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│∂╘⌐ 

 ☿fi♃⁸│כ  27 2015 ─ ⁸

₈JAEA₉≤™℮⁹⁸

₈NIES₉≤™℮⁹ ┘ ─ ─ ה ╛ ─

╩ ╘√⁸ ☿fi♃כ ₈ ₉≤™℮⁹

⌐ ≠⅝⁸ ⌐ ↕╣√ ─ ה ⌐ ╡ ╗√╘─

╩ ╘≡™╕∆⁹↓─ │⁸ 27 2015 ⅛╠

2024 ╕≢─ 10 ⌐⅔↑╢ ╩ ╘√╙─≢∆⅜⁸ ─

╩ ⇔⁸10 ╩↕╠⌐ ≈─ⱨ▼כ☼⌐ ↑≡⁸ ⌐

╩ ∆╢↓≤≤⇔≡™╕∆⁹╕√⁸ │ ─ 27

2015 30 2018 ≢№╢ⱨ▼כ☼ ⌐⅔↑╢

╩ ╘╢≤≤╙⌐⁸ ≈─ ⁸ ה ⁸

⁸ ↔≤⌐ ╩ ╘⁸ ─ ה ╩ ™⌂⅜╠⁸ ╩

╘≡⅝╕⇔√⁹ 

│⁸↓─ⱨ▼כ☼ ≢ ╡ ╪∞⁸ ─ ⁸ ┘

⌐ ↕╣√ ─ ⁸ ─ ⁸ ─

⌐ ∆╢ ─ ┼─ ╛ ─ ⌐ ∆╢ ─℮∟⁸

⅜ ╡ ╪∞ ⌐ ∆╢ ≈─ ₈ ה ─

─ ⌐ ∆╢ ₉⁸₈ ─ ⌐ ∆╢ ₉⁸₈ ╛

─ ─ ⌐ ∆╢ ₉ ┘₈ ─ ┘

⌐ ∆╢ ₉ ⌐⅔↑╢ ─ ⌐≈™≡⁸≤╡╕≤╘√

╙─≢∆⁹ 

⌂⅔⁸↓╣╠ ╩ ╘╢ ⌐│⁸ ╛ ⁸ ⌐ ⌂

╢ ≤ ╩™√∞⅝╕⇔√⁹╕√⁸ JAEA⁸NIES⁸

IAEA⁸Ɫ▬♥◒ⱪꜝ◙ ─ ⁸∕─ ─

⅛╠│⁸ ─╙≤⁸ ↄ─ ╛ ╩™√∞⅝╕⇔√⁹↕╠⌐⁸

─≤╡╕≤╘⌐№√∫≡│⁸ ה ─

 ▪♪Ᵽ▬◙כ ╩│∂╘≤∆╢ ⅛╠

─ ↄ─ ╩™√∞⅝╕⇔√⁹↓↓⌐ ↄ ⇔ →╕∆⁹ 

 

☿fi♃כ     

 

 



 

 

 
☿fi♃כ ה ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

 ⅜ ⇔√ ⌐ ∆╢  1 

   

  5 

ⱴ₈כ♥ ה ─ ─ ⌐ ∆╢ ₉ 5 

ה ⌐⅔↑╢ ─ ┘  5 

 ─ ⌐ ∆╢ ≤∕─ ⌐ ∆╢  17 

⅜ ─ ⌐ ∆╢ ⌐ ⅎ╢  27 

ⱴ₈כ♥ ─ ⌐ ∆╢ ₉ 36 

 ⌐⅔↑╢ ─ ╛ ─  36 

─ ⌐ ⅜ ∂╢ ⌐ ∆╢ ⌂  54 

⅜ ⇔√ ⌐⅔↑╢ ─  66 

ⱴ₈כ♥ ╛ ─ ─ ⌐ ∆╢ ₉ 80 

 ─  80 

─  95 

─ ⌐ ╢  107 

≤∕─  113 

─ ┼─ ─ ⌐ ╢  125 

ⱴ₈כ♥ ─ ┘ ⌐ ∆╢ ₉ 144 

 ─ ⌐≈™≡ 144 

─ ⌐ ╢ ⌐≈™≡ 170 

 

β │⁸ ≢ ╠╣√ ╩≤╡╕≤╘√╙─≢№╡⁸ ∏⇔╙

≤ ∆╢╙─≢│⌂™⁹ 



 

1 

 

 ⅜ ⇔√ ⌐ ∆╢  

☿fi♃כ ⌐⅔™≡⁸ ה ≢│ ≈─ ≢

13─ ⌐ ⁸ ┘

≢ ╡ ╪∞⁹↓─℮∟ ⅜ ╡ ╪∞ ⌐

∆╢ ≤∕─ │ ─≤⅔╡≢№╢⁹ 

 

ה  ─ ─ ⌐ ∆╢  

ה  ⌐⅔↑╢ ─ ┘  

╛ ⌐⅔↑╢ ⌂ ≤∕─ ─ ╩ ∆╢

√╘⁸ ─ ⁸ ┘ ─ ╩ ⌐⁸ ╛ ⌂

⌐⅔↑╢ ╩ ⇔⁸ ╛ ⌐╟╢ ≤∕─

╩ ⇔√⁹ 

∕─ ⁸ ⌐╟∫≡ ⅜ ∆╢≤≤╙⌐⁸∕─ ─ ⌐╟╢

─ ⌐⅔™≡╙∕─ │ ↕╣≡™╢↓≤╩ ⇔√⁹ 

 

 ─ ⌐ ∆╢ ≤∕─ ⌐ ∆╢  

┼─ ─ ╛∕─ ╩ ⇔⁸ ─ ┼─ ╩ ↕

∑╢√╘─ ⌂ ─ ≤∆╢√╘⁸ ╩ ™≡⁸ ─ ╛

┼─ ─ ╛ ─ ╩ ⇔√⁹ 

∕─ ⁸ ╛ ┼─ ™ ─ │⁸ ⁸ ⌐ ⌐

№╢↓≤⁸ ╛ ≢ ⅜№╢↓≤⁸ ꜞ☻◒┼─ ≤ ⇔≡™╢↓≤⅜

╦⅛∫√⁹ 

 

 ⅜ ─ ⌐ ∆╢ ⌐ ⅎ╢  

⌐ ∆╢ ⅜ ─ ┼─ ⌐≈⌂→╢⅛╩ ∆╢√╘⁸

™╦⅝ ╩ ╣╢⁸ ┘ ╩ ⌐ ⱴfiכ◐─ ╩

╘≡꞉כ◒◦ꜛ♇ⱪ ╩ ⇔⁸∕─ ⌐ ⌐ ∆╢▪fi◔כ♩ ╩ ∫√⁹ 

∕─ ⁸ ⌐╟∫≡⁸ ─ ⌐ ∆╢ ⅜ ╕╡⁸ ─▬ⱷכ

☺╛ ┼─ ⌐ ⌂ ╩╙√╠∆↓≤⅜╦⅛∫√⁹ 

 

