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Miyagi Pref. around Ishinomaki City

around Oshika Peninsula :
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Fig.1 Locations of air dose monitoring and sample
collection sites in Miyagi Pref. Cz;
1 - 6 (@) : measuring points by mobile dosimeters
7-9(O) : monitoring posts
10-16 (O) : measuring points by the Nal ( Tl )
gamma-spectrometer

17-23 (A, W) : monitoring stations in operation
triangles ; by the local government of Miyagi
squares ; by Tohoku Electric Power Co., Inc.

24 -27 (X ) : lost monitoring stations by the tsunami
caused by the earthquake at 11 - Mar - 2011

a-j (@):environmental sample collection points for
radioactivity monitoring

* Onagawa Nuclear Power Station

500 T
Max = 1.6 o-site 1  —e=site 2
/ in 1§ Apr 2011 A site 3 * site 4
at site 2 -site5  S-site 6

air dose rate  (pSv/h)

Fig. 2 Comparison of daily air dose rates among several sites in Sendai ( site 1)
and in southern areas ( sites 2 - 6 ) of Miyagi Pref. after the FDNPP accident.
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Fig. 3 Comparison of cumulative air dose, after subtraction 2 2 2 2 2 2 2 2 2 2 3
of natural background, among typical sites in Miyagi AN N~ Q9 92 29 9 o ¥
Pref. after the FDNPP.acc1dent. . Fig. 4 Comparison of Natural and radiocesium contributions
There are no data during Jan - Mar, 2011 for sites of air dose rates in typical sites in Miyagi Pref. after
3 and 5. the FDNPP accident.
site 1 ; Sendai, sites 2 - 6 ; southern areas, Measurement height above the ground:
sites 20 - 23 ; around Oshika Peninsula site 15 ; 2 m ( on the rooftop of the car )

other sites ; 1 m
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Fig.5 A photograph of the monitoring
car, at site 15. Fig.6 A gamma-ray spectrum of a 3” x 3” Nal (TI)-detector, which
is equipped on the roof top of the monitoring car about 2 m
above the ground, observed at site 15 on June 4, 2012.
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Fig.7 Total fluxes and natural components of incident gamma-rays, obtained by unfolding
the original spectrum shown in Fig.6.
Upper: Total
Lower: Natural
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Fig.8 A detailed incident gamma-ray spectrum, showing total, radiocesium and
natural fluxes (0 - 1 MeV).
Upper (gray bold line): Total
Middle (straight dark line): 13*Cs and *¥"Cs
Lower (broken line): Natural
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Nuc. test accident accident
in Oct 1980 in Apr 1986 in Mar 2011
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Fig.9 Comparison between monthly 13’Cs deposition ( ) and concentrations of 37Cs in bio-indicator leaves

(&; pine trees, O ; wormwoods) observed in Miyagi Pref. before and after the FDNPP accident.

* 13/Cs data of deposition in 2011 and all data of pinetrees are by Tohoku-Electric Power Co.,Inc. [4]
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Fig.10 Comparisonbetween 37Cs and %*Sr concentrations in coastal seawater ( sites e,f)

and brown algae ( site g ), Eisenia byciclis, in Miyagi Pref. before and after the
FDNPP accident. Straight and dotted lines show exponential fitting for 137Csin
algae and seawater, respectively. T, means ecological half-life.
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L. Z D%ITHEHELCONIIED LTz, PSr i oW TR L 2 BAE 2 EO LR IR S 2o iz,
BLZEOMME LT, EBEFH -FHETOBEOEIERELRN (—HF =LV 74V EBEFLFSHET)
D PCs I, T B DOFBHIIB U TITAK) 20 FFREEE (VMEEE 24 42, VK 16 4F) OBREEHREI TR L T\,
—F, WEE -FRBEORE IV IEKH TFRE (F449 0.8 4F) OBREEEEI Tl 3 2 Mmas A
b, F£-. RRICT—ZITRLTW WS OO, BALHE OIS ( site b ) KO BT O H
MR (sitee, £, 1) IZBWT, WELO ¥Cs JRED 1981 4F0 HLHEGAICHIE L T\ 5, FHZIZITH
AT LT 2 MRS B U, MKRSOMEEE &[RRI, R 1 ARRRE ORI Tl Lz, MR
HEE L o BTCs 1THEA D B DB AW EIC L > TSNS & &2 6N 5 (14, 15], BEFH —Fiidk
DD OB O EE N LA < B LIZHEB TH S8, FFEHGER O P¥Cs 1ZLIRTORE FZERE N O
BiCs LIXH72 0 | HIERBUE CRIVTERE~ O E L OVG Y RER TH 0 | il o 2 B PRI L
N0 N ORREEK SRS LD EE X b5 [16, 17], FHEETO B IEHEEIZ>WT, RIS [17]
TR O YCs IRE DO HT ORI I BLER R O 30 FF LV WL TEY | FEHELD
BUARER E AL TS, 77 ATV T AUIMNI TV b= A ELRIET A M3 H Y [18], BREE
HROFIEREE LTHITH D EEZ N0, WRIZBITHMWARNP LD ZH AT =X LD T
FEFEPME TRV L [14], £72, FRHIEOEE S 19 OFRIZE W TIET T A OREN T ¥Cs JEEIZ5
MENROGNTZZ LR ENDL, 5% OWROERNHF-ZND,

