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November 19, 2011  Gakushuin University, Building Minami 7-101 (®g7-101)
Iodine and Biology
Yoichi Kondo 9:30-10:00 |Evolutionary aspects of lodine as an essential element for bio—organisms
Seigo Amachi 10:00-10:30 N!ICI’ObIa! influences on th.e cher{uc.al fi)rm.s'o.f iodine |n.the environment: Ecology,
biochemistry and application of iodide—oxidizing bacteria
Shigenobu Nagataki |10:30~11:00 Iodl_ne intake in Japan in relation to radiation effects on thyroids at the Fukushima
accident.
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Martin Reich 11:10-11:50 Sourcgs apd.smk.s of iodine in the Atacama Desert of Northern Chile: geochemical
and climatic implications
Glen Snyder 11:50-12:30 [-129 in surface reservoirs: Present and future trends
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Yoko Yokouchi 13:30-13:50 Temporal and Spatial Distribution of Organic lodine Compounds in the Atmosphere
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Regional Deposition of Radioactive Cs and I by the Accident of the Fukushima

Haruo Tsuruta 16:30-16:50 | ichi Nuclear Power Plant
Norikazu Kinoshita 16:50-17:10 Deposition of lodine=131 in Fukushima and eastern Kanto
C AL 1T Numerical Analysis on atmospheric dispersion of radioactive iodine discharged
Masamichi Chino 17:10-17:30 during the Fukushima Daiichi Nuclear Power Plant accident
*Effect of radioiodine on thyroid gland (Commentator: S. Nagataki)
Discussion 17:30-18:00 *Reconstruction of 1131 from the measurement of I-129 (Y. Muramatsu)
*Future iodine studies (S. Amachi)
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Evolutionary aspects of Iodine as an essential element for bio-organisms
UTHELE—  (BEE KT  (Yoichi Kondo (Gunma University))

Iodine is an essential component of the thyroid hormone (TH) that makes the human
beings to normally grow up and to act as a thinker with one's developed CNS. 1 will
describe some of the evolutionary processes up to the hormone production in the human
thyroid, with some discussions on further developments of the study.

For further development of the study: The history of the iodine coexistence with
bio-organisms is so long, while our knowledge of its physiological significance is so poor.
To get insight on it, I suggest a few subjects to be considered in relation to the TH evolution.
(1) In relation to the iodine action as an antioxidant, the origin of innate and adaptive
immunity. (2) In relation to the body localization of TH production sites, the TH actions on
feeding machineries and local and/or CNS. (3) Relation between ecology and TH producing
machineries, especially the structure of TH-mother-molecule on that its TH production
efficiency may depend. In relation to (3), I am now working, on the TH-mother-molecule of
hagfish thyroid to get insight to the physiological significance of the molecular differences
among higher, lower vertebrates, and invertebrates.
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Microbial influences on the chemical forms of iodine in the environment: Ecology, biochemistry and

application of iodide-oxidizing bacteria

FAaE (TEERFLRFEGEE X EIER - IS ML)
Seigo Amachi (Graduate School of Horticulture, Chiba University)
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A URFMET T URMBICHENOERE & i L CE ST 528 (BHED 6~76%) .
F 72 BRI R AR 2 BEFE L 72 BRI D Z OB SEICIE LOBFENEETH D Z & &2 H
SN LT, I UHEBCIEITE uM BE O LIk LTitE2#ESH, Zhic kv LD
A LD HAERICAR R 2 EET 5 EEZ 2615,

3 URMBCAE Q-1 kv 3 UvHEMbEEE (I0E) L, TOMHREAH LML,
FWRER =7 o —T Q-1 kD RKZ 7 N7 A%&ERE L, LC-MS/MS fi#fT L v oz
7 X BEESNIEHR D IOE OREEBEFOHEE 21T > 72, IOE X~V F A F X —E L IE
ENEMEO1EEEZ L, I VLA L LSMHEAX D7 = ) — AL & O LEE
AL TWe, I0E O7 2/ BRSNS RmB A El L7 & 2 A, B 77 o~ )v
FHIA XX —BNBITMILTBY, Fifl I/ NV—T 2T HEEL LN, ZNET
SRIRE DO~ VT A XX —ETa VEBRILEEE AT HHON 2 flRE SN TNDLN, Uk

