooftop of the 7-8 building of the
Geological Survey of Japan. They were installed to observe the dust events such as Asian Dust during
the Japan-China joint research project conducted from 2000 to 2004. Details of the project are
reported in this Bulletin (vol. 54, p.251-267, p.303-322; vol.56, p.259-272, p.273-301). The machine
on the left side is a high volume air sampler and the one on the right side is an Andersen-type low
volume air sampler. Although they were exposed to the weather and became old and decrepit, they are
used again for the observation of aerosol after the Fukushima Dai-ichi Nuclear Power Plant accident
in 2011.The mountain behind them is Mt.Tsukuba.

(Photograph and Caption by Yutaka Kanai)
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1946 FEBMEAMICHEXNFFEFAER CTER S W AHF KRRV BKULOEL
HgEHREEA " - ARIBEE ®

Yasuhiro Umeda and Satoshi Itaba (2014) On well water and sea level changes witnessed before the 1946
Nankai earthquake on the Pacific coast of Shikoku, Japan, Bull. Geol. Surv. Japan, vol.65(11/12), p.129-
144, 6 figs, 2 tables.

Abstract: This study investigates the vertical crustal movement in the period approaching the 1946
Nankai earthquake. To obtain data for just before the main shock, we examined witness testimonies on
well water and sea level change that might relate to vertical crustal changes. The testimonies were taken
into consideration along with existing documents and local knowledge of the inhabitants of the Pacific
coast of Shikoku. The water in a few wells decreased or dried up about 1 week before the main shock.
Abnormal changes in sea level were witnessed several days before the main shock. From several hours
before the main shock, fishing boats returning to port could not dock at the port because the sea level
was too low. On the contrary, there were also testimonies of those who noticed no lowering of sea level.
The generation of a tsunami is proposed as the explanation of the abnormal changes of sea level and

conflicting testimonies.

Keywords: 1946 Nankai earthquake, witness testimony, well water, sea level change, Shikoku
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1946 fF- R ELRT O MR O L N EB &R 720, %
TSR 5 & b B F ORNL & i AKRLOZ(LIZEE
b % HIEAES &7z GES OPER, WEDFRER T

IS VT, A & B 2 D A K 5 TT o 72

I —HOHFTIEHd 50, AEO AR E A, 5H
FORMAMET, ZnUikEh Tz, Kozl e

BH A 5 E S 75 SR OFRE S HE STz,

ABROBEMIFNIE, s L 2 R T a0z e
WA T LAEEWIRES &5, WIS, DK ki
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BUFKRLDOZEALR, MR %6ES 234 5720, K&
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1. FUBIC

ROFIHEO THNZE T 5728, UL DHiOMET
b B 1946 4B HHEHGE (LUF CIEARZE & E.5) Rl O Mg o
A REAROFEL S AN Z N HEETH 5. 1898
251953 4F- 2 TCOHIM D L FA®NE, MUEAEEL
FEEBO 13 0T TR 5T B (M - s 2011a). A

FERTOZEBENCB L QR 2 22, AR
FHFABME T LZE WIS GES &80, KK T &%
WO I EB RIS 2 77 A% S h (g - B
2011b), AFEERTE TO E B2 KD 5 N7z (M
H - 8%, 2013). HEE OKRRIZBEY 3 HY%GES % IUE
T 5MFET, AREEFOZIZET 5 HEEES 3K
DAL ST, WANOENE EIZDONTOIHES K%<
TFAET 2 I/ o572, K CTRBRCRE S hTnwsFE
257Dk 6, g0 L TEENCBRT 5 &

NBIFKREHEHANOEIZET 205405 Lt
12, KREZLOFRE R, 2L 7z IEMIZ DWW T OB & HL
DB EIT>72DT, ZTOMELWET 5.

FEA OO & DI [ EEHR B TS), IER21 4R
MR A WY | OKI&IR, 1948) TH D, MUKEDK
¥ele), BUEOWE LRGSR & 2 HARE T
3. [RIEH0E, U - WA R OB - S b
D3 6B > TN DA, ARG CTLEET2 M o [ AL (12
WHE A2, 1948) | & [HIZE K OB SEAR VN, 1948) | % S8
T 5. ZO2f (LU P TIEHR EIER) T, FULEE
2 6 JUMNIZE 2 KEPER - O VB RIS IZ B 1 5 JH,
e R ORI PE S BB R ORERE R A M X h T 3
AR IEAEREOBFEO1LHI0H2 6812 A TH

LICHG G - HEESE & ~ % — (Former affiliation: AIST, Geological Survey of Japan, Active Fault and Earthquake Research Center)
*YEMRE - KILBFZEEBM (ATST, Geological Survey of Japan, Institute of Earthquake and Volcano Geology)
*Corresponding author: Yasuhiro Umeda, Daigo Nishiooji-cyo 128-10, Fushimi-ku, Kyoto, Japan. Email: umedaya@nike.conet.ne.jp
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5 1-ak AEFHOIFTARIZEET 5 HERES. /N (1948) 20 & Pk,
Table 1-a List of witness testimonies on well water before and after the main shock. Extracted from Komukai (1948).
&2 & A B W *E # xgo
B B8 (Tokushima P.)
B I5HET (Kaiyou T.)
HW-1 %Il (Asakawa) ERl, HFEMOKEIET HPKIFEREFTU A, 17 ALNICEIR 37
HW-2 | 5% (Tomoura) FignD APKUELE | i, BY AR 38

HW-3 SR (Shishikui) , HEKLIET

5H
T. 18RI SES-FHY
=R

JKGZEEIN, SBA, EHY. Thiold3E ~ BRI TEIALE 38

& %1% (Kochi P.)

