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Five	
  Divisions	
  of	
  IER	
  at	
  FU	
  
and	
  areas	
  of	
  coopera%ng	
  Universi%es	


•  放射能形態学	
  RadiaAon	
  Morphology	
  
	
  	
  	
  	
  1.	
  Radionuclides	
  Measurement	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  and	
  Reference	
  Material	
  
	
  	
  	
  	
  2.	
  Specia%on-­‐Radiochemistry	
  
	
  

•  放射地球科学	
  Radioisotope	
  Geoscience	
  
	
  	
  	
  	
  1.	
  Atmospheric	
  Radionuclide	
  Dynamics	
  
	
  	
  	
  	
  2.	
  Terrestrial	
  Radionuclide	
  Dynamics	
  
	
  	
  	
  	
  3.	
  Marine	
  Radionuclide	
  Dyanmics	
  
	
  	
  	
  	
  4.	
  Radiological	
  Hydrology	
  
	
  

•  放射生態学 Radioecological	
  Transfer	
  and	
  
Effects	
  

	
  	
  	
  	
  1.	
  Forest	
  Radioeology	
  
	
  	
  	
  	
  2.	
  Freshwater	
  Radioecology	
  
	
  	
  	
  	
  3.	
  Soil	
  and	
  Plant	
  Dynamics	
  
	
  	
  	
  	
  4.	
  Plant	
  Radioecological	
  Effects	
  
	
  	
  	
  	
  5.	
  Animal	
  Radioecological	
  Effect	
  

・　　予測科学・機器開発	
  Measurements	
  and	
  
ForecasAng	
  
	
  	
  	
  	
  1.	
  Radia%on	
  and	
  Transfer	
  Modelling	
  
	
  	
  	
  	
  2.	
  Monitoring	
  System	
  Development	
  
	
  	
  	
  	
  3.	
  Mechatronics	
  System	
  Development	
  
	
  

•  連携研究部門　Research	
  CoordinaAon	
  
	
  	
  	
  	
  1.	
  Data	
  Archives	
  and	
  Sta%s%cs	
  
	
  	
  
•  放射生態学 Radioecological	
  Transfer	
  and	
  

Effects	
  
	
  	
  	
  	
  1.	
  Marine	
  Radiocology	
  (Tokyo	
  Univ.	
  Marine	
  Sci	
  &	
  Tech)	
  
	
  	
  	
  	
  2.	
  Amphibian	
  and	
  Bryophyte	
  Radioecological	
  Effects	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (Hiroshima	
  Univ.)	
  
・  　予測科学・機器開発	
  Measurements	
  and	
  
ForecasAng	
  
	
  	
  	
  	
  1.	
  Environmental	
  Dynamics	
  and	
  Predic%on	
  (U.	
  Tsukuba)	
  
	
  

•  連携研究部門　Research	
  CoordinaAon	
  
	
  	
  	
  	
  ・	
  Data	
  Analysis	
  and	
  Predic%on	
  (Univ	
  of	
  Tsukuba)	
  
	
  	
  	
  	
  ・	
  Radia%on	
  Risk	
  Communica%on	
  (Nagasaki	
  Univ.)	
  
	
  	
  



Analysis of radiocesium in river water	


Dissolved	
  rCs	


Total	
  rCs	


・PrecipitaAon	
  with	
  Zeolite	
  	
  
・PB	
  filter	


Organic	
Inorganic	


CH3COONH4	
  ,	
  H2O2	
  ,	
  HNO3	
  
	
  -­‐>	
  	
  	
  Org-­‐decomposiAon	


粒状（懸濁）態	


Sup	
SS	


Centrifuge	


Sup	
SS	


（Nogami,	
  Kishinami	
  et	
  al.,	
  2013.	
  <3rd	
  rept.	
  184-­‐189>)	
  Fukushima	
  Univ.	


　Separation	
 of	
 suspended	
 substances	
 with	
 
continuous	
 centrifuge	
 from	
 1-4	
 tons	
 of	
 river	
 water	
  

Abukuma	
  Riv.	
  	