 ─ ⌐ ∆╢  

 ⌐⅔↑╢ ─ ╛ ─  

 ⌐╟╢ ┼─ ╛∕─ ≢ ∂√ ⌐ ∆╢ ╩ ∆╢√

╘⁸ ≢ ╩ ⇔ ╩ ╘√ 36 ╩ ≤⇔≡▪fi◔

♩כ ┘ⱥ▪ꜞfi◓ ╩ ∫√⁹ 



 

2 

 

 ∕─ ⁸ ╩ ⇔√ ≤⇔≡⁸ 24 ₁⌐ ⇔⁸

25 ⌐ ╙ ↄ ⇔≡™√↓≤⅜╦⅛∫√⁹╕√⁸ ─ ≢│⁸

╩ ≤⇔√ ─ ⅜ ⅝⌂ ≤⇔≡ →╠╣√╒⅛⁸ ╛

⌐ ∆╢ⱡ►Ɫ►─ ⁸ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi⌂≥⌐╙ ⇔√↓≤⅜╦

⅛∫√⁹ 

 

 ─ ⌐ ⅜ ∂╢ ⌐ ∆╢ ⌂  

⅜ ™ ⌐⅔↑╢ ╩ ≤⇔√ ─

⌐ ⅜ ∂╢ ⌐ ∆╢ ╩ ╢↓≤╩ ⌐⁸ ─ ─┌╠≈⅝─ ≤

─ ≤─ ⌐≈™≡ ⌐ ⇔⁸ ╩ ⇔√⁹ 

 ∕─ ⁸ ─ ≢│⁸ ─ ─ ™╛Ᵽ♇◒◓ꜝ►fi♪⌐╟╢

⅜ ─ ⌐ ╩ ∂╢ ≤⌂∫√ ⅜№╢↓≤⁸ ⌐╟∫≡

─ ⅜ ⌂╢↓≤⅜╦⅛∫√⁹╕√⁸ ─ ╩ ∆╢ ⌐│⁸ ─ ⌐

⅜ ∂╢ ₁⌂ ⅜№╡⁸∕╣∙╣ ─ ⅜ ⌂╢↓≤╛ ⌐╟∫≡∕╣

╠─ ⅜ ⌂╢↓≤⌐ ∆╢ ⅜№╢⁹ 

 

 ⅜ ⇔√ ⌐⅔↑╢ ─  

 ─ ╩ ∆╢≤≤╙⌐⁸ ─ ─ ╩ ∆╢↓≤╩

≤⇔≡⁸ ⅜ ⇔√ ╩ ≤⇔√ ─ ≤ ─ ╩ ∫√⁹ 

 ∕─ ⁸ ─ ≢│⁸ ⌐⅔™≡╙ ⅜ ⇔≡⅔╡⁸

⌐╟╢ ⅜ ↕╣≡™╢↓≤⅜╦⅛∫√⁹╕√ ⌐⁸ ─

⌐⅔↑╢ ─ ─ ╩ ⇔√⁹↕╠⌐⁸ ≤ ⅜╟ↄ ⇔

≡™╢↓≤⅛╠⁸ ─ ─ │ ⅜ ™╙─≢№╢≤ ⅎ╠╣╢⁹ 

 

 ╛ ─ ─ ⌐ ∆╢  

 ─  

 ─ ≢ ↕╣√ ⁸ ┼™

─℮ ⌐≈™≡⁸ ⌐╟╡ ╩ ⇔√⁹ 

∕─ ⁸ ↕╣√ ⌐≈™≡⁸ ⌐ ⌂ ╩ ⇔

≡™╢↓≤⅜ ↕╣√⁹ ≢⁸ ─ ↕╣√ ┼™ ─℮ ⌐≈

™≡│ ⅜ ™ ⅜ ↑╠╣√⁹ 

 

 ─  

 ─ ≢ ╦╣√ ⁸

┼™ ─℮ ⌐≈™≡⁸ ⌐╟╡ ╩ ⇔√⁹ 

∕─ ⁸ ↕╣√ ⌐≈™≡⁸ ⌐ ⌂ ╩ ⇔
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≡™╢↓≤⅜ ↕╣√⁹ ≢⁸ ─ ↕╣√ ┼™ ─℮ ⌐≈

™≡│⁸ JIS Z 1651 ⌐╟╢ ╟╡╙ ⅜ ™ ⅜ ↑╠

╣√⁹ 

 

 ─ ⌐ ╢  

 ─ ─ ⁸ ─ ↕╣√ ┼™ ─

℮ ⌐≈™≡⁸ ╟╡╙ ⅜ ™ ⅜ ↕╣√↓≤⅛╠⁸∕─ ╩

∆╢√╘─ ╩ ⇔√⁹╕√⁸ ─ ╩ ⌐ ─

╩ ⌐ ∆╢ ╩ ⇔√⁹ 

 ∕─ ⁸ ─ │ ─ ⌂ ≤│ ⌂╢ ⅜ ↕╣

√⁹ 

 

 ≤∕─ ⌐≈™≡ 

 ⌐ ⇔√ ╩ ─♩כ◦√⇔≥ ╣ ⌐≈™≡ ∆╢√╘⁸

─ ⌐⅔™≡ ♃▬ⱪ─☺○◓ꜞ♇♪╩ ™√ ╩ ⇔√⁹ 

 ⌐≈™≡ ╩ ∫√ ⁸ ⇔√ ─ ↕│⁸ ≤

⇔≡ ⇔≡⅔╡⁸╒╓ ≡─ ⌐≈™≡ ⇔√☺○◓ꜞ♇♪─

≢⅝╢ ↕ ≢№╢↓≤⅜ ≢⅝√⁹ 

 

 ─ ┼─ ─ ⌐ ╢ ⌐≈™≡ 

 ─ ⅜ ╕╣╢ ─ ⌐≈™≡⁸ ─ ┼─

╩ ∆╢√╘⁸ ≤⇔≡⁸ ─ ╛

─ ╩ ⇔√⁹ 

 ∕─ ⁸ ≤⇔≡ ▬ⱬכ◘ ⅜ ⌂ ─ ≈≢№╢↓

≤╛ ╩ ⇔≡™√ ─ ≢ ╕╡⅜ ⇔≡™╢↓≤⅜

≢⅝√⁹ 

 