HW-4 | &40 EF (Kochi C. Urado) 2BFIENS, FFRKBENT- KEZIFEIR, REE 1 ERESC 41
HW-5 975+ 8T /N (Shimanto T. Omuro) 1:BRIF, HEKENS KELIFERICEIR. BEIL2BMIFERHC 43
HW-6 | ST {£% (Kuroshio T. Saga) BT, S EOHFFKLIET ERIZERE, FRIE108 MK 44
HW-7 | %G+ TFH (Shimanto C. Shimoda) HFHET 1EMEIHFAKENS | KEOKSH THTERICET. BBIX17 AR 44
HW-8 | L1&;&/KH % (Tosashimizu C. Nuno) AR, —HOHFFKEND KALIF15BIZFETEIB. BBLFERITERIFERS 45

NnTn5,

£ 9 O DOOHKE, (MG IE PRITE 5 (P,
2009) | (AT CIEsCik2 LER) Th 0, SHELATT O
HAAR ZRERA M EDCFAERRERIC 30T, 20024FE0 5
20084 T, ABHORFEHL AR MO FAEL, Kl
SrFELHEDOTHA.

Ihb &7 20FITWE, AEFOHFKROZELR
B, F, WEOLE L ELIEITh 7 3RS A ALK
ENTWBH, AWETIE, o FETEENCR#H 4%
Elbh, HOZOKZ X H 2HEEHMITZS30
LT, BEICH T BT AR LG I 2 iARN
OZEALEERY EF 5. R OBEEIZEFEIZITbIZDT
Xik2 DFES BISIREHEER Y T TE FELHLITK
MAEDKRE IR L 7275 & #H15 72912, 2009
225 201212220 T, CHR2 ICECH S =Rl S & ICHE
oo THEIRD fEE1T- 72

2. HFDOKAICRIT ZELE LHRAE

2.1 XESRZE
FFKOFAIZBIS B SCRk 1 OB RN HZE ] Ol
Ml Ui, 1948) 12k 0, TS 51 5 iR REt -
TR R BN ORI 2 C, HR 723 H k0% L
WOHEHHMRH 5. FAEDOHFEICDNT, (A, 1948) 12
ﬂ#ﬁ@ﬁm < g e 1F 8 ALK IR TT O]
kol d b, AHTIRMNEREFRRREBE LT
m%%#Bmﬂ%%ﬁfﬁﬁgmﬁEWiT%WDiﬁ
2%, ZOMTHFAKICBET 202 H % D13 370
Thd. ZTDIBEREANIIFT DKM NS 72k
A XN TWBE DI, d 5. 8hFrDH &, K
RTDOKNZEAL R OAREBE DO FARORI AL, H1-a

FIZE L 72, KEWOZLE 2T E & AKNDIETTH
D, KA EFALUZEWS G ERn. B, I
FAIZBIT 350d 2% 5 370D 5 5, KEZELDDH >
7o 82 & 2EALT, % D29 71 iy & BALFIC/R L 72,

ARELME T U 72 8 22t [alkk, € DD HTF 29 1 i D
WTE, REBOKMENRED, BIHLZHIZSAE
MR Eh s, Z0Z e b Z2DOHFIZONT
&, REFTOKMIZE T 2B EHD, & 5V EHEIEH -
72D LEbh DA, KK TFORRA DL, KA
IR a2, Tk > 2R 77 - 72 L e &
N5, A (1948) 1%, AERTOH P ARKDIEZIZ DN K
HWEORBHANZENE LAk B S22 L E2RTED
ThH o> THIZHROZELTIZ AW ELLTED, Fik
R & ORI ERL T3,

SCHR2 TIIAREERT O RE IR & @O 1 1O FE I
G 75 & % i ,%%Wbﬁﬁmﬁ%#%#hfwé
A P 1, ﬁ%%%&ﬂ#%mﬂkﬁ%ﬁiff ES
VB 2 AW T A P RICH EELD AT h T
W5, ZOHDORENOIFAKIZBET BEEE 12171 %
W1bRIZEEO . PHOMENTONZDIZ, AE
FAEP P T VB TH D [ML ERNVZ] 0S5
ME 2. FH1-bEDONW3IIEB OGS 223, 228iT
WRZEADOH 7= 5HET, KBRLZAA»SHFD
REPET LT BT 2EERS 2R TEBA
EdHorz FAEDI B, NW2 ENW3IEE CHISETH D,
NW-4 13 HFARKDWD R 5726 LD T, Fig2tt
AT L, BEERLSEH1020 2, H1ICIEEAE
EWATRLZ. FROFEEICSTEITORM A
MU 7z &S Wi, .

& 72D O P K THW-2 ENW-2, NW-3 (3 $ﬁ)
BELUHW-7 ENW-12 GHZTHE) E, RICHF2E 52
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70 1-bFk AREFOHFAIZET 2 HEGES. Fdf (2009) 20 5 Hioke.
Table 1-b List of witness testimonies on well water before the main shock. Extracted from Nakamura (2009).
=5 W% AEHOHF KO KR w2
iy =] =
1 B2 (Tokushima P.)
NW-1 | SEI%ET B (Minami T. Yuki) BLLEET, 5SHAINSHFKOEEAH oI I1EHLV: 145
SBI5HT (Kaiyo T.)
NW-2 . HMTEADOHFEHTAISEA Tz 1L/ 136
##3# (Tomoura) N Z
NW-3 M618, AREDHFKNBEN-EEIZE: 137
S H1E (Kochi P.)
NW-4 | Z3=Ti7 ;EF0ET (Aki C. Seiwacyo) FHEKABENF-EESFELIFEL TGN 38
NW-5 | &% F&U (kochi C. Tanezaki) HED2, SAFIANLDEIRTROLELKSLENT 55
T {E™ (Tosa C.)
g . 2084 A, BKAKNEIZLES. KFEIMDODBEEDNDHFELEIC
NW-6 | T (NiD BTN, [\ B D H FEHEA T SR 60
NW-7 F21B028%EE, HPKIXZEZ o1z 1ERIZELV: 7
F{& ( Usa) — -
NW-8 [RETT, 208 220D 2385 [CHF KIFLAE M1z | LRELV= 75
ZBIE T (Susaki C.)
NW-9 58/ ™ (Uranouchi) 21 HO2BEE, FHF KA 78
NW-10 SEEMT (Hamamachi) M08 M®, HPRKMNE-z1LBEFFDESTMSELV: 85
NW-11| st{&BT E@MT (Nakatosa T. Kaminokae) L%\EE%?EI;%B#)E*(IEEO%' 2, SFELIBEELLY 94
NW-12 | m7%+7 T H (Shimanto C. Shimoda) HAFHERIIZEILO=YE =YL TLV= 110

B RO EEE LTIEBL TS, k2 Tk
FEHIC BT BHF WAL I PRGN TVB A, X
B CIRAEX OABHOIFFKOLRIEZH S & DD,
KERTOZ T E . ZD KD Aflr 5 ik e &3
TR SN 2D TIEEEZEITH D, DF0DH
HINhhr-o7HFEL<bbLEbNS.

