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Fukushima Prefecture

◆ Area 13,783 km2
◆ Population 1,960,523
◆ Major cities

1) Fukushima  ： 284,065
2) Koriyama ： 328,145
3) Iwaki ： 329,986

Koriyama

Fukushima

Iwaki

⚫ Tokaimura
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Where is Fukushima?

X
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What happened ?

Earthquake and Tsunami

SBO

Cooling failure

Core damage/Containment failure/Fuel meltdowns

Hydrogen explosions

Radioactive releases

The worst “complex disaster”

(Natural hazards + Human induced failures)
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by Tokyo Electric Power Co
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by Tokyo Electric Power Co
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by AIR PHOTO SERVICE
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Sheltering Area

Evacuation Area

30km

Restricted Area

Deliberate

Evacuation Area

22 April

Evacuation-

Prepared

Area

12 March

15 March

Urgent protective action areas

Evacuation-

Prepared

Area

⚫ Restrict Areas
Areas within a 20 km radius of NPS

⚫ Deliberate Evacuation Areas
Areas in which radiation dose was expected to reach 20 mv in the first year

⚫ Evacuation Prepared Areas in case of emergency
Areas between 20-30 km radius of NPS
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⚫ Radiologically important radionuclides I-131 and Cs-137 released : 

approximately 1/10 of Chernobyl releases

⚫ Approximately 8,900 km2 was contaminated with >37 kBq/m2 (mainly 

Cs-137 and 134, as of Nov. 2011), extending over 8 prefectures  

⚫ Approximately 37,000 people in Fukushima Prefecture still 

evacuated (as of July 2020)

⚫ No early irradiation induced health effects

⚫ No discernible increased incidence of radiation-related health 

effects are expected (UNSCEAR)

⚫ 51 deaths of patients and elderly residents during evacuation (as 

of April 2011)

⚫ The most important health effect from the accident is on mental and 

social wellbeing (UNSCEAR)

⚫ Huge economic consequences

Major consequences
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Evacuation of hospital patients

⚫ Approximately 2200 patients and elderly people stayed in 7 hospitals and 17 

nursing homes within 20 km evacuation zone.

20km

10km

(The National Diet Report, Chapter 4)
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Disaster related death (DRD)

⚫ The mortality risk was 

significantly higher in the 

first month of the triple 

disasters.

⚫ This excess risk of death 

is attributed to the 

indirect health impacts.

⚫DRDs in Fukushima accounted for 60% of all DRDs (2147 of 

3591 DRDs in total: 463 in Iwate, 926 in Miyagi ) that occurred 

for the first 72 months after the earthquake (as of March 31, 

2017).

* Disaster related deaths (DRD) are defined as deaths which occurred due to aggravation of 

injury as a result of the Great East Japan Earthquake, and who qualified for condolence money 

pursuant to the Act on Payment of Condolence Money due to the natural disaster.

(Morita, T. et al. 2017)
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Action towards stabilization and restoration of the units
⚫ TEPCO issued the Roadmap towards Restoration from the Accident 

at Fukushima Daiichi NPS (17 April 2011) 

✓ Step 1 :  “Radiation dose is in steady decline” (19 July 2011) ;

✓ Step 2 :  “Release of radioactive materials is under control and the 

radiation dose is significantly being held down” (16 December 2011)

Dust collected at the west gate (Bq cm-3)

Date, 2011
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Roadmap for Immediate action for the assistance of residents
(17 May, NERHQ)

(https://www.meti.go.jp/english/earthquake/nuclear/roadmap/immediate_actions.html)
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◆ 17 May 2011, Roadmap to return to normality by NERHQ

• June: Arrangements for long-term health surveillance (The Fukushima 

Health Management Survey);

• June-August: Detailed and comprehensive monitoring plan by the MEXT;

• August: Long-term management of radioactive waste; 

- Act on Special Measures concerning the Handling of Environmental 

Pollution by MOE (enacted on 26 August)

- Basic Policy for Emergency Response on Decontamination Works by 

NERHQ

• 30 September, Lifting the recommendation to shelter by NERHQ; 

◆ 16 December, Control of the situation at NPP has been regained; 

• 26 December, Basic concept for rearranging the evacuation areas

• January 2012, Act on Special Measures was fully enforced

• 30 March, Rearrangement of the evacuation areas started by NERHQ

• April: New food regulation came into effect by MHLW

Activities during intermediate phase
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Area 3 ( 50mSv< )   : 24,800

Area 2 (20 - 50mSv): 23,400

Area 1 ( 20mSv> )   : 33,100

Fukushima  : 146,000 people Exclusion zone : 81,300Evacuation :

⚫ Lifting conditions (December 2011)

✓ Dose level < 20 mSv/y

✓ Infrastructures and live services

✓ Consultation with local gov. and residents

April 2012 – August 2013

Tamura

1 April 2014

1 April 2017

Current status of restricted zones 

27%
46%

85%

41%

58%

13%

36%

32%

52%

8.6%
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Food safety in Fukushima Prefecture

(https://www.reconstruction.go.jp/topics/main-cat1/sub-cat1-4/
fuhyou/pamphlet/latest/huhyou-higai-husshoku_E-A3.pdf)
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Status of countries introduced import measures on food



17

Integrated and Independent
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Structure of new requirements
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Revised EPR-Guide protection strategy
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Current status of commercial NPPs

Status BWR PWR Total

Restart 0 9 9

Approved 4 3 7

Application 4 5 9

Not apply yet 8 0 8

Construction 3 0 3

Closed down 16 8 24

Capacity factor (%)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

68.3 38. 4.4 3.6 0. 1.2 5. 8.4 15. 21.4 15.5

(from Japan Atomic Industrial Forum Inc. HP)

(NRA, Convention on Nuclear Safety 
National Report of Japan
for the Eighth Review Meeting, 2019)

(as of March 4, 2021, JAIF)
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Decontamination process

(http://josen.env.go.jp/en/decontamination/)
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Effects of decontamination in SDA

(http://josen.env.go.jp/en/decontamination/)
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Interim Storage Facility (ISF)

(http://josen.env.go.jp/en/storage/)
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Eight steps towards the final disposal

(http://josen.env.go.jp/en/storage/)
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Specific measures

• Remove fuel from spent 

fuel pool

• Retrieve fuel debris

• Management of 

contaminated water

The Mid-and-Long-Term Roadmap

(https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/index.html)
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Current status of Unit 1-4

(https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/index.html)

Removed fuel assembles
566/566

(completed in 2021/2/28)
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Fuel removal from pools

Unit Fuels Plan

1 392 Start 2027-28

2 615 Start 2024-26

3 566 Completed

2021/Feb/28

4 1535 Completed

2014/Dec/12

(https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/index.html)

Unit 4
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Retrieve fuel debris

(https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/index.html)
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Management of contaminated water

(https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/index.html)
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(https://www.meti.go.jp/earthquake/nuclear/hairo_osensui/images/reactorpamph2019en.pdf)

https://www.meti.go.jp/earthquake/nuclear/hairo_osensui/images/reactorpamph2019en.pdf
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Handling of the ALPS treated water

(https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/atw.html)



33
Path to the reconstruction of Fukushima

⚫ Area under evacuation order: 1,150 km2 (Aug.2013)     340 km2 (Apr.2019)

Number of evacuee;                81,000                             24,000

⚫ The development of the Specified Reconstruction and Revitalization 

Base is to be carried out.

⚫ Restoration of infrastructures, such as road and rail way are making steady 

progress.

⚫ Priority areas of Fukushima Innovation Coast scheme are decommissioning, 

robot, energy and agriculture. 

(https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/index.html)


