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https://japan-forward.com/china-and-south-korea-too-release-nuclear-plant-

wastewater-into-the-oceans/



3http://www.ifs.tohoku.ac.jp/edge/radiation/Amount%20of%20radiation%20around%20the%20world%20june%2001,2011%20JP.pdf

Radiation dose in the world (uSv/h) 
May 2011
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Agriculture and Rural Area

Agricultural 
Infrastructure

public works

March 2011

Nuclear power plant accident

Supporting agricultural 
production

A behind-the-scenes role
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Soil, Water, Rural 

Areas, Information



Iitate Village in Fukushima Prefecture

http://blog.goo.ne.

jp/yampr7/e/3252
e0611ebc1eabd36
195cede8a2231

March 11, 2011

– 14:46 Earthquake （9.0magnitude）

– 14:50 Tsunami (14 m) hits Fukushima coast

– 15:45 Fuel tanks are swept away

March 12, 2011

– 15:36 Hydrogen explosion



How did I act immediately 
after the nuclear accident?

(2011.3.11) The Great East Japan Earthquake 

(2011.3.15) Establishment of the University of Tokyo's Fukushima Reconstruction 
Agricultural Engineering Council (UT-FRAE)

(2011.5.30) Seminar on Radioactive Cesium on Clay Surface 

(2011.6.25) First visit to Iitate Village

(2011.7.10) Symposium talk: the "soil" of Iitate Village

(2011.8.30) Encounter with NPO:“RESURRECTION OF FUKUSHIMA”

(2011.9.4 ) UT-FRAE first Field Survey of Iitate Village
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History of development of farmland decontamination 
methods and agricultural revitalization

(2012.1.8) Frost Stripping Method
(2012.4.1) Mud Sweeping Method with a weeder machine
(2012.10.6) Student Tour of the Faculty of Agriculture,

University of Tokyo
(2012.12.1) The burial method 

(contaminated soil burial method) 
(2013.5.15) The Muddy Waters Forced Drainage method
(2013.6.6)  Waterlogging Experiment in a Paddy Field
(2015.6.26) Drainage Survey of Farmland Soil 

after Decontamination
(2016.6.24) Decontamination experiment in forest

(contaminated soil burial method) 
(2017.3.21) Iitate flowerbed
(2017.3.31) Lifting the Evacuation Order
(2018.3.5 ) Collaboration Agreement 
between Iitate Village and the University of Tokyo

(2018.5.1) The birth of the sake “Like a Phoenix”
(2019.6 )Nominated for Cannes Lions 
(2019.8) Buckwheat Cultivation by Todai Murajuku

飯舘村が東大と連携協定
福島、農畜産業復興狙い

(2018.3.5 産経新聞）

Please visit the following URL for the contents and photos of each item.

http://www.iai.ga.a.u-tokyo.ac.jp/mizo/edrp/fukushima/201017.html

http://twitter.com/HiroshiIwase/status/156048332777725952/photo/1/large
http://www.iai.ga.a.u-tokyo.ac.jp/mizo/edrp/fukushima/201017.html


飯舘村が東大と連携協定
福島、農畜産業復興狙い

(2018.3.5 産経新聞）

http://twitter.com/HiroshiIwase/status/156048332777725952/photo/1/large


Vertical distribution of Cs in soil (24/5/2011)

Shiozawa et al. (2011): Vertical concentration profiles of radioactive cesium 
and convective velocity in soil in a paddy field in Fukushima. Radioisotopes 60 : 323-32810



What is Soil?

• What is soil composed of?
– Soil particles, Water, Air

• Classification of Soil Particles
– Classified by size

– sand, silt, clay

• Properties of Clay
– Hard to sink in water

– Sludgy when it contains water

– When it dries, it is stiff.
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http://upload.wikimedia.org/wikipedia/commons/9/95/Soil_profile.png


粘土の化学ーモンモリロナイト



Exchangeable cations



Hydrophilic Sites
(red)

Hydrophobic sites
(grey)

Radioactive cesium falls into holes in 

the clay surface!

by Prof. C.T Johnston @Purdue Univ. 
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Radioactive cesium replaces potassium 
and is fixed in clay particles in soil

Egg pack = clay particles

White egg = potassium

Red egg = Cesium
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by Prof. C.T Johnston @Purdue Univ. 