2.2 MEMERYAE

MEFE A (2010) 1, /N A=A A EIZH B HF DK
fiid, fE» 7 LRI X > T NIRZIK T4 254
NdHBTEAER LT FRITHEDOTHEH - H35 (2011b)
13, MR ARSED 2 > TOWBAET, Lok E &t
FARDIE T &L OBIRARD 72, T AR & 5 TR
e TE, MEICLo THFKRDIKTERL 2L, T
HOBHBEDHEENTRETH S Z 05, MEID#HE
FARMOK FEREAFODIZT 572 205 BEM e
W & GEB RS IT Bl 0 2 2 Tl, KDk L ZD
KTREFE TR TICEL 22RO W T BRES S
ZLEMTELEDT, ZO200% L FIZHNT 5.

SEEE - MM

BMEEY B &G 201042 A4 A, HAefifE (B5)
ZOMh : [FARIZE 1-bEDONW-6DIFSHETH D, ik
2O0FHPNA RO ENTHII. il > 725E S O

B3P ToLsD.

AR IE, ACEPE S ek e LT ES W 2248,
MAFI214E8 HICEB L7205, AZREE & i 4 5
AT WMPINEZ L TCuzo Tl kHoH A% H1
[\ M > Tz, AEORTH (12 420 H) & i ki
HoANE R 72 7208 (16 5 171 E),
WHIFAECTF (2K ONW-6 (D)DK A 7% 70 > 7=
O—FORIZEEE T THEETE, BREFy TV EH
NI B0, ZOLxEFEL Laros7z. HOKEILS
m~2miib3. BVTRIIRY, HEDOHZ (E2KD
NW-6 2) & 7256, R0 AKIZAELS KoTwW HE
DOHFDOAKBEIZI mT, 20 HOF(7HEE) 1213 AKIZHD
Tz B B2 ONW-6 3) DHFAE, 19HIZ
HTHTTRE, ST (KIZDH 7)) 28, ORI
NTCnEEBWE BWEZAGNSEWEZAEES
ZGFHEARI) OHF K G BORNIZ G -2 7 5 7.
W, EEOFNIRKT, ZO1Z 513 E T200 m
EEDWES 572 HiEIZHED FEhic &k 3) gz
EAE R ST B XBARBD) WES &Lh o720,
AL HEERCHAWR I N, MERI N HERD
FETHIEHIXIL 1.5 ~ 1.6 mOHARIL T & B 72,

U5 IT 40T (55 1-b2&& ONW-3) O RO I L= D
W, X2 TR DRES 7228, FED O L DIk
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' Shishikui
Tsuro
N
[® Shimoda
© Nuno O 10
/ A C: 28 0 50km
Tosashimizu C. 9

(CD & F (2009), (@) 12/1MA1(1948) 12 & 5 T, HF KDL T AR X i, (@)

A AT O AlX].
13N (1948) 12 K B FAE T, HFKOIKT A8 S kb - 721
Fig. 1 Map showing the distribution of surveyed wells. (L]) and (®) are wells where decreased water was reported by

Nakamura (2009) and Komukai (1948), respectively. (@) indicates wells with no reports of decreased water as per

Komukai (1948).
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A TOHFIEE Y 7 THRA BT T 20 Hi
FTCIEEFE LN ST, TP ERALFISKLS BT
DTHAAKE L THAT, 20 EIZIZRA BT 5
o7z 20 HPATOWFEE, B&AEORWIET S
B, e 2 ACRABA RO B B RO
HEDFF I o7, RERE S & LR RNA T A -
TWee0) =722 07, 2 miEEMEL L TRAZ.
W 72 K13 > Tz

F1-bRDONW-31E (NW-2 &) i O @EE ¢ 6 hizq
FBTH 5, FMRKEEOHF &< OIEIH T & Biic
H%. BUHO DO T IZEHEE L D 400 miE E PO
T TH 5. &k, HEREOHF &HFEHF & ok
13100 miZETH 5. 2002 4F-1CFH 2 HLD SAA L 2 HRI2I,
BT K & B2 OB IH I 72 & B 7228,

1-bZDNW-212 & 3 [ A O 1301 B I Ty =
EVI OB WHO BN S 5. WL CIEATERTNS I
OHFORMMET LT eDEEBbh 3.
AE»LHEINBHFOKMNILTIZ, HETRIAR
il H O8] (K52 0%y 22 BERHT) 22 5 475 (R 12 B R ) %
TIZRARTImE S22 &2k 5. 72773 midimiACIRE
DARETH Y, REETH QORI T TITARMAMET
LTWRARZTh U T Th 5. WEITEEORA, ¥
TREEDHH DAL & A F O 2 h & ABEBROIC T % L
Tk 3 &, KEORTH O K 16 BT 2> 5 A
2 H P 0 B (4 BFIAIE & 80) & TI22 mOAKRMIK T2 3 -
TR I NS,

WUz, FHPFORMIZN 2B H - 72 &I GES
AT L TEL.