M RRPIAEATIZ LV IOE O 3 7 RFLEED BB FITEN TV D Z E BB 5T/ 57, 10E
IRERERERI RS L LCoIGHbHIfFTE S,

A~ A F L OWAEIT, EMHBES T 5 ATREMEIX LT L D R ST b,
Foxlx PI 20 FL—YFEREY, BEP~ATFHA X F—RIEHE, tEoavH
WA S D Z L E AW L, 72, WEHEICIOE 2Ry 52 LT3
UEWERNBEIET D Z & bbnotz, BE L HEBREICH 3 v REBLME ICHEB L 72
EMMNIFIE L, 0B BB IC L > Ta vk A A v 2Bk L, Ek L7z L 23 AR IZE
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Iodine intake in Japan in relation to radiation effects on thyroids at the Fukushima
accident.
RIS, RIFRFALBFEIL, BB EpT o &
Shigenobu Nagataki, MD, PhD.

Professor emeritus, Nagasaki University, Past Chairman, Radiation Effect Research Foundation

BARA®D 3 7REHLE  Todine Intake in Japan:

(1—8=Y 73 A/H. 1-3mg/day)
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WCHEIRT2&ZT T R<BEELR RS, LR > Ta vRBRICEHTL2HEFICHRE
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HRD D LT 1.2mg/day & 72D . < OHET 1-3mg/day &L I TV D,
MR 2 TR|HLL BRI Excess Todine Intake and Thyoid Function:
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iz L CEFRDOFIRIBEEL MR- TWD Z il b, Z OMEHEFIT. O & D3 h»
I VEEEBIT S EXOME, b O OEDIFHRBOFIZERL THLALES E TIE
ARRET, BEOa vR L L TEPICKET S22 E1CH D,

R L 3 7R\AL  Accident of Nuclear Power Plants and Iodine Intake
EHMoBNREa Y RBEHCH T2 FRROBGM  Protection of Thyroids from
Prolonged Release of Radioactive Iodine)
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KREEZ D LT, WREOaIvFERLBERL T ARAORBIZIAHTH S,



Sources and sinks of iodine in the Atacama Desert of Northern Chile: geochemical and climatic
implications

Martin Reich — Department of Geology and Andean Geothermal Center of Excellence (CEGA),
University of Chile, Santiago, Chile
mreich@ing.uchile.cl

Iodine is a strongly biophilic element and its global distribution is dominated by the marine
system, in particular marine sediments, which hold about 70 percent of the total iodine in the crust.
Because of its large ionic radius, iodine is rarely incorporated into minerals and remains in the
aqueous phase much longer than other halogens. Therefore, the occurrence of iodine minerals in
continental settings is rare, with the exception of hyperarid areas such as the Atacama Desert of
northern Chile. Currently, the Atacama region is the world’s premier iodine production province,
where the occurrence of iodine minerals is exclusively restricted to: (a) The extensive nitrate-iodine
deposits located along the eastern side of the Coastal Range, and (b) The supergene zones of copper
deposits (Fig. 1).

The presence of iodine in copper and nitrate deposits is enigmatic and has been seriously
underlooked over the years. Little information is available about the source(s) of iodine in the
Atacama region, and only a few studies have reported data on the mineralogy, geochemistry and
isotopic composition of iodine in these deposits. Preliminary 1-129 ('*I) data of nitrate ores of the
Atacama Desert show that the isotopic signature of this element in the nitrates is not consistent with a
marine fog origin, as previously thought. These low '*I/I ratios, comprised between ~150 and 400x10°
'3 are similar to previously reported ratios of forearc fluids, suggesting that the iodine component of
nitrate deposits may have a different origin than atmospheric or marine (e.g. deep source). Moreover,
recent reports of iodine minerals occurring in supergene zones of copper deposits nearby (e.g. the
giant copper deposit Chquicamata) indicate that reducing iodine-rich waters were involved in
supergene enrichment of copper.