 ─ ┘ ⌐ ∆╢  

 ─ ⌐≈™≡ 

 ⌐╟╡ ∂√ ╩ ≢ ∆╢ ⌐⅔™≡ ∂℮╢

⌐≈™≡⁸ ┘ ─ ╩ ∫√⁹ ≢│⁸ ╩ ∆╢ ─

┼─ ┌ↄ ⌐≈™≡ ⇔√⁹╕√⁸ ≢│⁸ ╙ ⅜ ⅝™

≤ ↕╣╢ ⌐⅔↑╢ ┌ↄ ⌐≈™≡ ⇔√⁹ 

 ∕─ ⁸●▬♪ꜝ▬fi⌐ ∫≡ ⌐ ∆╢↓≤≢⁸ ─ ┌ↄ │ ↄ

≈↓≤⅜≢⅝╢↓≤⅜ ≢⅝√⁹╕√⁸ ⅜ ⅝™≤ ↕╣╢ ◦♫ꜞ○╩

⇔⁸ ─ ─ⱳ▬fi♩╩ ∆↓≤⅜≢⅝√⁹ 
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 ─ ⌐ ╢ ⌐≈™≡ 

─ ╛ ⌐⅔↑╢ ⌐ ╢ ╩ ∆╢√

╘⁸ ─ ⌐ ╦∫√ ╛ ┼─ⱥ▪ꜞfi◓╩

∫√⁹ 

 ∕─ ⁸ ─ │⁸ ↄ─ ≢ ⅜ ≤⌂∫≡ ⇔≡⅔╡⁸

─ ≢│ ⌂ ─ ╩ ∆╢ ≢№∫√↓≤⅜ ≢

⅝√⁹ ─ │⁸ ≢ ╘√ ─ ⅜ ╙ ↄ⁸

╛∕─ ⌂≥─ ⅜ ─ ╩ ↑≡ ─ ╩ ∫≡™√↓≤

⅜ ≢⅝√⁹ 

 ⌂⅔⁸ ─ │⁸ ╟╡╙ ⇔≡ ↕╣√ ≢№∫√⁹ 
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ⱴ₈כ♥ ה ─ ─ ⌐ ∆╢ ₉ 

 

ה ⌐⅔↑╢ ─ ┘  

 

ה  

₈ ₉≤™℮⁹ ⌐╟╡⁸ ─

⅜ ⌐ ↕╣⁸ ⅜ ⌐ ↕╣√⁹ ┼─ ⌂

─ ≈≤⇔≡⁸ ┌ↄꜞ☻◒╩ ∆╢√╘─ ⅜ ╦╣√⁹ │⁸ ⁸

⁸ ─ ╩ ⌐ ↕╣√╒⅛⁸ ╛ ─ ≢│⁸

─ ╙ ↕╣√ 1)⁹∕─ ⌐╙⁸ ╛ ─⸗♬♃ꜞfi◓⁸ ─ ⁸

√╘ ─ ⁸ ⁸ ─ ╛ ─√╘⌐⁸ ⁸

⁸ ⌐⅔™≡⁸ ⌐⅔↑╢ ₁⌂ ⅜ ∂╠╣⁸

2019 ⌐⅔™≡╙ ↕╣≡™╢⁹ 

☿fi♃⁸│≢כ↓─ ⁸ ─ ╩ ╕ⅎ√ ⌐ ⌂

─ ╩ ™⌂⅜╠⁸ ⌐⅔↑╢ ┌ↄ ╩ ≤⇔√ ─

⌐╟╢ ≤∕─ ─ ⁸ ─ ─ ╩

╕ⅎ√ ⌂ ─ ╩ ⇔≡⅝√⁹ ⁸↓╣╠─ ╩╕≤╘√⁹ 

 

┘  

ה ⌐ ─№╢ ─  

─ ה ─ ⌐ ∆╢ ≤⁸↓╣╠⌐ ≤ ⅎ╠╣╢

╩ ⇔√⁹ 

 

⌐⅔↑╢ ⌐╟╢ ≤∕─ ─  

 

│ ⌐⅔↑╢ ☿◦►ⱶ─ ⌂ ≢№╡⁸ ⌐╟∫≡ ⌐

⇔√ ☿◦►ⱶ⅜ ╩ ⇔≡ ↕╣╢↓≤ ⌐╟╡⁸ ⌐│ ☿

◦►ⱶ╩ ╗ ⅜ ↄ ⇔≡™╢ ⅜№╢⁹ ╛ ⁸ ≢ ↕╣≡

™╢ │ cm⌐ ☿◦►ⱶ⅜ ⇔≡™╢↓≤╩ ≤⇔≡⅔╡⁸∕

─ ⅜ ⌐╙ ≢⅝╢⅛│ ≢№╢⁹∕↓≢ ⌐⅔↑╢ ⌂

≤⇔≡⁸ ☿◦►ⱶ─ ╩ ╕ⅎ√ ╩ ⇔⁸↕╠⌐ ─

╩ ╕≢ ⇔√⁹ 

 



 

6 

 

 

│ ─ 55km⌐ ∆╢ ─

⁸ ─ ≢ ⇔√ a ⁸ b ⁹ ☿◦►ⱶ ☿◦►ⱶ

134⁸☿◦►ⱶ 137 ─ │ 300 600kBq/m2≢№╢⁹ ─ │ ≢ ╦╣

≡⅔╡⁸ ™⌐ ≤ ⅜ ⇔≡™╢ b ⁹ │ 170m≢⁸

─ ─ │ 15m⁸ ─ │ 2₩6m≢№╢ c ⁸ d ⁹

│ ≤∕─ ⁸ │ ⁸ │ ─ ⌐ ↕╣≡™√⁹

≤ │ ⌐ ↕╣≡™╢⁹ 

│ ─ ≢ ╘╠╣√⁹ ─ 1m─ ╩⁸ 2014

⅛╠ ⌐⅛↑≡⁸NaI◦fi♅꜠כ◦ꜛfi ╩♃כⱬ▬ⱷכ◘ ™≡

⇔√⁹╕√ ≤ ─ ╩ ⅛╠ ╕≢ ⇔√⁹⌂⅔⁸

╕≢│ ─ ╩ ∫√⅜⁸ ⅛╠│ ─ ╩ ╦∏⁸

⅜ ⇔⁸ ⅜ ⇔╛∆™ ≢ ╩ ↑√⁹ ─ ╩ ™√ ─

☿◦►ⱶ ╩ ⇔√⁹╕√ ─ ⌐ ╘╢ ◦ꜟ♩≤ ─

╩ ⇔√⁹ 

─ ─ ┌ↄ ╩ ─ ≢ ⇔√⁹ │ ≢─

⌐ 35 10 ⁸ 210 ⁸ ≢─ ⌐ 24 ⁸

12 ≤ ⇔√⁹↓╣⌐ ─ ─ ⅛╠ ─

0.04µSv/h 2 ╩ ⇔ ™√ ╩ ∂√⁹ 

 

  