SEEE : IhFEIFK & Bk
@gﬂvat%m:mmilﬁma,%ﬂﬁ¢iﬁm
T (A7)

ZDfh: F1-bERDONW-11 DFEEH, k20 FHHh
AR REHIETT. SEEEVEZEHEL -0 TIERL,
MR S 2 S hzihie UTRES. DU ISR
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REU

%2 T & TR 3 0 TR K OIRTT WAL

Tosa C. Usa T. [y 2% e OE(LHHE S AR, AL ([, O,
! D) K W) EH2EASH (@ BBIKERL.
i C T NWS(Q) B ESCFIEE 1R, B2ROFSISHIEY
3 , A , Hashida 4 %. UIS-TIE ARG & 2 B & HU D F A i
AiNs41 T OD NS-40-, (R3320 fizl) . HEXN P b,
/TI‘:—M 4243 £ Fig. 2 Map showing the points where well water has
s
; 1;; “ / [SE2 0 decreased and abnormal sea levels were witnessed
B* ,,,’LL ‘ N at Nii and Usa harbors. For the symbols 1, O,
= 3 ) - NS-40 Al B, sce the captions for Tables 2-a and 2-b.
I /“*"'\ - (®) is same as in Fig. 1. Letters with numbers
V= ¢ Inoshiri , .
> U 4 ‘,D\ correspond to entries in Tables 1-a, 1-b, 2-a,
- \ e\ ] . . .
\ & s Tosa C.Usa T and 2-b. UIS-1 is the hearing survey point from
NN Umeda and Itaba (see text §3.2.1). The map is
& ¥ / - A TR (BT EWeb) AL (25000)
based on GSI maps.
50
m mTokushima ~ ®mMurotomisaki ~ mKochi Tosashimizu
3
= 30
2
&
10 j
0 e JJL#J] A
1 6 1 16 21 % 31

1946 Dec.

WX fEE, ERE SR, KD 1946 4F- 12 H DR AKE

Fig. 3 Precipitation at Tokushima, Murotomisaki, Kochi and Tosashimizu in December 1946.

G
FEEEOHEOHFIZMEN, S 100 miEED L Z AIC
BUFL, HEids5~6m, KEIISmEETHS. Y
BTOHE N Y &L L DD TKEAE LT I
FARIIABZO IEBIZERMAS B Ko720, LIE6K

T5ERDBH 572D T, KP7z& - 72K ICHISKZITD
ThWwz, WoTumicEBlka <, 2, 3RH$ 2 &K

AR S>TWzDT, ZOEEEHEDBRL TWZ 7.

D%, HFKEIHA=Z5 7. 1 E2rOROHTIC
WTEBERHICH I A<, REH TS -7, 20
HERES Eo7z2MEHME BN DT o7 KE
DOHTH, MWRIBRIIAIRE > T 2h, KEFTH OO
B BN E WS T FE 7.

2.3 HFKRZOFHEEEED
FTTICEMEI N TN D X 1S, AFEFNZAKM A WD L
=0, KELMINO LW, N & = fINr Iz d %
HFETH 2 MEMIEA, 2010). 72K B (F
Z1E, Miyabe(1955)DFig3) 2 b 5 TH 5. FHF K
DDA HEX NI, FnEZATEAZED1E
MaiA» 6 ThH o, INEHW-5), FHMHEHW-7), fiHW-

8) 75 R EIZ Lo, R h g o (HW-
4), FHIGFNW-5) Tid2, 3HuiA» 6, LfEdisiE (Nw-7,
NW-8) R ZE I i (NW-9, NW-10) T K5 fl mif 1 i ¢
W5, MYESEEB O (HW-2) T 5 H 2> &I KD 1
WD AHBE IR TS,

E 7 HIREO K 5 KA EBIIZZL L Tz ln )
WEEH B0, KA EFLEEWI Hid ., A
ﬁ*&bfﬁofntén#meUi PN O R %
KELZIF5 WAL, BEIEAH, 2005). JABTIC&
s, P, EE, LEEAKICB T S 1946412 HD
Bt (KRIT, 2014) Z53KNISR L2 12H2HIZE
HIT41 mmOENR B 505, ZD%, AENE T3P %
, BAROHHTH 2. WKHTHD, bEr iz
BTEH T ARMEANR T OB S - L lbh b,

M ED FE IS W TTHE O[T 1 T < HF AR
Wh7=Z &b marzy, ReOHEGEMEAT
BB L T NdWah 572, ERERHIKMIE T
DHEX N, FAeMBEED AL ZHEOIFIE, B
EFTRTEN SN, HEMICKRAARSZ L3 TER
{5 TWW/z.

AR IR R E /T O R K DR IZ B 2515
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5 2-a% KREFTOW KNI 2 HEAES. HIEIEA (1948) A 5 ok, ARRA ORI H £ TOER (12 H 20
H 178 % ) 2 AT, ZHDBERZER E TEAMNTRY. koA &M, O) ik
PLOMT, ~FHEMA (K) &R (Q) RO, B 572 Z L &R
Table 2-a List of witness testimonies related to the sea level before the main shock. Extracted from Matsuzaki, et al. (1948).
Squares and circles denote daytime (before 17:00 December 20) and nighttime (from 17:00 December 20 to
just before the main shock) observations, respectively. Open squares and circles ([], O) and half black squares
and circles (W,®) denote witness reports of sea level lowering and abnormal sea levels, respectively.
&2 & AEMOBKE RUEE O K R &ﬁffﬁgﬁgg'g%
58 (Tokushima P.)
HS-1 | ZIKET tHTF% (Mugi T. Tebajima) BHEARLAASHOFHDSSTMBEBLCL: | 2o | & |
@5 ET (Kaiyou T.)
HS-2 #;8 (Tomoura) 4, SHEINSRD NN DKIELLHFES L= 21 O
Hs-3 SRIE (Shishikui) 20H D21BEAS22BFEEF D F BN G ETITHWNEDY F TH-f= 21 (V]
=412 (Kochi P.)
Hs-4 | Z¥ET Bf (Toyo T. Kannoura) 12ANB&YISBETY T CKREVBERAHOTAEMERLE o1 21 [N
HS-6 | ZAWT RF(Susaki C. Awa) FRIRATORFLE, FAEIL\ oA f=CANMBL 32 O
HS-7 | SEAET E)IIA (Kuroshio T. Kamikawaguchi) R AN e B LIPS R TR AREETRELTY | g | g
HS-8 t1£5EKH % (Tosashimizu C. Nuno) 208 DR (24858) BEDEE TIESINEVRTETEN S LV 19 (@)