4. £L ¥

fE B R OALBRICALIE 3 2 BRI, 2011 F 048 B8 — R /)38 BT (FDNPP) Sl Rk D K 7 L — A
WX o TEREZ T2, FATEOT o~ aER, FERE L OBRERE OB REIRE 2 1<, ik
HZ LI Ko THEBGZELZIMM L, MERELITEEREIZOWT, FHETONY 7 777 K (B6)
ERBEF DOYLAITZ LS XL - T, F£72 BGEBARIMOLGETE 49 17 X 49 F|DISETH &2 W AT |
JVEERT CH Ry L UM E S O A F 505 B L. FEGEEAFHME L 7-, MlaihicsiT 5 2011 43 -8 H
DK 5 ARIOFEHE Cs B FEIE, 9 13,000 Ba/m* TH > 7o, BREGYOIRIE L 72 D8, IEXER N
W (77 A) BT, FSEAITF AN AT A0 S BAMTFRE R E NN LT, AL T T A
D YCs JREE DOBRE ML, FHAT S %R L TENZIUN 20 F RO L AERRE TH - 72,

BB

HALE BRSO B RO YL F D F 2 121F, RARKELR CEEE —FEE» D ORME EL
LIZBEE =2 Y U ZICBWTCE R 12 W2 & £ Uiz, HUNRHERIZERT O 11308
LWREATSRT Y 7 b o = 7 2Rt L T2 & oBEER IS 2 W& E L, B - B
T 2 —WONTEL « EIRIRBR B MR AR o 7 — D[RR FIZ I - BURRERIEIZ BV T <
DODRAZWIEEEE Lz, ZThbOBRAALICIE EHE L £,

2E R

(1] =Rt 2 —Hg, & 28%& (2010), 1-4, 2012 4.

(2] =L, Al —, EWRET ' ¥ —4FR, 5295 (2011), 3-24, 2013 4F.

[3] EIRERAR— L=, SHETERY A R AP,
http://www. r-info-miyagi. jp/r—info/

(4] =IRE, Z)IRF )BT EL R BT ARG 5L, 1981 AR5y - 2014 FFAE4).

(6] BREEA, “FEA 23410 A 10 H KEREEWZ LIRS - REREMRFSER, BINggR &4H
12V —~L hDEZ 7, 2011 4F.

(6] ¥ i, BREZy BRAEATH 49 X 49 IGZATHIDORRIT (2015), FURHRHFAFIEET AR — L—
http://wwwl. s3. starcat. ne. jp/reslnote/

(7] BARDREEFSTEE & BB AR — A —, #fT = X I K D8RE v #AHIEE No. 17, 1996 4F.

_7_



http://www. kankyo—hoshano. go. jp/series/pdf_series_index. html

(8] BUHMMHIFIIIEFT AR — L _X—2, [He—8, EmASEEHT AN (U5 ILEE#291) .
(2017 4 1 ABHEIIRBEDO L OFLHIC &, WEITHR— L= VEHE ~FERLE.)

(9] ¥ i, FME.

[10] #BMEEME, R, HiBR{LZE, 46, 99-111, 2012.

(1] EWRIEF I # —4FH, 529% (2011), 52-58, 2013 4R,

[12] R IBHIZEESR— L=, BSHE=2Y 7R, ERFETHOET=2Y 7.
http://radioactivity. nsr. go. jp/ja/list/195/1ist—1. html

(13] JkPiefE:, BRHEPEE, PErEcM, JEi0 2, E8%—, Jpn. J. Health Phys., 48, 104-113, 2013.

[14] H. Kawai, A. Kitamura, M. Mimura, T. Mimura, T. Tahara, D. Aida, K. Sato, H. Sasaki,
J. Plant Res. , 127, 23-42, 2014.

[15] #REFEN, =x/LF— -« &I, 35, 105-109, 2014.

[16] HREPELH, HAR-/157456, 53(8), 559-563, 2011.

(17] KJII H=w], EH BA,  mH T, R T, JR Jof, #HEA E, S0b%, 62, 455-474,
2013.

(18] JR 1 BREERE & v & —, BEE/ T XA — 2 2 U — X 6, WIEEM DA HEWE OBAT, pp. 15, 1996.

(19] BTEBHR-, SRS, A —, RS, RS —, BWRE ' 2 —F#, % 30%& (2012),
42-45, 2014 4E.

Radiological Impact in Miyagi Prefecture following

the Fukushima Dai-ichi Nuclear Power Plant

Yoichi Ishikawa, Tomitaka Takamure, Ken-ichi Sato, Mitsunaga Kayano
Miyagi Prefecture Environmental Radiation Monitoring Center

Miyagi Prefecture, located to the north of Fukushima Prefecture, has been contaminated with
radioactive materials transported by the plumes from the Fukushima Dai-ichi Nuclear Power Plant
(FDNPP) accident, occurred on March, 2011. In the present study, gamma-ray air dose rates,
cumulative air doses and radioactivity concentrations in environmental samples were compared before
and after the accident, and then the extent of impact of the accident was evaluated. Radiocesium
contribution to the air dose rate or cumulative air dose was evaluated by subtracting the natural
background (BG) from each observation when feasible, or by analyzing the spectrum of a Nal (T1)
scintillator, using a response matrix of 49 x 49 developed by Minato. Cumulative 37Cs fallout
deposition during about five months from March 1 to August 8, 2011, observed in Sendai City was
about 13,000 Bg/m2, which is thought to be almost entirely due to the FDNPP accident. In pine tree
needles, wormwoods and seaweeds collected as bio-indicators of radioactive pollution of the
environment, the 137Cs concentrations after the accident were elevated markedly, by about several ten
to several orders of magnitude, compared to those before the accident. The 137Cs concentrations of
brown algae (Eisenia byciclis) and seawater after the accident decreased rapidly with ecological
half-life of about 1 year or less, whereas the concentrations before the accident decreased slowly with
half-life of about 20 years.