  Jul.	
  2013	


Harai	
  Riv.	
  Jun.	
  2014	




rCs	
  in	
  Abukuma	
  riv.（Kuroiwa	
  Fukushima	
  city）	
  and	
  Harai	
  Riv.（Oyama	
  Fukushima	
  city）	
  

Cs-­‐137	
  in	
  SS	
  
Total	
  Cs-­‐137	
  in	
  river	
  water	
  	


Time	
  (Year	
  from	
  March	
  11th,	
  2011）	


Cs
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  D
W
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  (B
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Fresh	
  Water:	
  K.	
  Nanba	


Abukuma	
  Riv.	
  	


Harai	
  Riv.	


Abukuma	
  Riv.	
  	


Harai	
  Riv.	




Radiocesium vertical profiles in 
soils of Niida river flood plain	
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Cs-134 Cs-137 

SN-21	
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Dam reservoir  

河川・貯水池・ため池の放射性
セシウム移動のモデル化	


Hydrology/	
  Modeling	
  :	
  	
  S.	
  Kivva	
  &	
  M.	
  Zheleznyak	




Involvement	
  of	
  Hydrological	
  Study	
  at	
  IER	
  in	
  decision	
  making	
  	
  
and	
  establishment	
  of	
  decision	
  making	
  scheme.	
  	
  

IAEA	
  –	
  Fukushima	
  Pref.	
  Gov.	
  Ini%a%ve	
  Project	
  
(2012-­‐)	
  
	
  
Pref.	
  gov.	
  ask	
  advise	
  from	
  IAEA	
  
in	
  the	
  management	
  planning	
  of	
  the	
  following	
  
area	
  aier	
  the	
  accident.	
  
	
  
•	
  River,	
  lake	
  and	
  pond	
  
•	
  Forest	
  
•	
  Wastes	
  
	
  
IER	
  is	
  contribu%ng	
  the	
  project	
  by	
  sending	
  to	
  
	
  
River,	
  lake	
  and	
  pond	
  part:	
  
Alexei	
  Konoplev	
  as	
  an	
  IAEA	
  deligate	
  
Mark	
  Zheleznyak	
  as	
  an	
  experienced	
  observer	
  
&	
  Kenji	
  Nanba	
  as	
  a	
  Japanese	
  specialist	
  

Contribu%ng	
  to	
  PREPARE	
  project	
  (2014-­‐)	
  



Rivers	
  that	
  are	
  restricted	
  to	
  catch	
  or	
  to	
  ship	
  for	
  respec%ve	
  fish	
  species	
  
Figures	
  by	
  Fish	
  Research	
  Sta%on	
  of	
  Fukushima	
  Pref.　	


Ayu (Plecoglossus altivelis altivelis )	


Ugui	
  (Tribolodon hakonensis)	


Yamame(Oncorhynchus masou masou)	

	


Iwana (Salvelinus leucomaenis)	


Sep.	
  2014	
  →	
  Nov.	
  2014	

Restric%ons	
  are	
  liied	
  based	
  on	
  
intensive	
  and	
  extensive	
  monitoring.	
  	


Fresh	
  Water:	
  H.	
  Wada	
  and	
  K.	
  Nanba	




134Cs+137Cs  (rCs) 
 in Wakasagi (Hypomesus nipponensis)  

 Lake Hibara  
 

Fresh	
  Water:	
  H.	
  Wada	
  and	
  K.	
  Nanba	


2	
 4	
 6	
 8	
 10	
 12	


Month	


 Himemasu (O. nerka)  
 Lake Numazawa  

(Data from Fukushima Pref. Fish. Res. Stn.) 
	


The	
  different	
  rCs	
  trend	
  comes	
  
from:	
  
	
  	
  Hydrological	
  scheme?	
  
	
  	
  Food?	
  –	
  both	
  are	
  plankton	
  feeder	
  
	
  	
  Physiological	
  difference?	
  



R/V Mirai 

NYK	
  　AQUARIUS	


凌風丸	


R/V Hakuho Maru 

NYK　Heijin 

Sampling locations during the period 
 from March 2011 to Oct. 2012 

Marine:	
  M.	
  Aoyama	
  1/2	




Test fishery for 3 species stared from Jun 22, 2012 in Fukushima. 
- Fishing effort (no. of days * boats) < 3% of regular fishery  

「試験操業」　安全が確認された魚種に限定し、小規模な操業と販売を試験的に行
い、出荷先での評価を調査して、福島県の漁業再開に向けた基礎情報を得る。	


Limited	
  catch	
  of	
  the	
  fish	
  that	
  are	
  confirmed	
  to	
  be	
  safe	
  as	
  food,	
  	
  small	
  scale	
  catch	
  and	
  
sale	
  to	
  know	
  the	
  response	
  from	
  the	
  market	
  and	
  consumers.	
  	