AWANRTW B A, EEIZA (2005) 1 1854 4F- 0 % B U
HEE ORI &, T AETE AL L LSBT TFH 7 K A3
N7z WS ECRAMHERL, ZORLOFIRMEL 5L
T3,

. BKME(LICBET HFES EFRE

3.1 XEBREZE

SCHR 1 D (I IE A, 1948) 1213, Bl FE O —
L U CHIRICBET B 0 E NI, W ORI, W,
%%ﬁ%,i%a@%,%®@®ﬁ%b WwWCEdnrh
T3, ZhoOHh» 5, KEMOUWKZIZET 5
ARV L T 2-aRicE L O 72, RO E X
W22 5 PR L 2-bRIC L=, WiE TIECHN DR
NR=V%, BETILE2OASHETELL, S XHD
O ESBWTEL LS.
WEOZEICBE L TiE, 5 0WER &% E TIZHE
WIS ORBN R 5. REREORHNA S HiH (20
H) DA J5 17 B & TOWH 2 IR TIE, W3 s
L TRENTWER, MiHYFLUEOME D% 1%
W S IME L 215N, TAabBIRS Wz RISk 5
WARICBET BHEN L. ZDRYIFE 457200
=T33 5Z kel AB12H20HE21HDHA
I ZNZTN264 274 THY, SCHRT OFTEIRIZIE 21
H 00§ 5 04 W22 A < A B, Wi T HIZ &2 - 72
ERARHIERT OWE NG IH T 5.
20HA17E E TORMBOGES &, ZhlIEO®R
Mozhe 2XAT 2720, H2-ak, H2-bEDF24
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Table 2-b  List of witness testimonies related to the sea level before the main shock. Extracted from Nakamura
(2009). The symbols ([, O, N, ®) are the same as in Table 2-a. Black squares (l) and circles (@)
denote no changes and no notice of the sea level, respectively.
X2 | REF AES
&5 % ABEM OB KL REBE O KR DILE | £/ | e
#S | BET
1 B8 (Tokushima P.)
£ AT (Minami T.)
NS-1 I (Yuki) B AR LR (21 H04B) L EREE DL T Hot 147 [ )
NS-2 _ BLAEZ 6B (A, BT EREEDYLL 144 L
H#04& (Hiwasa)
NS-3 BILFEZ SIS, WHERE, WIThLELEEREEDLLT 145 [ )
SBISHT (Kaiyou T.)
NS-4 TR, SR IEENSINTHIHTTRIEAETET, BONRERVEILHW: 132
NS5 [20A 2185, RBLIMEIAEI L THSHTTABTETS, BOSMNMERVTROE | o0
EREL=
wss | 8558 (Tomoura) (21 FOSHHE, R RIS CTRBLIRIEBI AN T AR TSR | g5 o
NS-7 208 21BHBESHAACFE. BEEBISHLEIEHEME L EOBNTHEICANT 136
NS-8 NBMEERAIE. BIELOTTCHAFSETECHRERLTEIAR, LD | |,
LESFRICERRLME
NS-9 21 BIBFEIRAE, FAGIVTNMIA AN T, BRI AN, ZBICB p 218
_ = - 21 AORFLEIRE, BLBUTESIE, NMHEIBWILCRAEL, NEESf. KFEOETEIF ©)
NS-10 | R (Shishiku) EMAGIE, HEARGTREL T, p 218
NS-11 20B 17856, 1F O TARE, MOFNN—E THKEE o1 p218| N
=408 (Kochi P.)
B¥RT (Toyo T.)
NS-12 BRI RE ([ FEA T (LEF D FHBEE B - RBISHABF(EDAIBIET) 1 o
NS13 0B 1B AR CEAOENEL. FRATETYM(EASOBM BILNEN. 218 |
M22B5EEIRE, ORI EA>f=&57 -
208 AHARFICEBORBLEL. FEFTAR BRRICHNRCRENREE Y. EIVH ce
NS-14 B3 (Kannoura) 398 (B ARICHN, 28BRKGULLTEDIFESICHNE L. 21 B2 ERE, H0R 5
BIERECEI T (UEOBOREIXES BHLEITETHNDIET)
NsS-15 208 2285t EIRE, MORERCEA T 7
NS-16 BITR DL (L B (SR o 1= 8 [ J
NS-17 21 B RI2BSEE AR, BGLICE KA DM of 9
ZE R (Muroto C.)
NS-18 20E23BERS. BB ICLBOMIKEGIERBL ST MOEL 2, IBFIHDS | |,
Y, FRBFCEREEINTL:
4 (Shiina) [ O
NS-10 20 H 20BF M 21 B IR, BB EILVTIRE (BRI FELNT THRLTRERLE. T4A 12
IO SO EBAKREN oI/
NS-20 208 17BE, 22BHEIS, WEGEYOMOBE LBt (RENBIID REELYTY | |
. TREIHMS m
s | (Mt 20R1TH IS, 2EERE, T I R REE DAL B5 2 1
NS-22 21 BOBSLEIRE, BOBGIZE b =E I ahor=EBS 14
Ns-23 20H 23B5EEIRE, BICEHITEREEDLAEVBLEN BT 15
Ns_pa | T (takaoka) RIMESIRY LT TOEDT, BOTLABRETAMET. OADSLEANT | ) ®
LML
NS-25 B2 FHERE, FRLRIELENGCTRLEZO THOEILE G >OTRELAES | | °
Z 8 (Tsuro) 2
NS-26 F208 OTEENDTH T BBNEABINTLVZ1E SO NI 57 (@]
NS-27 20 21B5EIRE, BRITREGHA BT 23 o
NS-28 AR (208 OEF) DEEFHHE LI NTO I EMDEBIRZEDEE 28
23 (Murotsu) 20E 158548, MRITIKEBA T, SIA00MIEL FASott=th, MEREDRIDSHIREHH
NS-29 STz BIDIENE30 EE DA THRYIRL TV, 4, SERIDSHDEENHoTLE 26 [
FEGFFELTLM .
208208721 B I2HRE. BOMMEINT2h DRFEICARTSELE. oMb AD
NS-30 | 75 (Gyodo) FHE. COFDERDKEIEOomi 5L ’ 2 o
HAFHSEOIENLH o1z, BEEEMNSHWVCGEIZHD) DV DONIETHAAY, /N
NS-31 &Rl (Kiragawa) IHEPNBECATIV: N208%K, CEHICHD) RIF/ATETHMNZIVOTULI1EERED | 30 Al (@]
AR
NS-32 | Z3FIBT (Nahari T.) 20B17R5EE, BOBISEBEY HoT= 31 [ |
NS-33 EAMOBOIENZhOF LR TLEN 38 ]
R (AKI G - . ®
NS-34 0B RIEREELIDAHORBERECT 40