In the light of these new evidences, alternative source(s) for the iodine that is contained in
copper and nitrate deposits in the Atacama Desert must be evaluated. This information is of utmost
importance to better understand the processes that have led to iodine enrichment in northern Chile, and
its relation with the tectonic/seismic/metallogenic history of the area and changes in climate,
particularly the desiccation of the Atacama region.
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1-129 in surface reservoirs: Present and future trends
Glen.T. Snyder
Dept. Earth Science, MS-126, Rice University, 6100 Main St., Houston, TX 77005-1892, U.S.A.

Iodine-129 in the environment comes from several sources, including cosmogenic, fissiogenic, and
anthropogenic. In surface reservoirs, however, the naturally-formed cosmogenic and fissiogenic
components are strongly overprinted by the antropogenic source. Presented in this talk are the resuts
of over 400 river and lake samples as well as more than 250 shallow seawater samples (<2m.).
samples (Figure 1), comprising nearly all of the published iodine-129 data over the past 25 years.. The
distribution of high '®I/I ratios and high I ratios indicates that the major point sources for this
isotope are from routine operations at nuclear reprocessing centers. Unlike other isotopes released
during reprocessing, such as *Kr, '*°I is at present distributed mainly in the Northern hemisphere,
although concentrations of this isotope in the southern hemisphere are also exceed pre-anthropogenic
levels. Circulation of ocean deep-waters will eventually distribute this isotope around the globe, to
areas far distant from present nuclear reprocessing activities. The long-term fate of this isotope is
therefore of concern, particularly given the long half-life of 15.6 Myr. Mean shallow ocean
concentrations, projected over the next 13Kyr (Figure 2) indicate that, although levels are projected to
be well below guideline limits proposed by the WHO and the USEPA, concentrations will likely
increase by several orders of magnitude over the next few thousand years. Deposition on the sea floor
of iodine bound to particulate matter is low when compared to production rates and other processes
such as marine downwelling. Given that the present distribution over the ocean is not uniform, and
that iodine tends to accumulate in fish and other marine organisms, further work must be done to
project the long-term fate of iodine-129 on local and regional scales.
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Temporal and Spatial Distribution of Organic Iodine Compounds in the Atmosphere

NG+ (ENLERBEAFZEAT)

Yoko Yokouchi (National Institute for Environmental Studies)
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Occurrence and origin of iodine rich brines in Japan
FERERKFETE AR BEIT (Yasuyuki Muramatsu, Gakushuin University)

Concentrations of iodine in brines and hot spring water samples from different locations in Japan (e.g.
Pacific side, volcanic front areas and Japan Sea side) have been studied. 'I/'*I ratios were also
determined in a subset of the samples. The iodine levels varied very widely from <0.01 to 140ppm.
Samples collected from Chiba Prefecture showed the highest iodine concentrations and low '*1/'*'I
ratios of around 170x10™"°, which corresponds to the iodine age of 49 Ma. This indicates that iodine
was released from the subducting marine sediments into the shallow areas. High iodine concentrations
were also found in the samples collected from Miyazaki and Japan Sea area (incl. methane hydrate
brine). Volcanic fluids from Kusatsu-Shirane showed a relatively high iodine concentration. Origin of
iodine rich brines and volcanic fluids will be discussed.
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% < O T 0. lppm FIE CTHH Z & &#F X THEBEOEILE ) KFEMTO I URIBENE
WHETF RSO 3 7 FEORIFICHOW TIIRTIURICR T 21E T L — hORARIAR E OBIRTH D2
FEHHTE L LEZLNDIN, KEFEMUAOHIRI BT 2 3 vREORIFILE L 50> TR,
A ARWEOWRIRIZIZ A Z g RL— MG FET 2HEN H 5723, £ OHEREY + O
BRAKICHGIRED I URNEEINLTWD, BRI ORI B AMEOFASL T Y — X T DA X
VREBBELTEMLIEEE XD, HEEAREDOREHI~ 7~ ORI AR ED A T =X 2
BT 5 ETHESLOTHA D,

