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15 July, 2011  13:58 p.m. Tamura (R288, 20km from F1NPP)



30 km

CS134 + CS137
fitted at Nov.11

2011 (Bq/m )2

F1 NPP

Ishida (2013)

Ishida’s research 
 area

http://radioactivity.mext.go.jp/en/list/203/list-1.html

MEXT air bone survey
estimated fallout rate

fitted those on 11 Nov. 2011

Akaugi

Omaru
Chichibu

Pacific

http://radioactivity.mext.go.jp/en/list/203/list-1.html
http://radioactivity.mext.go.jp/en/list/203/list-1.html
http://radioactivity.mext.go.jp/en/list/203/list-1.html


16 July, 2011  9:17 a.m. Akaugi



Cs137 fallout , Nature  7 September, 2011

★ Season is one of the essential factors on the initial biological effects.

15 March　　      26 April ~ 6 May after plant shooting

Pacific Ocean

Fukushima & Chernobyl
before p.s.

snow at 
highland



fallout estimation

radiation 
accident I131 Cs134 Cs137 Str90 Pr239

Fukushima 160k. 18,000 15,000 14 0.0032

Chernobyl 170m. 44,000 85,000 8,000 30

（Nakanishi 2013 Tab. 1-3）

area  F1, 8,900Km ; CB, 145,100Km2 2
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Fukushima

What place ?

• environment 
• climate 
• geography 
 society 
 history 

…



 climate of Abukuma highland
Iitate village, Japan Meteorological Agency



gentle slopes, mixed landscape
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steep slope
small valleys

F1 NPP

“N
ak

ad
or

i”
 p

la
in

large cities 
Shinkansen railway 
Tohoku highway

Profile of Abukuma Mountains

highland

the main 4 landscapes 
in the “main” contaminated area

more fallout

1234

i.e.  >    Cs  500kBq /m137 2



“40µSv/h.” (2012), “25µSv/h.” (2014)

“Hamadori” plain
High RA

1



East slope Forest
Low population density

High RA

2



snow accumulation in winter



Landscape around Akaugi & Nagadoro

2014年5月 BIZWORKS（株）パラモーターグライダーによる空撮

forest dominates

N
High RANagadoro, Iitate village

Akaugi, Namie town

3



the time and the day of the next year



humid air



May, 2014 BIZWORKS Co.Ltd. Paramotor glider picture

N mixed forest and agricultural field
Yamakiya district of Kawabata Town

comparatively lower RA



pond

stream

pine

cypress
mixed deciduous broad leaf

paddy
border

drain

orchard

grass

Satoyama Landscape

mixed deciduous broad leaf
bank



gentle slope, forest and more open land
4



Satoyama & Yamazato Landscape



paddy fields



http://www.pref.fukushima.lg.jp/uploaded/attachment/184258.pdf

Many, many, many ・・・ measurements of dose rates

mushrooms, vegetables, fruits,
bamboo shoots, milk, meat,

fish, crabs,   etc.

agricultural products and 
      natural  resources of many kind

Food

http://www.pref.fukushima.lg.jp/uploaded/attachment/184258.pdf


Wild Boar and Black Bear 
Cs134+Cs137 dose rate in the muscle

？

http://www.pref.fukushima.lg.jp/uploaded/attachment/158357.pdf

http://www.pref.fukushima.lg.jp/uploaded/attachment/174561.pdf

※no data at the highest dose area
   in the earliest period
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published data by Fukushima Prefecture Government
the bear : absent from eastern Fukushima

the bore : Fukushima is the northern limit

Wildlife

http://www.pref.fukushima.lg.jp/uploaded/attachment/158357.pdf
http://www.pref.fukushima.lg.jp/uploaded/attachment/174561.pdf


Many, many, many ・・・ measurements of dose rates

http://www.rcnp.osaka-u.ac.jp/dojo/

Soil



Many, many, many ・・・ measurements of dose rates

dam lake beds

http://headlines.yahoo.co.jp/hl?a=20160925-00000011-mai-soci [ Ken Ishida reads, on 13:00, 25 Sep. 2016 ]

press by Ministry of the Environment, Japan 2016

Bq/m2



Many, many, many ・・・ measurements of dose rates

citizen science
surrounding prefecture governments

Sika deer 220 ~ 820 Bq/kg, 
Saitama Prefecture

Sika deer organs , 
10 ~ 210 Bq/kg, 
Chichibu citizen group wild boar 1000 ~ 18000 Bq/kg, 

Iitate citizen group



Murakami, Ohte et al.  (2013, 2015)

Many, many, many ・・・ measurements of dose rates Food Web
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four ecological consequences of Fukushima wildlife

• butterfly 
• aphid 
• fir 
• bird

Many, many measurements of dose rates and few ecological consequence

examples, 



pale grass blue butterfly
genetic effect

J. Ohtaki Labo. homepage
http://w3.u-ryukyu.ac.jp/fukushimaproj.html

2011

1. butterfly

abnormal morph 
by a heat shock
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http://w3.u-ryukyu.ac.jp/bcphunit/Fukushima.html


population recovered, abnormality decrease much in 3 years

capture adult butterflies in spring and autumn
capture / net swing time (min.)
count wing pattern aberrants

close to the north limit of 
the species distribution



abnormal rate had decreased in autumn 2012

cap. rate / min. has recovered in 2012 
higher density in autumn than in spring

the team is continuing the tests 
wild individuals  < ?