  These	
  ac%vi%es	
  are	
  basis	
  
for	
  resume	
  of	
  Fishery.	
  	
  	
  Aier	
  confirma%ons,	
  	
  58	
  species	
  are	
  now	
  targeoed	
  (-­‐Jan.	
  2015)	
  	


Fukushima	
  Minpo	
  (2013.09.26)	

Jun.	
  22,	
  2012,	
  Matsukawaura	
  Fisheries	
  	
  
Photos	
  from	
  <sankei.jp.msn.com/>	
  

3魚種（ミズダコ,	
  ヤナギダコ,	
  シライトマキバイ），現在(2015年1月)は58種	




Results	
  of	
  Monitoring	
  of	
  marine	
  fish	
  by	
  
Fukushima	
  Pref	
  Fish	
  Res	
  Stn　（2015/2/25)	


Feb.	
  25,	
  	
  2015	
  
ヒラメ	
  
ホシガレイ	
  
ババガレイ	
  
メイタガレイ	
  
メバル類	
  
アイナメ	
  
カサゴ	
  
スズキ	
  
クロダイ	
  
	
  
など全32魚種に国の
出荷制限等指示が出
ている。	
  
	
  32	
  species	
  (including	
  
commercially	
  
important	
  ones)	
  	
  are	
  
s%ll	
  restricted	
  to	
  ship	
  
etc.	
  by	
  Na%onal	
  govt.	
  
	


Red	
  bar:	
  n	
  of	
  ind.	
  >100	
  Bq/kg	
  
Blu	
  bar:	
  n	
  of	
  ind.	
  ≤	
  100	
  Bq/kg	


N
.	
  O

f	
  t
es
te
d	
  
in
di
vi
du

al
	


Yellow	
  line:	
  ra%o	
  of	
  >100	
  Bq/kg	
  
Purple	
  line:	
  ra%o	
  of	
  “Not	
  detected”	


Ra%o	
  (%
)	


Fish:	
  H.	
  Wada	




Workshop	
  UNSCEAR	
  –	
  Fukushima	
  University,	
  12	
  November	
  2014,	
  Fukushima	
  

Prognosis	
  of	
  RN	
  levels	
  in	
  forests:	
  IER	
  Forest	
  Project	
  (started	
  in	
  2014) 

FU	


FST	


Aim:	
  	
  
-­‐  long-­‐term	
  monitoring	
  and	
  modelling	
  of	
  radiocesium	
  distribu%on	
  and	
  fluxes	
  in	
  the	
  ecosystem	
  
Principal	
  approach:	
  
-­‐  monitoring	
  of	
  processes	
  in	
  the	
  unsaturated	
  zone	
  for	
  descrip%on	
  of	
  RN	
  ver%cal	
  migra%on	
  	
  
-­‐  quan%fica%on	
  of	
  RN	
  uptake	
  into	
  biomass	
  and	
  return	
  fluxes	
  (throughfall,	
  stemflow,	
  lioerfall)	
  	
  

V.	
  Yoschenko	


Regula%on	
  levels	
  of	
  wood	
  
	
  
To	
  use	
  for	
  mushroom	
  
culture	
  
To	
  build	
  houses	
  
To	
  use	
  as	
  fuels.	
  
	
  
Are	
  not	
  decided	
  yet..	




IER  
Yamakiya Observatory site	


Yamakiya,	
  Kawamata	
  town	
  
Cs-­‐137	
  	
  inventory	
  	
  	
  600	
  -­‐1,000	
  kBq/m2	
  	


Moss	
  140905-­‐06	


Mushroom	
  140920	


Vascular	
  Plants	
  140905-­‐06	


Forest:	
  Visitors	




Workshop	
  UNSCEAR	
  –	
  Fukushima	
  University,	
  12	
  November	
  2014,	
  Fukushima	
  

Radia%on	
  effects	
  to	
  plants:	
  Chernobyl	
  vs	
  Fukushima 

Typical	
  morphological	
  changes	
  in	
  Scots	
  
pine	
  now:	
  cancelling	
  the	
  apical	
  dominance,	
  

suppressing	
  the	
  trees’	
  growth	
  

CHERNOBYL:	
  