— 135 —




WEBANR 20144 F65% H11/12%5

Hobk DI
Table 2-b Continued.

X2 | ARFE | yomn
&S A AEA OB KL REBE@OKR w%%io)ﬁﬁiéﬂi
&5 | HET
Z®h (Kounan C.)
NS-35 85 (Tei) 208 4%, # (FHEE) OMEITEREEDLAEN>I2ERS 42 -
=] el
NS-36 208 OBFLOIEVIZFRANT, OEFITHREL T 44
& %0 (Kochi C.)
NS-37 28 DHEOEILIZFRMAT (WARHBISHAYLTOEOTEEABRERMUE | 0
")
SEPZ (Urado Bay) " . . — — o g
NS-38 BDIEVEE otz BARRANBIZV O TEET AN HNILHEN AT 53
NS-39 [208 GHTHRP) D RN EE BN G ofz. BERIETABILIFENIERNE>TIV = | 52 [N
T 1k (Tosa C.)
. 208 1 7ESEEAG R H B ICH X E R KU LB T . HETHLEVENGIEHIC
NS-40 Foot-. 0WERE, MERBI T s8.50| ON| O
NS4t 205 1GE A BRI RA LEL S 24BHAFIBIR R R, M7, 8h KRG | o
1.5m<BLLAVEM ST
F1k (Usa)
NS-42 0B GHFEBRCENOENELS. 21 BOIERETF ORORENHVAVEES o | @ | O
Yy
NS-43 20 16BFFIEE LB, BLOELCERIONT. 285 ERBE LA ZYBIEEINTLMV | 64
JBI%TH (Susaki C.)
NS-44 | 3%/ (Uranouchi) 21E 028, AT LA >THA AT 78 ®)
. 3 . 201 7TRHEER B /IVEEDBIEREGINTLV . HEDIBREFELH, BEOENTFLLE
NS-45 [ P52 (Nomi) AoTUM=. 21 BOIH EURBEY IR TES . 2, SR ABHIEE T @ |ON| O
NS-46 T20B D&, BMNBIEHLIZITHFARNE o IEEFYN LR 85
Nsog7 | T (Hamamachd | T2, SEMEA MIELOTGINTEY, REONFISNEBUES LM | g o
[AVS]
NS-48 NOBOELDFT TGN EIE, BEEIZIT>TW I AEBRA LG TRz LBV 87 (@]
NS-49 R0 (Awa) WHIZITO TV ADD, DT TG =EVSEEFRLTLALY 88 PY
NS-50 HEAIR, FAHNHOTIEINTERENDIF>TEIZEVWIFELIXREL TV 89
o + {£ BT (Nakatosa T.)
NS-51 AL (Kure) 208 DFADIEVERECL M o1z (MF515, 6 ADEASEE MDA HABFETHEEL T A 93 | |
NS-52 E DT (Kaminokae) | 21 E03BFEE, HOBMDELICITR AN 94 [ ]
NS-53 21 FOIBSENRS, BOMERRLEIEATNEESIE, RRBFTHET T, E5GDT| o o
GBARDPESNT) BEIZ EH 7=
XK HH (Yaika)
NS-54 [0B5%, ROEOLTRERS>TNE. F—ullii3IE, SLTRLMRATEL. 2| o | g
D &S5BS ETITHEVREA L =1 LRV
EE/T (Kuroshio T.)
NS-55 HEATO DIV LR TUVELD (HEFOBEXES - VA BNILHEARHLITT) 101 -
NS-56 e 208 16BFERIRE, BRITEGIDIEL ot 102
k% (Saga)
NS-57 THEO2BERSUE, ERORENTNFIHEBEFEEMABINTUN I LERRESANES | |0 o
TL=
. - 208 1685 EM 5ED TERE DB KERA T . Y —vE3~am5|E, CALTHH
NS-68 | EIZF(Tanoura) RATECHETE - AELEHL:. 05 TORBRE 109 | N
T iEEKT
(Tosasimizu C.)
Ns-59 | i (Kubotsu) NERMOMELERINT. 2082888, EEEGSLTERABGLEMELTY | | & | o
= 1=
NS-60 K& (Ohama) 20 B DIEN F AT EBS 116 L
g N _ 20E 166568, B HEMN DS HARFICEBOITVEECT. SEMIFLE %, BB THEIT
NS-61 % R (Shiomi) FRA AR ST s 120 ] ©
NS-62 #&HYE (Midorigaoka) 20H DFADIELMEIZHRLTLVEL 123
18 £ (Sukumo C.)
NS-63 INLEE (Kozukusi) 20BROBOENCERAANT CEERIZS-OTREHAD FiEICERER>TL:) 128 - °
NS-64 F B (Katashima) 208 DFDEALFE N o1 £ 512 CBEE oD TEDBELIE LR TL=AY) 131
BRBFNEH
(Ehime P. Uwajima C.)
Ns-6s | HIEHE HERM OB (DEE) OV TREANT 125 [ | [ J

(Oitsukamijima)

— 136 —




Fig. 4-a

WA R 2 AT D FF AR Je QN AR D22 AL (K - Hedss)

i N 2N

P G 2
)

Kochi C.

