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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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WRED LRI B BT 5 720, PEESNR &0 22T it
BRERAG Y4 — GSHIZkWwWTZ 7y LhDlx
FHAERZFROBLRI A 2013 46 & kit L TIT - 72, miniReS (K
75,vo0l.63(3/4) p.107-118, } Uvol.64(5/6), p.139-150) 25|
EHME203F1IH25203F12H X TORMET — 2 %
W5, BECsHf RO = 7 v L IREEE, 2013 4F
3 AEICH S 5 7228, 4 A LIRSS T i %
AUz 202 S AkRIC4 HEX DK FLTH D, Jbk
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1. FUBHIC

b T AP EE (2011453 H 11 H 141464, M
9.0) £ Z DHDOKEFIIZ Xk - TR X - f B IR S

RIS —E - )R FT (FDNPP) D##IE, ZhETIon
WERBIBETE A R 725 L, T w131 (131 Rk
¥y 4-137 (Cs-137) % & O K& D N THGHERSTE A B
Birichti X s (A, NEIEENBEIRERE, 2011;
WFPEZER, 2011). GSITIE, Tl 0 kEHEREFE D £
=& )y LT, E7-BEEHORGALTEO B)RE % fif
T 207D —BiE LT, FiRHk20HE5E L 723 HR»
SERAPTT O OBSHERFE OB Ak L,
NE T4, 202FOBHIFEREZ Zh T hiltE LT
% 7z (Kanai, 2012; €, 2012a ;5 2012b; 2013; EHI1E A,
2013).
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ZOWBLEW L IZ L (4, 2012a), X512, BIED
HEIHER EZ KOS 22T 5728, HIT RPN 0O
A & ik 7= (9, 2013; G HIE A, 2013).
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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 15:28 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 15:09 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 X+ 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

2. AP EEREKE

FOBHRHCO I IZ O 22 T3 - B, Al (Kanai,
2012; 43, 2012a 5 2012b; 2013 5 &HIE A, 2013) & [lkk
ThbH20, BHALLBIZEEDS. R)Tuary 7y
JL & — (ADVANTECHIPF040 ; %925 cm X 20 em X 0.95
mm/%) %, GSIH 7 H A 7-8M DR L (114 m) I
REENIZNAR) 2= T7H 75— (HV-1000F,
Shibata Scientific Co., Ltd.) {2+t v b U, GUBHREHRR 2
2 ARG ERE U CEREL L 72, a0k o0 REX B A R,

TR, PRINEREA E 2 B1IROLEMIR L. &
B, SAPLIHIZ 2RO Y 7)) Vv ZIKEIZ, T
D% v 77— HIZIXERFERE X T 7 o UL & R
L, HREC- MIBICB 2B F = v 2 217572 G
FINo.117a,b& No.118a,b) .
I7aVNERRLET 04 =%, 1/16DH% A4 X
POilATRYZFL VBICHAL, HIZRY ZFL
VRERBHIANTHETREMI It L 72, atREMIE I, HE
F G- ik 8% % il 2 72MCA7600 ¥ 2 7 4 (4:7F,
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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,
533H) & 5 VRH - N Y L RIIOIRFSFEIZE ¥
V. IhsDS B, HERILFRNICH H & Cs-134, Cs-137,
Be-7, #i-210 (Pb-210; 22.34F) 2D W T, Z N ZFH605
keV, 662 keV, 478 keV, 46.5 keVD ¥ — 2 % jitlH F
LT, Y7 v 7 ORI I 5 22 R RS
(Bg/m®) & L TRt L 7=,
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126 3 BEEBOMMEZEE, 1.6 %2519 %E TO
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DAMENETE 3 ~ 6% EE (k=2) N THBHZ &
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201341 A2 6 12 HEK £ TOGSHZ B 5 Kihh it &
v AR ROBIIRE R A2, B1RPis K OE XIS
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201146 5 OB R 2 F L O THERRL TS, it
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10 HEUZIE3HHZ EMK T L T107 Bg/m’ R DIRE L X
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AEICEE 728, Z20%EBZHZ2ET2800D, 4H
DI 33K FMEim 23580 6 T b,
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WA T AL, 2011 4FEDFKE D 5 £ 20124F, 201340
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HIZiE1 X 10" Byhk F23D, ZOHELEIRETDH S
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#t, 2012; IR FIRHIZE R, 2013). LA L, K&
AU 72 £ 130 ZFDNPPA Sl U TR & T 20030
TR, WNT5Z2Li3d->TEZDLIITKEL WD
$5Z EEFHATE L.

AR (& 1E A, 2013) T, 20124 FEO BN 7«
WZ, 4ALBEOILE D DR, STHE D DEIZZED >
TEWNE & - 7502 & D, FDNPPAARH L
TeEIRE DREKIROZ D 5 <, FNOBE T2
SR SMCIRIE L k572720 L SIF X N7 B3I
&, 2013 FOMEE Y Y ARIMAOIREZE(LE HA D
K[EEM (O XEEWIZ BT 2 EME, moAJEA, i
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U 7z, (iRl G | i3 R U (3 70 1 35) O fe A
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THEY, BN REEEL 5L K02
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Fig. 1 Temporal concentration of artificial radionuclides (Cs-134, Cs-137) collected at the GSJ. (a)From April 2011 to
December2013, (b) From January 2013 to December 2013
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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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