	
  

Late	
  stage	
  morphoses	
  in	
  Scots	
  pine	
  –	
  
chronic	
  radia%on	
  	
  	
  

(by	
  Yoschenko	
  et	
  al,	
  2011)	
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)(Dε ERICA	
  Tool	
  screening	
  value	
  of	
  	
  
10	
  µGy	
  h-­‐1	
  corresponds	
  to	
  the	
  
morphoses	
  frequency	
  of	
  32%	
  

FUKUSHIMA:	
  	
  
many	
  coniferous	
  tree	
  species.	
  
ARE	
  THE	
  EFFECTS	
  POSSIBLE?	
  

V.	
  Yoschenko	
  1/2	




Wild	
  mammals	

R

ad
io

ce
si

um
 c

on
ce

nt
ra

tio
n 

(B
q/

kg
-1

)	

Food safety 
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Wild boar (Sus scrofa)	


Sika deer (Cervus nippon)	


Asian black bear (Ursus thibetanus)	
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Animal:	
  T.	
  Hinton	
  &	
  K.	
  Okuda	


Data	
  from	
  Fukushima	
  Wildlife	
  Rehabilita%on	
  Center	


Transfer	
  of	
  rCs	
  
Es%ma%on	
  of	
  Ext.&	
  Int.	
  dose	
  
Influence	




From 2012 all the rice harvested in Fukushima have 
been checked according to the scheme by pref. gov.	


Checking	
  with	
  Belt	
  conveyor-­‐	
  NaI:	
  results	
  on	
  the	
  bag	
  	
  
Measured	
  with	
  HPGe	
  when	
  excess	
  of	
  regula%on	
  value	
  was	
  suspected.	
  

30 kg/Bag	


Among	
  10	
  milion	
  bags	
  
tested	
  every	
  year,	
  
	
  
the	
  n.	
  of	
  the	
  bag	
  with	
  
>100Bq/kg	
  is	
  
	
  
	
  	
  	
  71	
  in	
  2012	
  
	
  	
  	
  28	
  in	
  2013	
  
	
  	
  	
  	
  	
  0	
  in	
  2014.	
  
	


Obtained	
  Trust?	




Spring in 2011 
Rice was planted where rCs in 

the soil < 5kBq/kg. 
 

In the harvest season 
Oct. 12th pref gov. declared that 
the rice harvested is less than 
the regulation level and safe, 

after screening of 
representative samples.	


Cs-134+Cs-137福島県農林水産部 (2011.10.12) 



After declaration of safety, brown rice of > 500 Bq/kg was found 
 in Oguni area (Fukushima city). 

Pref. gov. checked all the rice bags(2011.11.16- 11.12.18) from this area. 

Among	
  5,066	
  bags	
  tested:	
  
>	
  500Bq/kg	
  	
  ….	
  	
  	
  283	
  bags	
  
>	
  100Bq/kg	
  	
  ….	
  1445	
  bags	




Soil potassium and rCs in brown rice 
（Fukushima Pref. gov.・MAFF，2011.12.25）	
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Lessons:	
  
Government	
  may	
  lose	
  easily	
  their	
  
trust	
  from	
  the	
  public.	
  
	
  
Do	
  not	
  make	
  a	
  hasty	
  declara%on	
  of	
  
safety.	
  
	
  
Scien%fic	
  basis	
  will	
  be	
  a	
  source	
  of	
  
reliability	
  from	
  the	
  public.	




Red:      Difficult to return zone 
            (>50 mSv/y) 
 
Orange: Residence restricted zone 
　　　　   (>20 mSv/y) 
 
Green:   Evacuation order lift-up 
             preparation zone 
　　　　　 (≤20 mSv/y) 

Oct.  2013 
内閣府　The Cabinet Office 

避難指示区域見直し後の各区域の
人口と世帯数	
  
Popula%on	
  (and	
  the	
  number	
  of	
  
households)	
  within	
  the	
  areas	
  aier	
  
rearrangement	
  of	
  the	
  restric%on	
  	




Thank	
  you	
  for	
  your	
  aoen%on	


Okuma	
  	
  Mar.	
  19,	
  2014	