AWFZETIL. BRSO, B, k7o b, B CERE S V-1 E o & O H
TR (RRAKZRE) hoa o nHBERE OMOBTERS o8 L. Th b OS2k
WAEROT, Frlz, 3 UFEL I UHE-129Z7FEE LR EZHED T,

Hokkaido -
60- 1000 x 101
J

Kusatu-Shirane

170-400x 1015
Chiba
173x 1015

Nankai-trq'ugh

/ i 180-500x 1015
Miyazaki I

]

!

‘ Summary of the 12°1/127| ratios in brines

170-200x 1015




LZFIERE & 3 v B RNAR RS -S < WRAEHIUIE T 3 v 538 0 26 @h iR B
Behavior of iodine in Horonobe area based on iodine speciation and **1/*"| ratio
ONP P11, At 302 KB B, W W24 8k HPY A BE1T° 8 A A
(FESEHATROBIZERT Y, JRE RS %, BRI JEBHserims °, sUR, 8k )

L uwic] e o 23S Enm <. Bl (1570 F4) ThoH 2 b,
b PEBEIEY) O #IJB L5y D27 AR OB X EE RO — > Th b, T2, T AH
BToavROFHERREST L ENBELR->TND, LnL, 3 URITREHR THL 2
b5ae (105, 1, 1, Aa vERE) 2L 0, TRENGIERKRE B bd, BiE
HCOZEBBARIIR S Tldev, £ 2T, RBFSE ClIAbiE iRt s 2 x40, R A O
I U FEOPRBELSA, ALFERE, 3 U RFENMELP N2, B - R Tof T ERE T
ESRERVE 0F:S 1)) A g e Ve

[5iE] B ARE AR 5EBR S BB R B JE 2 o 2 — TR S e R — U V74 b
B SN TRB LA EZHWTEL T OO 21T o 72, FeatiidEmsE RS (FHE)
BIOEHEESE MARE) Tho, Haaktt (HDB-11 4L, #EEE 302 m 45 L 181008 m) @
3 U FROLFEEIL, K EIH XANES (2 X Y P& L7 (SPring-8, BLO1Bl), S HIZ, AA
Z WA L 72 A2 AERC L, micro-XRF Z W B A oa vRO~ vy B 72 {To 7
(SPring-8, BL37XU), Hi /KD 3 vRDLFEOITIIESERIL v~ N7 T 7 ¢ —4%
ot ICP-MS Z IV T. I, 105, A3 RO ERIN 21T o 72, F7o. HIF KB KOS A D
At L7z 3 vRoFNRE (P1) 2RSS VT SIS THIE Lz, Ao
I UHFT, MEEEE (3 UFE) LAKMHE (ECD) 2AVTHIBELE,

(R - BR] BATOI UH#ED XANES 726, I URITEATTIEAKI UvEL IORE
THHZ ENGholz (Fig. 1), £7-, 5haA DI v#HE ‘
D~ v BT ETol b 25 FER L OHNEIC R " solution
THE~EA pm © 3 U REOREMPHER S -, I VHRR
EITIIRBREN @ < AT VR TH D TR R,
—J7 WUROKFI D = 0 SR EE 1T PR T < (R Tl
Ko 600 %), HfbA A RE L IEFICL MBI LT,
£, WHEKTOI VREDEFRREIL I TH-Te, Thb
D&MD HEREIF I EAER T O AW s L 7= =
U FIIHARMEA R LT L 0 EEND TE LTRL, 20 § » Experiment
BB L LCEA~RE L LB NS, £ M
FAKD = O RFRRE A 70 SNBSS LUk 3316 ORI
L3 UROREMRLL D bED T, ZDZEnb, Figure 1. lodine K-edge XANES spectra
R - feBORFRIZ BN T, MR KP O3 TRITHENE X of standard materials and rock samples.