☿◦►ⱶ─ │ ⸗♬♃ꜞfi◓ 2011 ─ 3 ⅛╠ ⁹ 

│⁸ ⅜ ╣≡™╢ ╟╡ ™ ╩ ∆⁹ 
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 ─ⱨ꜡כ 

 

─ ─ ≤ ⌂ ─  

 

─≤⅔╡⁸ ⌐│ ⌐ ∫≡ ☿◦►ⱶ⅜ ∆╢

⅜№╢⁹ ⌐ ─ ╡ │ ─ ⅜ ⇔ↄ⁸ ─ │ ╟

╡╙ ↕╣≡™╢ ⅜ ™⁹∕↓≢ ╡ ─ ╩ ⌐ ╩

⇔⁸ ╩ ⇔√⁹ 

 

 

│ ╡─ ─ ≢ ∫√ ⁹ A│ ─

™⌐⁸ B│ ─ ≢№╢ ™⌐ ∆╢⁹ B─ 5km ⌐

│♄ⱶ⅜ ↕╣≡™╢⁹ ─ ☿◦►ⱶ ☿◦►ⱶ 134⁸☿◦►ⱶ 137 ─

│⁸ ≢│ 1, 000kBq/m2╩ ⅎ╢⅜⁸ ≢│ 100kBq/m2 ≤⌂╢⁹

A─ │ 490kBq/m2⁸ B⅜ 210kBq/m2≢№╢ 4⁹ │ A⅜ 2.7ha⁸

B⅜ 1.6ha ≢№╢⁹ 
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2015 ⌐ ●fiⱴ ●fiⱴⱪ꜡♇♃כH⁸ ◄fi☺♬▪

ꜞfi◓ ╩ ™≡ ─ 1m─ ╩ ⇔⁸ ╩♃כ♦√╣╠

JAEA ⌐╟∫≡ ↕╣√ ◦

☻♥ⱶ╩ ™≡ ⱴ♇ⱪ╩ ⇔√⁹ 

─ ⁸2015 11 ⌐⁸ ─ ↄ⅜ ∆╢ ⌂ ⅜

∂√√╘ A─ 6km─▪ⱷ♄☻ ⌐╟╢≤⁸ ─

│ 385.5mm5 ⁸2015 28 ⌐ ╩ ⇔√⁹ ꜛ◦כ◄ꜞ◒꜠≡∑

fi⁸ ⁸ ⌂≥─ ─ ↔≤─ ┌ↄ ⌐≈™≡ DOSE 

e nano⁸ ╩ ™≡ ⇔√⁹ │ ≤╙ 36 ≤

⇔√ A ⌐fiꜛ◦כ◄ꜞ◒꜠ 12 ⁸ ⁸ ⌐ 12

⁸ 12 ⁸ ⌂≥─ ─ ⌐ 12 ⁸ 12 ⁸

B │√╕fiꜛ◦כ◄ꜞ◒꜠ ─ ⌐ 24 ⁸ 12 ⁸

⌐ 12 ⁸ 12 ⁹╕√ 2015 12 ⌐ ◖▪╩ ⇔⁸

─ ☿◦►ⱶ─ ╩ ⇔√⁹ 

 

 
  

☿◦►ⱶ─ │ ⸗♬♃ꜞfi◓ 2011 7 2 ─ 3 ⅛╠  

 

≤  

ה ⌐ ─№╢ ─  

ה ─ ⌐ ∆╢ ≤ │⁸ ─●▬♪ꜝ▬fi 1 , 6 ╛♅▼ꜟⱡⱩ

▬ꜞ ─ ⌐ ∆╢ 7 ⌐≡ ╘≡ ↄ ↕╣≡™╢⁹∕─ ⌂ ╩

⌐ ⌐ ⇔√⁹ 
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ה  ⌐⅔↑╢ ↔≤─ ≤  

 ∆╢   

⌐╟╢ ┌ↄ ה  ─ ╡ ⅎ 

⅛╠─ ┼─

≤ ─

┌ↄ 

ה  ╩ ™√ ─  

♄ⱶ⌐╟╢ ─  

√╘  ╩ ™√ ⁸  

 ─√╘─◌ꜞ►ⱶ  

⌐╟╢

┌ↄ 

ה   

◌ꜞ►ⱶ─ ⌐ ╢  

⌐╟╢ ┌

ↄ ⁸ ⁸ ⌂≥  

ה  ─ ⁸ ─  

─ ⌐╟╡⁸ ┼─

╩  

⌐╟╢ ─  

√╘  ─ ⁸ ─ ה  

⌐   ─ ╛  

┼─ ⌐ ∆╢ꜞ☻◒◖Ⱶꜙ♬◔

 fiꜛ◦כ

 

⌐⅔↑╢ ⌐╟╢ ≤∕─ ─  

─ ─ ☿◦►ⱶ ─ ╩ ⌐ ∆⁹ ⅛╠

⅜ ⇔≡™√√╘☿◦►ⱶ 134│ kBq/kg≢№∫√⅜⁸☿◦►ⱶ 137│ ≤

≢│ ↕ 10cm ╕≢│ 10kBq/kg╩ ⅎ≡™√⁹↓╣╠─ │ ─

⅜ 39 56%≤ ⅛∫√ ⁹ ☿◦►ⱶ│ ╛◦ꜟ♩⌐ ↄ ∆╢ ╩

≈√╘ 8⁸ ╩ ↄ ╗ ≢│⁸ ☿◦►ⱶ⅜ ⌐ ∆╢≤│ ⅎ⌐ↄ™⁹

⇔√⅜∫≡⁸↓╣╠─ ™ │ ⌐╟∫≡ ↕╣√≤ ⅎ╠╣╢⁹ ⁸

│ ≢№∫√⁹↓─ ה ⌐ ⌂ ☿◦►

ⱶ─ ╩ ╕ⅎ⁸ ─ ╡ ╡ ╩ 15 35cm≤⇔√⁹ ≢│ ─

⅜ ↕╣≡™╢↓≤⅛╠ 9 ,1 0⁸ ⌐⅔™≡│ ⌐ ╩ ⇔≡⅔ↄ

↓≤⅜ ≤ ⅎ╠╣╢⁹ 

─ ─ ╩ ⌐ ∆⁹ ⌐⅔↑╢ 1m─ │

0.66µSv/h 0.22µSv/h∞∫√⅜⁸ ⌐│ 0.34µSv/h

0.11µSv/h≤ ≢⅝⁸ ─ ⅜ ↕╣√⁹ 
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 ─ ─ ☿◦►ⱶ  

 

 
 ─ 1m─  

 