Radiation dose measured on a slope in 

Iitate Village (2011.6.25)

2.5 μSv/h

3.5 μSv/h

7.0 μSv/h
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Deep plowing methodSoil puddling method

Stripping topsoil method

Official decontamination 
methods by Government

From August, 2012



Decontamination work (2014.10) 

 

After the decontamination in Iitate
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“Temporal-temporal” storage space in a paddy 

Soil dressing of farmland by sand (2015.3) Click to movie

file:///C:/Users/mizo/works/研究/福島放射線/学術会議120314/150425東大農学部/150425.MOV
http://ns2.misao.co.jp/hiso/
https://www.facebook.com/FukushimaSaisei/videos/1054291244592879/


Change of Radiation dose in Iitate Village
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Source:

http://www.fukushima-

saisei.jp/mon/trendiitate/#00

Decontamination work

Average in Iitate Village



Development of decontamination 
method farmers can do by 

themselves in paddy contaminated 
by radiocaesium in Fukushima
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Prof. Masaru Mizoguchi
Dept. of Global Agricultural Science

Univ. of Tokyo



•Message from the leader of 
"Resurrection of Fukushima"

https://www.facebook.com/FukushimaSaisei/videos/10151967636322988
https://www.facebook.com/FukushimaSaisei/videos/10151967636322988


Practices utilizing the properties of 
cesium and clay (2012)

Rotary weeder method

(2012.４.1)

decontamination method by 

stripping frozen soil

（2012.1.8）
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http://twitter.com/HiroshiIwase/status/156048332777725952/photo/1/large


Made-method-2 (Komiya method)
Soil puddling + Deep plowing method (2013)
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（2013.5.18）



Pour contaminated muddy water into the drain

A result of the radioactivity measured at each depth by sampling 

the soil of the bottom and sides of the groove after a dried-up

Cesium is not expected to immersion in the soil!

24



Why all right? – Soil Filtration function!

Fresh water comes out when muddy water is poured in the sand. 
When this operation is repeated, fresh water becomes slow to comes 
out. Clay particles with radioactive cesium are also trapped in the sand 
by this principle. 25

http://www.youtube.com/watch?v=J3fHtWNLXh4&list=UL


2012.12.1

Burial of contaminated soil

Compaction of soil
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Made-method-1 (Sasu method)
Stripping topsoil + Deep plowing method



Contaminated soil should be buried in 
the bare hole!

2. Radiation dose is 1/100 to 1/1000 just bury 50cm deep!

Depth (cm)

Because 

1. Cs is fixed to clay minerals such as weathered mica in soil



Question?

Does NOT Cs leak out from the buried contaminated soil?



• Instrument “Choshaku-kun”

• Easy to measure soil 
radiation in a well

• 1 m long, 3 cm in diameter

• with 10 pieces of GM tube 
arranged at 10cm intervals

• 3-5 min to measure

29

Measurement of soil radiation
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Measurement

15/3/21

16/3/20

16/11/6

17/3/12

17/12/9

18/3/11

19/3/10

Buried work

2014/5/18

2015/11/15
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Profiles of soil 
radiation level

• The peak depth of soil radiation has not changed

• The maximum of soil radiation levels are decaying naturally

Burial of contaminated soil(2014.5.18)

物理学・数学
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2016/3/20

Estimation of soil radiation with theory

• The maximum of soil radiation is decaying, in line with 
theory.



Revitalizing Agriculture 

in Fukushima



Rice cultivation trial 
by NPO since 2012
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2014.6.1

2017.5.21

2012.6.17



Restoration of degraded 
agricultural soils

(physical, chemical, and microbial activity)
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動画 
Movie

Hard pan

Newly formed compression layer

2015bubble.MOV
https://www.youtube.com/watch?v=1YlaKdTu8kg
https://www.youtube.com/watch?v=1YlaKdTu8kg


Restoration of farmland fertility and 
prevention of animal damage

• Compost Making Using IoT Sensors 

– Restoring soil fertility lost during decontamination work

• A raccoon dog gnawing on a wire

• Animal Monitoring Using LoRa Communication 
Technology

– Protect crops and fields from monkeys and wild boars

https://www.youtube.com/watch?v=uv9StLAzcN

M

https://www.youtube.com/watch?v=egxkBRUlwuU

https://www.youtube.com/watch?v=uv9StLAzcNM
https://www.youtube.com/watch?v=uv9StLAzcNM
https://www.youtube.com/watch?v=egxkBRUlwuU


Coexistence with Nature
Monitoring of bird and animal damage

音に驚いて逃げるイノシシ（動画）
Wild boar flees when startled by sound

雪上の自分の足跡上を戻るサル（動画）
Monkey returning on his own footprints on snow

https://twitter.com/msrmz/status/1316191262135836672
https://twitter.com/msrmz/status/1316191262135836672
https://twitter.com/msrmz/status/1316191262135836672
https://youtu.be/_l6LiRo_IWk


ICT Agriculture practice in Fukushima
Irrigation-water control in paddy field in Iitate Village, (2018)

1. Set Paditch 2. Add camera 3. Control gate

https://youtu.be/jBzpnllkliI


Cannes

2019/6/19

Sake without heat Sake with heat

Conquer the world with Iitate sake

You can buy it at Takasakiya in front of the Faculty of Agriculture, UTokyo!

https://www.madeinfukushima.com/

https://www.madeinfukushima.com/
https://www.madeinfukushima.com/
http://www.iai.ga.a.u-tokyo.ac.jp/mizo/edrp/fukushima/saisei/likeaphoenix.pdf