DH S DICEEVENSIE L. Bl LT X7 i iR Fitting curves sh0\_/v the spectra fitted by

the linear combination of Horonobe

W, L. AAOI URRNEITMEN X S-S MHIA  humic acid and I solution. Horonobe

3 . Y H 24T 5 3 humic acid : I" solution =92 : 8 (302 m),
DHDHID, SBRIEHIEMEOHRZIT O LEND S, 65 : 35 (1008 )

Horonobe humic acid

Rock (Koetoi, 302 m)

—Fitting

Nomalized absorption

10



lodine-129 and lodine-127 in the European Environment

R. Michel?, A. Daraoui?, M. Gorny?, D. Jakob?, R. Sachse® L. Tosch?, V. Alfimov®, H.-A. Synal®,
H. Nies®, J. Herrmann®, I. Goroncy*

% Institut fur Radiodkologie und Strahlenschutz, Leibniz Universitat Hannover, Germany
& Labor fiir lonenstrahlphysik, ETH Honggerberg, Zirich, Switzerland
® Bundesamt fiir Seeschifffahrt und Hydrographie, Hamburg, Germany

Due to former atmospheric nuclear weapon tests, accidents in nuclear facilities and emissions from nuclear
reprocessing plants the natural occurrence of the radionuclide 1-129 has been affected on a long term scale by
human activities. Particularly in Western Europe, these changes are continuing due to discharges from the
nuclear reprocessing plants La Hague and Sellafield.

A survey is given on the environmental abundances of 1-129 and 1-127 in surface waters of the North Sea and the
Northeast Atlantic. The distribution of 1-129 and 1-127 was studied using accelerator mass spectrometry for |-
129 and ICP-MS for 1-127. Samples of seawater were taken during cruises of the BSH research vessel ,,Gau3* in
the German Bight in May, September, and November 2005. In a cruise of the ,,GauR8* the entire North Sea and
the English Channel samples were also collected in August 2005. Further samples were obtained from the Irish
Sea in June and August 2006 and from Arctic waters between Spitsbergen and Southern Norway in September
20065.

I-129 is a conservative tracer in seawater. The concentrations of 1-127 are relatively constant with exceptions of
coastal areas with high biological activity and of areas influenced by influx from rivers and the Baltic Sea. The
variability of the 1-129/1-127 isotopic ratios is exclusively determined by admixture of 1-129 released from the
reprocessing facilities Sellafield and La Hague. The observed 1-129/1-127 ratios were between 4 x 10 und 3 x
10°®: at least 3 orders of magnitude higher than the natural equilibrium isotopic ratio in the marine hydrosphere
of 1.5 x 10™2. Low 1-129/1-127 ratios of a few times 10™° were only found in seawater from the Indian Ocean
and from the Pacific at Hawaii. Strong gradients were found in the North Sea due to the prevailing water current
system and the transport of 1-129 along the European Coastline from English Channel. Together with time series
of the iodine isotopes in precipitation in Northern Germany, the results demonstrate the dominating role of the
liquid releases for the atmospheric fallout of 1-129 in Western Europe.

The transport of the iodine isotopes from the sea via the atmosphere to the continent and their pathways to
animals and man was studied by investigating the actual situation in Lower Saxony, Germany. For exemplary
regions near to and far from the coast of the North Sea, 1-129 and 1-127 were analysed in air, precipitation,
surface and ground waters, soils, plants, animals, foodstuffs, total diet, and human and animal thyroid glands.
For air-borne iodine, the speciation as well as the particle size distribution of aerosols was determined. Soil depth
profiles were investigated down to depths of 2.5 m in order to study the iodine migration as well as individual
surface soil samples to allow for the determination of transfer factors of the iodine isotopes into plants. From the
analytical results radioecological parameters for the long-term behaviour of 1-129 in the pedo- and biosphere
were derived.