─ 9km─▪ⱷ♄☻ ⌐╟╣┌ 5⁸ ≢⁸

50mm ─ ⅜ ⇔≡⅔╡⁸ │ ⅛ ⇔≡™╢≤ ⅎ╠╣╢⁹↓

─ ⁸ │ ⅛╠─ ─ ╛ ⅜ ⇔√⁹ ╕≢─

⌐⅔↑╢ │⁸☿◦►ⱶ 137│ 3kBq/kg ─ ≢№∫√⁹ ⅛╠

╕≢─ ⌐⅔↑╢ ╙ ⌡ ≢№∫√⅜⁸ ─ ≢│ 3kBq/kg

─ ─╙─╙ ╠╣⁸ ─ ─ ⅜ ⇔√ ╙ ↕╣

√⁹⇔⅛⇔⌂⅜╠⁸ ─ │ ⁸ ╛⅛⌐ ╩ ↑≡⅔╡ ⁸

─≤↓╤ │ ↕╣≡™╢⁹ ⅝ ⅝⁸ ⌐⅔↑╢ ─

⌐≈™≡ ⅜ ≢№╢⁹ 
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 2.5 ┘ 3.0 ─ ─ 

☿◦►ⱶ ה♩ꜟ◦≥ ─  

 

 

 ─ 1m ↕─ ─  

β │ │כⱣכꜝ◄⁸ ╩ ∆ 

 

≤ ─ ⌐ ℮ ─ ┌ↄ │⁸ ⅜ 0.029mSv⁸

⅜ 0.016mSv≤ ╙╠╣√⁹ ─ ≢│⁸2013 ⅛╠ 2014

⌐⅛↑≡●ꜝ☻Ᵽ♇♅╩ ™≡ ┌ↄ ⅜ ↕╣≡⅔╡⁸∕─

│ 1.23mSv≤ ↕╣≡™╢ 11⁹⇔√⅜∫≡⁸ ⅛╠ ↑╢ ┌ↄ

⅜⁸ ─ ┌ↄ⌐ ╘╢ │ %─╖ 2.3%⁸ 1.3% ≤

↕╣√⁹ ≢⁸ ─ ≢ ∆╟℮⌐⁸ ≤⇔≡ ─ ⌐ ⇔≡

╩ ∂≡™╢ ╙™╢⁹ ─╟℮⌐⁸ │Ɫכ♪ ─ ─ ≈≢№╡⁸╟

╡ ™ ╩ ∆╢√╘⌐│⁸ꜞ ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─╟℮⌂♁ⱨ♩ ─

⌐≈™≡╙ ⅜ ≤ ⅎ╠╣╢⁹ 

 

─ ─ ≤ ⌂ ─  

2015 ≤ ⌐⅔↑╢ A─ 1m─ ╩ ⌐ ∆⁹

│⁸1.0µSv/h─ ⌂ │⁸ ™≤ ⌐ ⇔≡™√⁹

⇔⅛⇔⁸ │⁸↓╣╠─ ─ ↄ│ 1.0µSv/h⌐ ⇔√⁹ ⁸

B≢│⁸ ⌐ ∫√ │ ↕╣⌂⅛∫√ ⁹ 
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 A─ 1m─ ⅜  

 

 

 B─ 1m─ ⅜  

 

A─ ─☿◦►ⱶ 137 ≤ ╩ 10⌐ ∆⁹ ╕≢─☿◦►

ⱶ 137 ─ │⁸ ╛ ≢│ 200 400kBq/m2 ≢№∫√⅜⁸ ≢│

2,400kBq/m2≤ 10 ™ ⅜ ↕╣√⁹ ─ ⌐⅔↑╢ ─ ↕

│⁸↓─ ╩ ⇔≡™√≤ ⅎ╢⁹☿◦►ⱶ 137─ │⁸ ≢│ cm

─╖ ≢№╡⁸ │ ⌐╟╢ ─√╘ 15cm╕≢ ─ ⅜ ⌐

⇔≡™√⁹ ⁸ ≢│⁸ ─ ⅜ 25 30cm╕≢ ⇔⁸

40 50cm⌐Ⱨכ◒⅜ ↕╣√⁹ ─ ╩ ⇔√≤↓╤⁸ 30cm

≢ ⌐ ≤ ─ ⅜ ⌂∫≡™√↓≤⅛╠⁸ ─ ─ 30cm│

2015 ─ ≢№╢ ⅜ ™⁹↓─ ─ ≤ ⌐№

√╢ ─ ⌐╟╡⁸ │ ⌐ ⇔√≤ ↕╣╢⁹

≢│⁸↓─ ⌂ ⌐ ∫≡⁸ ≢│ ⇔™ ⁸ ≢│ ─

⅜ ∂⁸ ─ ≢ ─ ⅜ ™√≤ ↕╣≡™╢ 12⁹ A
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─ │↓╣≤ ≢№╢⁹ ⁸ B─ ╕≢─☿◦►ⱶ 137─

│⁸ ה ─ ≤╙ 130 220kBq/m2─ ⌐№╡⁸╒╓ ⌐ ╕

∫≡™╢↓≤⅜ ↕╣√ 11 ⁹⇔√⅜∫≡⁸↓╣╕≢╒≤╪≥ │ ⅝≡

⅔╠∏⁸ ╙ ⇔≡™⌂™≤ ⅎ╠╣╢⁹↓─╟℮⌂ ≢─

╛☿◦►ⱶ 137─ ⌐ ∆╢ ™│⁸ ─╟℮⌂ ⌐╟╡ ∂√≤ ↕╣

╢⁹ᵑ B─ │ ∞⅜⁸ A│ ⌐ ↕ 1m ─ ⅜ ⇔≡⅔╡

⅜ ↕╣╛∆™⁸ᵒ B│ ─♄ⱶ⌐ ⅜ ↕╣⁸ ⅜ ⌂™⁸

ᵓ 1,000kBq/m2─ │♄ⱶ─ ⌐ ∆╢√╘ ⁸ B⌐│

☿◦►ⱶ ─ ™ ⅜ ↕╣⌐ↄ™⁹ 

A≤ B─ ⌐ ℮ ─ ┌ↄ │⁸∕╣∙╣ 0.018mSv≤

0.009mSv≤ ╙╠╣√⁹ ⅜ ∆╢ ≢●ꜝ☻Ᵽ♇♅╩ ™≡ ↕

╣√⁸ ≢ ↑╢ ┌ↄ │ 0.44mSv≢№╡ 2015

⁸ ╩ ⌐ 13⁸ ⌐ ℮ ┌ↄ│∕─ 2 4%⌐ ∆╢⁹

⇔√⅜∫≡⁸↓╣╠─ ⌐≈™≡ ⌐╟╢ ┌ↄ ─ │ ≢№╢⁹

─ ─ ╙ ╕ⅎ╢≤⁸ ⌐ ─ │ ≢№╡⁸╕√

⌐ ↕╣╢ ╙№╢↓≤⅛╠⁸ ⌐⅔™≡Ɫכ♪ ─ ╩ ℮ │

∏⇔╙ ↄ⌂™≤ ⅎ╠╣╢⁹√∞⇔⁸ ⅜ ⇔╛∆ↄ⁸ ⅜ ─ ⌐

│⁸ ─ ⌐⅔™≡│ ⌐ ☿◦►ⱶ⅜ ⇔⁸ ╩ ↕∑╢

⅜ ↕╣╢↓≤⅛╠⁸⸗♬♃ꜞfi◓─ ≤ ─ ⅜ ─ ⌐│

⅛╙⇔╣⌂™⁹ 

 