Urado Tei Aki C. : ~<— Tomoura

Usa ™ Shishikui
pars =
Susaki C. Nahari T Kannoura
Kure . Nomi Kiragawa Siina
; Yaiga Mitsu

Murotsu

- A Saga /S
Oftsukamijima g FKamikawaguchi N
L2 Tanoura
Sukumo C. 5 g

i
oy Il Kubotsu
&A.QC\ /

Tosashimizu C.  Ohama

11 (k)
15 0 50km

L_Bl.4}|m|

Distribution map of daytime sea level witness points (before 17:00 December 20). For the symbols [J, K, B, see the captions for
Tables 2-a and 2-b. Points with solid and dotted underlines were from reference 1 (Komukai, 1948; Matsuzaki et al., 1948) and in
both references 1 and 2 (Nakamura, 2009), respectively. Other points were from reference 2. * (NS-39) is not plotted because its

offshore location is not specific.
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Distribution of points where the sea level was witnessed at night (from 17:00 December 20 to just before the main shock). For the
symbols O, ©, @, see the captions for Tables 2-a and 2-b. Points with solid and dotted underlines are from reference 1 and from
both references 1 and 2, respectively. Other points are from reference 2. Reports of two points (% ) , offshore from Kannoura (HS-4,

NS-13, NS-14) and from Ashizuri-misaki (NS-61), are not plotted because their locations were not specific.
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Fig.5 Handwriting trace diagram of tide records from
Tosashimizu (from fig 20 in Matsuzaki et al. (1948)).
The vertical and horizontal axes represent meters and
hours, respectively. The left-most vertical line indicates
00:00 December 21. The inserted statement reads
“Arrival time of the tsunami was unknown because
the clock stopped” . The original figure is quoted with

the permission of the 5th Regional Coast Guard Head

Quarters Hydrographic and Oceanographic Department.
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Fig. 6 Astronomical tide predictions at Susaki,
from 00:00 Dec. 20 to 12:00 Dec.21
(from Hydrographic and Oceanographic
Department, Japan Coast Guard (2014)).
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Yutaka Kanai (2014) Observation of radionuclides transported with aerosols at the GSJ in 2013 and
investigation of their re-suspension, Bull. Geol. Surv. Japan, vol.65(11/12), p.145-155, 10 figs, 2 tables.

Abstract: In order to obtain the geochemical knowledge of material cycle as a tracer and to contribute
the concern of inhabitant about safety after the accident of the Fukushima Dai-ichi Nuclear Power Plant
(FDNPP), the aerosol observation at the Geological Survey of Japan, AIST (GSJ) was continued and
the new data in 2013 are reported in this paper. The Cs radioisotopes in aerosols increased a little in
March 2013, then decreased from April. Those in 2012 also decreased in April, when the southerly wind
often blew instead of northerly wind and rainy day increased. These facts suggest the change of weather
conditions is one of controlling factors. The re-suspension of deposited particles by strong wind was
thought to be more important mechanism after 2012 than the transport from the FDNPP. The Cs-137
concentration and Cs-137/Pb-210 ratio were thought to be useful parameters suggesting the re-suspension.

Keywords: Aerosol, Fukushima Dai-ichi Nuclear Power Plant, Cs-134, Cs-137, Pb-210, Be-7, Geological

Survey of Japan, Observation in 2013, Weather condition, Re-suspension
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Table 1 Aerosol sampling dates and radioactive nuclide concentrations in aerosols collected at the GSJ in 2013.
Errors of concentration are calculated from statistic counting errors.
Start Stop Volume Activity (Bq/ m*)
No.*
YIM/D H:M Y/M/D H:M (m) Cs-134 Cs-137 Be-7 Pb-210
605 keV 662 keV 478 keV 46.5 keV