The iodine isotopes are in severe disequilibrium in the different environmental compartments. The pre-nuclear
equilibrium 1-129/1-127 ratio in the biosphere was determined to be 2.0 x 10 with a geometric standard
deviation of 1.39. Today, the environmental isotopic ratios in Northern Germany range from 10 to 10™°. The
highest ratios are found in North Sea water, the lowest in deep soil samples and ground water. The North Sea
appears as the dominant source of air-borne iodine in Northern Germany due to the emissions of European
reprocessing plants. The results are discussed with respect to their radiological relevance and in view of the
general protection of the environment, i.e. air, water, soil and the biosphere.

Finally, we report on the retrospective dosimetry of 1-131 exposure after the Chernobyl reactor accident using
AMS investigations of 1-129 in soils. An intense increase of thyroid cancer was observed in Belarus, Russia and
Ukraine in persons who were children at the time of the Chernobyl accident. This increase is attributed to high
exposures to 1-131. Since there were too few direct measurements of thyroid 1-131 activities in 1986,
retrospective dosimetry is of importance. We report on such a study in the highly contaminated regions of
Northern Ukraine. 62 villages were investigated and the 1-129 inventories in the soils were determined. From the
1-129 inventories 1-131 thyroid doses were estimated using aggregated dose coefficients for 1-131. The results
are compared with those from direct measurements of thyroid activities.
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Iodine isotope system in environment:
- Natural system, anthropogenic system and influence from NPP accident -

Hiroyuki MATSUZAKI'2, Naoya MIYAJIMAZ2, Hironori TOKUYAMAZ2, Yasuto MIYAKE?Z,
Maki HONDAS3, Takeyasu YAMAGATA®3, Yasuyuki MURAMATSU*

'Department of Nuclear Engineering and Management, School of Engineering, The University of Tokyo,
*Department of Systems Innovation, Faculty of Engineering, The University of Tokyo

*Nihon University,

*Gakushuin University

Todine isotope system, concerning with wide ranges of isotopic ratio (10™* to 10 as '*’I/'*'I) has great
potential to investigate various aspects of earth environmental systems. Before 1950°s there had exist only
“natural iodine isotope system” where '*’I had been provided by two sources, cosmogenic and fissiogenic.
The halflife of the '*I is 1.57 x 107 yr which is negligibly short compared to the earth history but longer
enough than ordinary material circulation in the earth system such as marine circulation. Thus the isotopic
ratio of iodine in a certain compartment is determined by the balance between the turnover time and the
production rate. Generally this balance is different with site to site. But if the circulation is well quick
between different sites, the isotopic ratio is identical everywhere. If this hypothesis is true, or within the
region this is true, the dating of the closed system should be possible from the isotopic ratio. The earth
surface environment (marine and atmosphere) seems to be the case. In 1998, J. Moran proposed '*°1/'*'I =
1.5 x 10"* as the initial value for dating. Using this initial ratio, U. Fehn determined the age of the methane
hydrate (2000). Afterwards the ages of many geologic samples especially iodine containing fluids and
sedimentary rocks have been determined. However some samples showed discrepancy between the iodine
isotopic age and geological determined age.

To examine whether the natural iodine is fully mixed in the ocean and whether the initial value
previously proposed (*’I/'*1 = 1.5 x 10™"* by Moran et al., 1998) is valid enough, we measured depth
profiles from surface to bottom of 'I/'*I ratio for seawater samples collected from several points in the
Indian ocean. The results showed significantly low '*’I/'*'I ratio (around 2x10") in the middle to deep
layer. According to our results, the initial value should be one order lower than that proposed by Moran.
Serious difficulty arises for the interpretation of samples having isotopic ration higher than 2x10™" but lower
than 1.5 x 10"%.  Proper age can be determined with previous initial ratio, but it should be interpreted as the
anthropogenic contamination with our proposing initial ratio.