10 A─ ─ ☿◦►ⱶ─ 2015 ─  
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11 B─ ─ ☿◦►ⱶ─ 2015 ─  

 

╕≤╘ 

⁸ ה ─ ☿◦►ⱶ─ ⌐≈™≡⁸ ⅛╠ ⌐

⌂╙─╩ ⇔√ ⁹↕╠⌐⁸ ⌐⅔™≡ ☿◦►ⱶ─ ╩

╕ⅎ√ ─ ╩ ⇔√⁹ ─ ≢│ ☿◦►ⱶ⅜ ∆╢

⅜№╢╙──⁸ ≢│ ─ ⅜ ↄ↓≤⁸ ⌐⅔↑╢ ┌ↄ│

≢№╢↓≤╙ ╠⅛⌐⇔√⁹⇔⅛⇔⁸ ⅜ ⌂ ╩ ╗

╡ ≢│⁸ ⌐ ⇔≡ ™ ⅜№╢⁹∕─ ┼─ ─√╘⌐│⁸

─ ≤ ⌐ ↑√ ⅜ ≢№╢⁹2019 ╙ ┘

─ ╩ ⌐ ⌂∫≡⅔╡⁸ ─ ─ ╩ ™≈≈⁸

─ ⌂ ╩ ⅝ ⅝ ה ∆╢↓≤≤⇔≡™╢⁹ 

⌂⅔⁸↓╣╕≢─ ─ │⁸Nishikiori and Suzuki. 14) ┘ ≤ IAEA

≤─ ─ ⱪ꜡☺▼◒♩ 15)⌐⅔™≡⁸∆≢⌐ ╖≢№╢╒⅛⁸

─ ⌐ ↕╣⁸ ─ │ ─ ≤↕╣≡™╢⁹ 

 

 

╩ ℮⌐№√╡⁸ ⁸

⁸ ⁸

⁸ ⁸

⁸ ⁸

⁸
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⁸ JAEA⁸Gerhard Proehl IAEA⁸Aleksei 

Konoplev ⁸Yasuo Onishi IAEA⁸Oleg Voitsekhovich

IAEA⁹ ♃כ♦│⌐

─↔ ╩™√∞™√⁹ ─ ₁⌐ ↄ ╩ ⇔ →╕∆⁹ 

 

 

1 2014 ●▬♪ꜝ▬fi. http://josen.env.go.jp/material /.

.  

2 2006 ⌐⅔↑╢ ɘ ─ . , 115, 87 - 95. 

3 2011 ⸗♬♃ꜞfi◓─ ☿◦►ⱶ─ ─

2011 https://emdb.jaea.go.jp/emdb/ portals/b1020201/.

.  

4 2017 ⱴ♇ⱪ ◘▬♩  

http://ramap.jmc.or.jp/map/. .  
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6 2015 √╘ ─ ⱴ♬ꜙ▪ꜟ.  

7 IAEA 2006  Environmental consequences of the Chernobyl accident and their 
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group Ώenvironmentΐ. Vienna. 

8 Nakao, A., Funakawa, S., Tsukada, H., Kosaki, T. 2012  The fate of caesium -

137 in a soil environment controlled by immobilization on clay minerals.  
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9 Tanaka, K., Kondo, H., Sakaguchi, A., Takahashi, Y. 2015  Cumulative 
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deposited on a sandbar. Journal of Environmental Radioactivity, 150, 213 -

219. 

10 Konoplev A., Golosov V., Wakiyama Y., Takase T., Yoschenko V., Yoshihara 
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due to its vertical and lateral migration. Journal of Environmental 
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date.lg.jp/uploaded/attachment/16650.p df.  .  

12 Konoplev, A., Golosov, V., Laptev, G., Nanba, K., Onda, Y., Takase, T., 

Wakiyama Y., Yoshimura, K. 2016  Behavior of accidentally released 
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radiocesium in soil Έwater environment: Looking at Fukushima from a Chernobyl 

perspective. Journal of environmenta l radioactivity, 151, 568 - 578.1

Nishikiori, T., Suzuki, S. 2017  Radiocesium decontamination of a riverside 

in Fukushima, Japan. Journal of Environmental Radioactivity, 177, 58 - 64. 

13 2016 27 2 27 27

.  https://www.city.minamisoma.lg.jp/portal/service/lifeevent/6/

4/1/2/6142.html   .  

14 Nishikiori, T., Suzuki, S. (2017) Radiocesium decontamination of a riverside 

in Fukushima, Japan. Journal of Environmental Radioactivity, 177, 58 - 64. 

15 ( ) ─ ⸗♬♃ꜞfi◓≤ ─ ⌐⅔

↑╢ ≤ IAEA ≤─ ─ ⱪ꜡☺▼◒♩ 2013 ₩2017

https://www.pref.fukushima.lg.jp/uploaded/attachment/304907.pdf.  

.  
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─ ⌐ ∆╢ ≤∕─ ⌐ ∆╢  

 