From Akimoto (2013) 

2. aphid

Some of anatomical aberrants were found first at Fukushima in 2012.

no genetic effect



heavy

From Akimoto (2013) 

Abnormal rate decreased in Fukushima in 2013.

light

2012



3. Abies firma shoots

cf) 4. bush warbler study like plan

northern 
limit

From Watanabe et al. (2015) 



from Watanabe et al. (2015) 

control



~170 km  N - S, 
(~ 50 km E - W)

alt. 600～800m

~55km

Abukuma mountains Akimoto’ place Ohtaki’s places

4. bird (Cettia diphone)

Akaugi

Omar

bush warbler

cf) 3. fir study research plan



30 km

CS134 + CS137
fitted at Nov.11

2011 (Bq/m )2

F1 NPP

Ishida (2013)

Ishida’s research area

http://radioactivity.mext.go.jp/en/list/203/list-1.html

control
Chichibu Mts.

http://radioactivity.mext.go.jp/en/list/203/list-1.html
http://radioactivity.mext.go.jp/en/list/203/list-1.html
http://radioactivity.mext.go.jp/en/list/203/list-1.html


IP test & nuclide analysis by Prof. K. Tanoi (BRC, U. Tokyo)

no image for a feather 
from Chichibu 
(∴ K40 is litte) 2AB 88968 

2AB 889692AB 88971

2AB 88970

2AB 88976

A

B

C

D

control

3-day exposure

B
D
50～230Bq/g (Cs134) 
80～320Bq/g (Cs137)〜

no image from 
October feathers

very short period

August 2011

site

washed feather

radio autography feather images



change of contamination since August 2011

～530 kBq/kg　→　～120 kBq/kg
about a fifth

ecological decrease = move of Cs’s

contamination -> lower, more scattered

BW feather contamination

less and more scattered among feathers later (2013 ~)

2012



A B

C D

August, m
olting seasonabscess

2011

（20~30µSv/h)

（~2µSv/h)

（~30µSv/h)

（~20µSv/h)

black head, 
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conspicuous 
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conspicuous lesion and black head skin, bare on a male

1 of the 3 in high dose area, all males



COmaru

C C

sequential observation of individuals in the wild (ecological)

2 of 6 in July, and 2 of 6 in August ; 3 of 5 totally were abnormal

recapture since 2013

（~20µSv/h)
（~5µSv/h)

Akaugi

同一個体同一個体

一目瞭然ではない

black head skin, bare

recapture since 2013

recapture since 2013

2015
July and August

the same net site > 2011*

conspicuous conspicuous 

not conspicuous 

All were normal in 2012 ~ 2014 (n = 27)



A
Tsushima

C

**, sequential observation of individuals in the wild (ecological)

4 of 5 in July, and 5 of 6 in August ; 6 of 8 totally were abnormal

**, recapture since 2015

*,（~0.5µSv/h)
（~5µSv/h)

Akaugi

同一個体同一個体

一目瞭然ではない

2016
July and August

black head skin, bare all the 6 males, 1 normal female
 *
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（~20µSv/h)

Saruda
（~15µSv/h)



other many observations and dose measurement 
of wildlife, some consequences of genetic - organ  
level dose effects

• Bird counts (Mousseau & Møller) 
• Siberian Owl nest (Nishiumi) 
• Tit nest box (WBSJ, Matsui &IRSN) 
• Bird banding (MAPS, Nakamura & YIO) 
• Mice (Yamada & FFPRI, NIE etc.)  
• Bird capture (Murakami & Ohte)  
• Insects  (Ohtaki, Akimoto, … ?） 
• Fish (Kaneko, Nakajima, … ?） 
• Frogs and other amphibians ? 
•  
• Cattle (Okada, Fukushima Prefecture, … , … ） 

• There are a wide range of citizen scientists and activists. 
  I know only a small part.



succession in processing

older

after 2011 ?

cleaned

pine forest

willow (pioneer tree)

abandoned paddy field



• First one or two years were ecologically significant period in Fukushima. 
• Ecological consequences are dynamic and continuing. 
• Population level consequences are left to be detected, 
                long term monitoring might show the recovery. 

• Ecosystem level consequences will be analyzed by assembling and integrating 
                        the data, which is now collected individually at each research group. 

• Scale , hierarchy, dynamic concept should be rethought on the integration.

concluding remarks, 

Fukushima-daiichi nuclear power plant accident and ecological consequence.