The compromising interpretation is that the iodine is not mixed enough between different sites. To
examine this issue, observations and knowledge about the iodine movement in every site should be

1

accumulated. In this context, anthropogenic '*I acts as the tracer of the iodine dynamics. After human

began to utilize the nuclear power, ' as a byproduct of the fission nuclear reaction entered to the earth

surface environment overwhelming the naturally produce '*I.

As a result, the isotopic ratio of the surface
environment increased by several order. The spatial distribution of '*1/'*'I tell us the iodine dynamics in
the environment. As one of important sites for iodine reservoirs we have been focusing on the soil. The
depth profile of "*’I/'"*I ration in the soil indicates there are at least two different modes of moving way,
quick diffusion and slow movement. The accident at Fukushima Dai-ichi nuclear power plant made a spike
of "I onto the land surface, which would provide an useful tracer for observation of the iodine diffusion

process. We will introduce some of the observation results so far obtained.
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The secular variation of 129] in atmospheric fallout
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Regional Deposition of Radioactive Cs and I by the Accident of the
Fukushima Daiichi Nuclear Power Plant

*Haruo TSURUTA, Toshiaki ARAI, Kaoru SHIBA, Yousuke SATO,
Makiko HASHIMOTO, Hiroko YAMADA, and Teruyuki NAKAJIMA
Atmosphere and Ocean Research Institute, The University of Tokyo, Japan
5-1-5 Kashiwanoha, Kashiwa, Chiba 277-858, Japan.

*E-mail: haru2004@aori.u-tokyo.ac.jp

The purpose of this study is to clarify the deposition of radioactive substances on land by the
accident of the Fukushima Daiichi Nuclear Power Plant, by collecting the already released data
on atmospheric concentration and fallout of radioactive substances in regional scale. In several
sites located in the Kanto area, the atmospheric concentration of radioactive substances was
measured every day from 15 March 2011. The data at all the stations clearly showed that "'
was much higher than "***”Cs on 15 March and during 21-23 March, while "*'T was almost
equal to "**’Cs on 20 March. The emission rate of radioactive substances from the
Fukushima Daiichi Nuclear Power Plant could be different among those days because the Kanto
area had almost no precipitation on 15 and 20 March with much precipitation during 21-23
March. The fallout measurement at the monitoring stations in the network organized by the
Ministry of Education, Culture, Sports, Science and Technology (MEXT) started from 18 March
2011, and which means that at stations with precipitation on 15-16 March, especially in the
Tohoku area including Fukushima area, the fallout amount of radioactive substances on 15-16
March could not be measured. Although the fallout amount of radioactive substances depended
on the precipitation amount, the pattern of "*'I/"***")Cs in the fallout was similar to that in the
atmospheric concentration between 20-21 March and 22-23 March in south Kanto area. The
MEXT performed an intensive field survey in June and early July 2011, for the mapping of the
deposition rate of radioactive substances on surface soils in east Fukushima area where the soil
sampling was made every grid point (2km x 2km). The deposition rate of '**Cs, "*’Cs, and "'I
was already open, and the spatial pattern was very similar to that of radiation dose measured at
the 1m height from the ground by local authorities and the MEXT survey, while the ratio of
B/ B0Cs was different between northwestern part and southern part from the Fukushima
Daiichi Nuclear Power Plant. The major factors controlling these atmospheric concentrations

and deposition rates will be discussed in detail, analyzing all these data with meteorological data

by the Japan Meteorological Agency.
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Deposition of lodine-131 in Fukushima and eastern Kanto
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Fig. 1 Contour maps of depositions for *!I. Dot

indicates position of sampling point.
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Numerical Analysis on atmospheric dispersion of radioactive iodine discharged during

the Fukushima Daiichi Nuclear Power Plant accident
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