ה  

₈ ₉≤™℮⁹ ⌐╟╡⁸ ─

⅜ ⌐ ↕╣⁸ ⅜ ⌐ ↕╣√⁹ ┼─ ⌂

─ ≈≤⇔≡⁸ ┌ↄꜞ☻◒╩ ∆╢√╘─ ⅜ ╦╣√⁹ │⁸ ⁸

⁸ ─ ╩ ⌐ ↕╣√╒⅛⁸ ╛ ─ ≢│⁸

─ ╙ ↕╣√ 1)⁹∕─ ⌐╙⁸ ╛ ─⸗♬♃ꜞfi◓⁸ ─ ⁸

√╘ ─ ⁸ ⁸ ─ ╛ ─√╘⌐⁸ ⁸

⁸ ⌐⅔™≡⁸ ₁⌐ ┼─ ⅜ ∂╠╣√⁹ 

↓╣╠─ ⅜ ⇔√ ≢⁸ ⌐⅔™≡ ╩ →╢ ─ ≈⌐

─ ⌐ ∆╢ ⅜№╢↓≤⁸ ⌐│ ≢ ─ ╩ ∫√

─ ⅜ ⇔≡™⌂™↓≤ ⁸ ─ ⌐ ∆╢ ⅜ ™≡™╢ 2),3)⁹

⅛╠ ⅜ ∆╢⌂⅛≢⁸ ─ ┼─ ╩ ↕∑╢√╘─ ⌂

╩ ∂╢√╘⌐│⁸ ┼─ ─ ╛∕─ ⌐≈™≡ ∆╢↓≤

⅜ ≢№╢⁹ 

↓─√╘⁸ ☿fi♃⁸│≢כ ⅜ ⇔≡™╢⁸

╩ ™≡⁸ ─ ╛ ┼─ ≤ ꜞ☻◒┼─ ─

╩ ⇔√⁹╕√⁸ ꜞ☻◒┼─ ⌐ ╩ ╓∆ ╩ ╠⅛⌐∆╢

√╘⌐⁸◒꜡☻ ≤ ꜡☺☻♥▫♇◒ ─ ╩ ™≡⁸ ꜞ☻◒

┼─ ⁸ ⁸ ⁸ ₈ ₉≤™

℮⁹ ⅛╠─ ┘ ─ ≤─ ╩ ⇔√⁹ 

 

┘  

 

│ ⅛╠ 200km ⌐№╡⁸ │ 13.8 km2≢№╡⁸2019

─ │ 190 ≢№╢ 4)⁹ │ ≤ ⌐╟∫≡ ≈─ ⁸

╡⁸ ╡ ⌐ ↕╣≡⅔╡ ⁸ ─ 70%⅜ ⌐ ╦╣⁸ ↄ─ ╛ ⁸

╩ ╗ ⌂ ⅜№╢⁹↓─ ⅛⌂ │⁸ ⅛╠ ≤ ─↕

╕↨╕⌂ ╩ ⅎ≡™√ 5)⁹ 
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 ─  

 

 

│⁸ ⁸ ⅜ ─ ≤∆╢√╘⁸ ─ כ♬╛

☼╩ ∆╢√╘⌐ ↕╣≡⅔╡⁸ │ ⌐ ∂≡ ↕╣≡™╢⁹

│⁸ ⌐╟╡ ↕╣√ ─ 15 ─ 1,300

≤⌂∫≡™╢⁹⌂⅔⁸ │ ⌂∫≡™╢⁹ │ ⌐╟╢ ≢

╦╣≡™╢⁹ ≢│⁸2010 ⅛╠ 2015 ╕≢─ ╩ ≤⇔√ 6⁹

┘ │ ─≤⅔╡  

≢│⁸ ─ ≤⇔≡⁸ ─ ⁸ ⁸ ⌐≈™≡│⁸

─╙─ ⌐ ⇔√⁹╕√⁸ ≤⇔≡⁸₈№⌂√─ ╠∆ │⁸ ╛ ⌂

≥ ─ ⅜ ↕╣≡™╢≤ ™╕∆⅛⁹ ╛ ┼─ ₉⁸₈№⌂

√─ │ ⅛╠ ⇔≡ ╠∆↓≤⅜ ╢ ≢∆⅛⁹ ꜞ☻◒┼

─ ₉─ ≈⌐ ⇔√⁹⌂⅔⁸ ╛ ┼─ ⌐ ∆╢ │ 2010

⅛╠⁸ ꜞ☻◒┼─ ⌐ ∆╢ │ 2012 ⅛╠ ╕╣≡™╢⁹ │⁸₈│

™₉⁸₈≥∟╠⅛≤™ⅎ┌⁸│™₉⁸₈ ⇔⌂™⁸≥∟╠≤╙™ⅎ⌂™₉⁸₈≥∟╠⅛≤™

ⅎ┌⁸™™ⅎ₉ ┘₈™™ⅎ₉─ ≈─ ⅛╠ ↕╣≡™╢⁹ 

 

 

╕∏◌▬ ╩ ™≡⁸ ⌐⅔↑╢ 2011 ⅛╠ 2015 ╕≢─ ╛

┼─ ┘ ꜞ☻◒┼─ ─ ™╩ ⇔√⁹ ╛ ┼─

⌐≈™≡│⁸2010 ≤ 2011 ─ ╙ ⇔√⁹◌▬ ≤ ╩ ™≡⁸

↔≤⌐↓╣╠ ─ ╩ ⇔√⁹ 

50km 0km

50km

1
0
0
k
m

1
5
0
k
m

30km

20km

ṕ2013 8
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 ─ ┘  

 2010 2011 2012 2013 2014 2015 

 790 824 789 803 741 713 

 (60.8%) (63.4%) (60.7%) (61.8%) (57.0%) (54.8%) 

  356 340 341 348 299 299 
  418 471 442 435 434 405 
  16 13 6 20 8 9 

 15 19  44 37 37 29 29 29 
 20 29  62 72 46 48 46 39 
 30 39  90 97 110 84 87 74 
 40 49  110 115 102 102 89 93 
 50 59  147 163 144 128 125 112 
 60  327 332 347 398 358 359 
  10 8 3 14 7 7 

 

 118 111 115 115 111 98 

╡ 443 490 449 452 404 404 
 ╩ ╕⌂™ ╡ 158 146 147 156 153 137 
 ╩ ╗ ╡ 39 50 43 30 34 32 
 │  32 27 35 50 39 42 

 

⌐⁸ ╛ ┼─ ╩ ≤⇔√ ꜡☺☻♥▫♇◒ ╩ ∫√⁹

│⁸Model ≢│ ⁸ ┘ ╩⁸Model ≢│Model ─ ⌐

ꜞ☻◒┼─ ╩ ⅎ√⁹╕√⁸Model ≢│ Model ─ ⌐ ─

⅛╠ ╕≢─ ⁸ ╩ ⅎ√⁹ 

≢│⁸ ╩♃כ♦⌐℮╟─ ⇔√⁹╕∏⁸20 ─ ⁸ │

─ ╩ ⇔√⁹ ⌐⁸ ⌐≈™≡│⁸ ╩ ⱪכꜟ◓─≈ 20 ⁸30 ⁸

40 ⁸50 ┘ 60 ⌐⁸ ╩ ─ ⌐ ∂≡ ⱪכꜟ◓─≈ ⁸

╡⁸ ╩ ╗ ╡ ┘ ╩ ╕⌂™ ╡⌐ ⇔√⁹ │₈│

™₉ ┘₈≥∟╠⅛≤™ⅎ┌⁸│™₉╩₈ ₉⁸₈ ⇔⌂™⁸≥∟╠≤╙™ⅎ⌂™₉⁸

₈≥∟╠⅛≤™ⅎ┌⁸™™ⅎ₉ ┘₈™™ⅎ₉╩₈ ₉≤ ⌐ⱪכꜟ◓─≈ ⇔√⁹

○♇☼ ─ ⌐│⁸ │ ⁸ │ 20 ⁸ │ ╙ ╩ ↑

≡™⌂™ ≤⇔√⁹ ⌐│ IBM SPSS Statistics24 ╩ ⇔√⁹╕√⁸

⅛╠─ │⁸ ⅛╠ ─ ⅜ ╪≢™√ ╕≢─

km ≤⇔√⁹ mSv/ │⁸ ≢⅝⌂™ │⁸ ─

ↄ─ ≢ ─ 0:00 ⌐ꜞ▪ꜟ♃▬ⱶ ≢ ↕╣√ ╩ ⇔

√ 7⁹⌂⅔⁸ │ ⌐╟╢ ╩ ≡ ↕╣≡™╢⁹

2899  

 