98 2012/12/26 10:45  2013/1/10 11:01 21616 1.6E-05 = 1E-06 2.7E-05 = 2E-06  3.2E-03 * 3E-05 5.4E-04 * 4E-05
99  2013/1/10 11:03  2013/1/23 1528 18985  2.6E-05 = 1E-06 4.7E-05 + 2E-06  3.6E-03 *+ 4E-05 6.4E-04 * 3E-05
100 2013/1/23 15:30 2013/2/7 10:12 21282  2.1E-05 + 1E-06 3.8E-05 + 2E-06  3.7E-03 * 4E-05 6.5E-04 * 4E-05
101 2013/2/7 10:14  2013/2/20 14:57 19003  2.6E-05 + 1E-06 4.4E-05 = 1E-06 4.1E-03 + 3E-05 8.2E-04 * 3E-05
102 2013/2/20 14:58 2013/3/6 1203 19985  2.0E-05 = 1E-06 3.9E-05 + 2E-06  5.2E-03 * 5E-05 7.1E-04 * 4E-05
103 2013/3/6 1205  2013/3/11 11:50 7185  5.0E-05 = 2E-06 9.2E-05 *+ 2E-06  8.1E-03 + 4E-05 1.1E-03 * 3E-05
104  2013/3/11 11:52  2013/3/18 10:15 9983  54E-05 = 3E-06 8.8E-05 = 4E-06 9.0E-03 + 8E-05 1.1E-03 *+ 9E-05
105 2013/3/18 10:18  2013/3/26 10:17 11519  29E-05 = 1E-06 5.6E-05 = 2E-06  8.2E-03 + 5E-05 1.1E-03 * 4E-05
106  2013/3/26 10:19 2013/4/8 10:20 18721 8.2E-06 = 9E-07 1.7E-05 = 1E-06 2.9E-03 + 3E-05 5.6E-04 = 2E-05
107 2013/4/8 10:23  2013/4/19 1509 16126  2.0E-05 = 1E-06 3.7E-05 = 1E-06  7.3E-03 + 4E-05 7.9E-04 *+ 3E-05
108  2013/4/19 15:13 2013/5/1 11:05 17032 1.3E-05 = 1E-06 2.1E-05 = 2E-06  5.7E-03 * 6E-05 6.7E-04 * 4E-05
109 2013/5/1 11:07  2013/5/15 16:25 20478 1.4E-05 = 1E-06 2.6E-05 + 1E-06  3.0E-03 * 3E-05 3.7E-04 x 3E-05
110  2013/5/15 16:28  2013/5/29 9:58 19770 1.6E-05 + 1E-06 3.3E-05 = 1E-06  3.6E-03 *+ 3E-05 4.6E-04 * 2E-05
111 2013/5/29 10:00 2013/6/12 11:52 20272 1.3E-05 + 9E-07 2.3E-05 + 1E-06  5.8E-03 * 3E-05 6.9E-04 * 3E-05
112 2013/6/12 11:53  2013/6/26 9:45 20032  8.3E-06 *+ 8E-07 1.7E-05 = 1E-06  3.1E-03 + 3E-05 4.5E-04 *+ 2E-05
113 2013/6/26 10:00 2013/7/10 14:42 20442 1.1E-05 = 1E-06 1.7E-05 = 2E-06  3.2E-03 * 3E-05 4.4E-04 x 3E-05
114 2013/7/10 14:44  2013/7/19 11:26 12762 1.5E-05 = 1E-06 3.1E-05 = 3E-06  3.3E-03 * 4E-05 6.4E-04 * 5E-05
115 2013/7/19 11:28 2013/8/1 17:08 19060 1.2E-05 + 8E-07 2.2E-05 + 1E-06  2.4E-03 * 3E-05 4.8E-04 * 2E-05
116 2013/8/1 17:10  2013/8/14 10:27 18317 1.2E-05 = 1E-06 2.4E-05 + 2E-06 2.6E-03 *+ 3E-05 1.0E-03 * 4E-05
117a  2013/8/14 10:29  2013/8/28 11:53 20244 1) 1.1E-05 * 9E-07 2.0E-05 * 1E-06  3.7E-03 = 3E-05 9.6E-04 + 3E-05
1170 2013/8/14 11:56  2013/8/28 11:57 20161 1) 1.2E-05 + 7E-07 2.4E-05 * 1E-06 4.5E-03 *+ 3E-05 1.2E-03 + 2E-05
118a  2013/8/28 11:55  2013/9/11 14:05 20290 1) 8.2E-06 + 9E-07 1.6E-05 = 1E-06  2.8E-03 * 3E-05 5.6E-04 + 3E-05
1180  2013/8/28 12:14  2013/9/11 1408 20274 1) 9.9E-06 + 6E-07 2.1E-05 *+ 9E-07  34E-03 * 2E-05 5.7E-04 + 2E-05
119 2013/9/11 1407  2013/9/25 1042 19955  6.5E-06 = 1E-06 1.6E-05 = 1E-06  5.0E-03 * 4E-05 6.2E-04 * 3E-05
120 2013/9/25 10:44 2013/10/10 14:43 21325 2) 1.1E-05 & 9E-07 2.6E-05 + 1E-06  4.3E-03 + 4E-05 4.6E-04 * 2E-05
121 2013/10/10 14:44 2013/10/22 13:21 16528 3) 8.6E-06 * 8E-07 1.4E-05 + 1E-06  2.6E-03 + 2E-05 4.5E-04 * 2E-05
122 2013/10/22 13:23  2013/11/6 13:51 21628 7.1E-06 = 6E-07 1.5E-05 £ 1E-06 4.7E-03 * 3E-05 8.1E-04 *+ 2E-05
123 2013/11/6 1352 2013/11/20 10:17 19945  8.6E-06 + 8E-07 1.4E-05 = 1E-06 4.3E-03 * 3E-05 7.3E-04 * 2E-05
124 2013/11/20 10:20  2013/12/4 13:20 20340  9.7E-06 =+ 8E-07 2.1E-05 = 1E-06  3.7E-03 * 3E-05 6.0E-04 * 2E-05
125 2013/12/4 13:21 2013/12/16 11:45 17184 1.3E-05 = 7E-07 3.1E-05 = 1E-06  3.4E-03 * 2E-05 5.3E-04 * 2E-05
126 2013/12/16 11:47 2013/12/26 10:38 14331 8.9E-06 = 8E-07 1.9E-05 = 1E-06  2.5E-03 * 2E-05 3.4E-04 * 2E-05

* "No." continues from Tables in the previous reports (Kanai, 2012a; Kanai et al., 2013)
Two samples were taken nearly at the same time using two HV samplers

1)
2) HV sampler stopped during electric power failure on 6 October
3) HV sampler stopped during electric power failure on 20 October
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No. Cs-134 Cs-137 Be-7 Pb-210

Average

W2k BUNCHTHBMEF s

Table 2 Reproducibility of observations of radioactive

deviation

117 Average (Bg/m®) 1.1E-05 22E-05 4.1E-03 1.1E-03

Deviation 8.2% 10.7% 13.1%  13.3%
118 Average (Bg/m®) 9.1E-06 1.9E-05 3.1E-03 5.7E-04
Deviation 13.0%  18.7% 12.4% 1.6%

nuclides in aerosols.

Average of deviation 10.6% 14.7% 12.8% 7.5%

=+ 3.4% 5.6% 0.5% 8.2%
Overall average 11.4%
+ 4.9%

AT = e B RS R, RO Rvt Y
U L-134 (Cs-134; 9] 2.06%) &€ > 4-137 (Cs-
137; 30.24), RARBFMHEREDO XY Y 7 47 (Be-7,
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LT, Y7 v 7 ORI I 5 22 R RS
(Bg/m®) & L TRt L 7=,
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SR SMCIRIE L k572720 L SIF X N7 B3I
&, 2013 FOMEE Y Y ARIMAOIREZE(LE HA D
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Fig. 2 Moving average concentration of Cs-137 using 3 measurement data.
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Fig. 3 Variations of radioactive Cs isotopes in aerosols collected at the GSJ in 2013 and weather condition in Tsukuba (Tateno).
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Fig. 4 Seasonal variations of Cs-137 concentrations. Summer: from June to August,

Autumn: from September to November, Winter: from December to February,
Spring: from March to May.
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