Cattle (Wagyu) monitoring in Iitate village 
using image and thermal camera 

Wagyu was brand of 

Iitate Village

Wagyu's revival will be a 

symbol of agricultural revival



Rural regeneration 
and youth education



Iitate Village field tours by soil scientists

42
The 5th International Workshop of CAAM

6-8 March 2016

Japanese Society of Soil Physics

27 Oct. 2013

Budi Arif

Mizo



Madei Univ. (2018)

2018年10月6日- 7日 2018年10月14日- 15日 2018年11月25日- 26日
宮城大学、茨城大学、
明治大学、四日市大学

弘前大学、佐賀大学、三重大
学、東京農工大学、明治大学

宇都宮大学、京都大学、
明治大学、東京大学



Todai Mura Juku (Soba cultivation @ Hiso, 2019)

https://www.facebook.com/permalink.php?story_fbid=525296681642409&id=100024862463087


Agricultural soil education for the general public

Publication of 

Dr. Doroemon

（Kindle版）
Tour for high school students 

（2019.9.14-15）
Soil Museum (2018.4.29)

Japanese Chinease EnglishEnglish

https://www.amazon.co.jp/%E3%83%89%E3%83%AD%E3%81%88%E3%82%82%E3%82%93%E5%8D%9A%E5%A3%AB%E3%81%AE%E3%83%AF%E3%82%AF%E3%83%AF%E3%82%AF%E6%95%99%E5%AE%A4%E3%80%8C%E5%9C%9F%E3%81%A3%E3%81%A6%E3%81%B5%E3%81%97%E3%81%8E-%E3%80%8D%E3%80%9C%E6%94%BE%E5%B0%84%E6%80%A7%E3%82%BB%E3%82%B7%E3%82%A6%E3%83%A0%E3%81%AB%E5%AF%BE%E3%81%99%E3%82%8B%E5%9C%9F%E3%81%AE%E3%81%AF%E3%81%9F%E3%82%89%E3%81%8D%E3%80%9C-%E3%83%89%E3%83%AD%E3%81%88%E3%82%82%E3%82%93%E5%8D%9A%E5%A3%AB%E3%81%A8%E4%BB%B2%E9%96%93%E3%81%9F%E3%81%A1-ebook/dp/B07S6ZTCYC
https://www.facebook.com/yoichi.tao/posts/10157372194127988


Agricultural engineering for Reconstruction

• Prof. Hidesaburo Ueno
– Owner of Hachiko dog

– Professor at Univ. of Tokyo
• Law of Land consolidation(1900)

• Lecture of Land consolidation (1905)

• Agricultural engineering
– Infrastructure of food production

– Barren land to fertile farmland

– Land reclamation 

– Irrigation and drainage

– Farmland decontamination

• Land use after decontamination
– Rural plan after villagers return 46

(2015.3.8)



FPBL :
Tips for Resilience Agriculture

• Quotations of Prof. Tokitaka Yokoi (1860-1927)

– Agricultural science flourished, but agriculture destroyed

– Those who stand on the earth will not fall, those who live on the 
earth will not starve, those who protect the earth will not perish 
(the earth = soil)

– Ask the rice about the rice, ask the farmers about the agriculture

• What should the Faculty of Agriculture do now?

– Strengthen learning to discover and solve issues on site

– FPBL(Field and Project-Based Learning) is important



Challenge to solve the problems 
in front of us

• What is the problem?

– Find and set the right question

• How do we solve the problem?

Project-Z by Mizo

48

http://twitter.com/HiroshiIwase/status/156048332777725952/photo/1/large


Theory and Practice

• Notice the gap between theory and practice

• Understand the theory (Science)

– Mathematics, physics, chemistry, biology, ecology,,,

– Sociology, economics, political science,,,

• Know the practice (experience)

– Field survey, interview, job training, internship,,,,

49



Where does the idea come from?

• Lecture?

• Book?

• TV?

• Internet?

• Practice?

Feelings

Keep on thinking 

Discussion

50

To see real fields by myself is most 

important!



Let’s watch movies and discuss!

• Made in Fukushima
– https://www.madeinfukushima.com/

• FUKUSHIMA REBORN
– https://www.metergroup.com/environment-case-

studies/fukushima-reborn/

• The Rebirth of Fukushima
– http://www.iai.ga.a.u-

tokyo.ac.jp/mizo/edrp/fukushima/media/The%20Rebi
rth%20of%20Fukushima-HD.mp4

https://www.madeinfukushima.com/
https://www.metergroup.com/environment-case-studies/fukushima-reborn/
https://www.metergroup.com/environment-case-studies/fukushima-reborn/
http://www.iai.ga.a.u-tokyo.ac.jp/mizo/edrp/fukushima/media/The%20Rebirth%20of%20Fukushima-HD.mp4
http://www.iai.ga.a.u-tokyo.ac.jp/mizo/edrp/fukushima/media/The%20Rebirth%20of%20Fukushima-HD.mp4
http://www.iai.ga.a.u-tokyo.ac.jp/mizo/edrp/fukushima/media/The%20Rebirth%20of%20Fukushima-HD.mp4
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Thank you for your attention 
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