≤  

╛ ┼─ ─ ≤  

2015 ⌐⅔™≡⁸ ⁸ ┘ ⌐ ╛ ┼─ ₈│™₉
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│₈≥∟╠⅛≤™ⅎ┌⁸│™₉≤ ⇔√ ─ ╩ ⌐⁸2010 ⅛╠ 2015

─ ─ ╩ ⌐ ∆⁹2015 ─ ⌐⅔™≡⁸ ╛

┼─ ⅜ ™≤ ⇔√ ─ │⁸ ╩ ╗ ╡≢ ⌐ ↄ⁸ ≢

│ ⌐ ⅛∫√⁹ 2010 ≤ 2011 ≢ ∆╢≤⁸ ─ ≡─

≢ ╛ ┼─ ⅜ ™≤ ⇔√ ─ │⁸ ⌐ ⇔≡™√⁹

╕√⁸ 2011 ≤ 2015 ╩≥♃כ♦─ ∆╢≤⁸ ╩

╗ ╡╩ ↄ ≡─ ≢⁸ ╛ ┼─ ⅜ ™≤ ⇔√ ─

│ ⇔≡™√⁹ ≢│ ≤ ∂⅛∕╣ ⌐ ⇔√⅜⁸ ≢№

∫≡╙⁸ ╩ ╗ ╡≢│⁸ ─ ╟╡╙ ≤⇔≡ ⅛∫√⁹2015

⌐⅔™≡⁸ ≤ ≢─ ⌐ ⌂ ⅜╖╠╣⌂⅛∫√⅜⁸ ≢│ 20 ≤ 40

⅜ ⌐ ↄ⁸60 ≢ ⌐ ⅛∫√⁹ 

 

 ╛ ┼─ ─    ╛ ┼─ ─  

*P֒0.05,**P֒0.01,***P֒0.001       *P֒0.05,**P֒0.01,***P֒0.001 

 

ꜞ☻◒┼─ ─ ≤  

2015 ─ ⁸ ⁸ ─ ꜞ☻◒┼─ ─ ─ ╩

⌐⁸2012 ⅛╠ 2015 ─ ─ ╩ ⌐ ∆⁹2015 ─ ⌐⅔

↑╢ ꜞ☻◒┼─ ™ ─ │⁸ ╡≢ ⌐ ↄ ≢ ⌐ ⅛∫√⁹

≤ 2012 ≤ 2015 ≢ ∆╢≤⁸ ╡⁸ ╩ ╗

╡⌐⅔™≡⁸ ꜞ☻◒┼─ ⅜ ™≤ ⇔√ ─ │⁸ ⌐ ⇔≡

™√⁹╕√⁸2015 ─ ┘ ≢│⁸ ⌐ ⌂ │⌂ↄ⁸ ≢│ 40

≢ ⌐ ↄ⁸60 ≢ ⌐ ⅛∫√⁹ 

2015  
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 ꜞ☻◒┼─ ─    ꜞ☻◒┼─ ─  

*P֒0.05,**P֒0.01,***P֒0.001       *P֒0.05,**P֒0.01,***P֒0.001 

 

╛ ┼─ ─  

⌐Model ⌐⅔↑╢ ꜡☺☻♥▫♇◒ ─ ╩ ∆⁹ ≢│

2010 ─○♇☼ │ ⅜ ╠╣⌂⅛∫√⁹⇔⅛⇔⁸2014 ─ ╩

╗ ╡╩ ⅝⁸ 2011 ─○♇☼ │⁸ ≡─ ≢ ≤ ⌐

⅛∫√⁹↓╣│⁸ ╛ ┼─ │ ⌐ ═≡⁸ ╡⁸ ╩ ↄ

╡≢ ⌐ ™↓≤╩ ⇔≡™╢⁹2011 ≤ 2015 ─○♇☼ ╩ ∆╢≤⁸

╡≤ ╩ ↄ ╡─○♇☼ │ ⇔√⅜⁸ ╩ ╗ ╡─○♇☼

│╒╓ ≢№∫√⁹ ─○♇☼ ╙╕√╒╓ ≢№∫√⁹2015 ─ ≢│⁸60

≢ ↄ⁸ ╛ ┼─ ≤ │ ™ ╩ ⇔≡™√⁹ 

⌐ Model ─ ꜡☺☻♥▫♇◒ ─ ╩ ∆⁹ ™ ꜞ☻◒┼─

│ 2012 ⅛╠ 2015 ⌐⅔™≡ ↄ⁸ ╛ ┼─ ≤ ꜞ

☻◒┼─ ≤─ ⌐│ ™ ⅜ ╠╣√⁹Model ≢ ↕╣√ ─

│⁸2015 ─ ╩ ╗ ╡╩ ™≡ 2013 ⌐│ ╠╣⌂⅛∫√⁹

≢ 2013 ≤ 2015 ─ 60 ─○♇☼ │Model2⌐⅔™≡╙ ╠╣≡⅔╡⁸

╛ ┼─ ≤─ ™ ⅜№╢↓≤╩ ⇔≡™╢⁹ 

⌐ Model ─ ꜡☺☻♥▫♇◒ ─ ╩ ∆⁹2015 ⌐⅔↑╢○♇☼

│⁸ ꜞ☻◒─ ™ ⌐ ∆╢○♇☼ │⁸ 2012⅛╠ 2015 ⌐╦√

∫≡ ↄ⁸60 ─○♇☼ │⁸2013 ≤ 2015 ⌐│ ↄ⌂∫√⁹↓╣╠─

│⁸Model ─ ≤ ⇔≡™√⁹2014 ╩ ™≡⁸ ⅛╠─ ⌐⅔↑╢○♇

☼ │ ≢№╡⁸ ꜞ☻◒┼─ ≤ ╛ ┼─ ™ ≤─

╩ ⇔√⁹ │ ╛ ┼─ ≤─ ⌂ ╩ ↕⌂⅛∫√⁹ 

2015  
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╕≤╘ 

╩ ™≡⁸ ╛ ┼─ ≤ ⁸ ⁸

⁸ ⅛╠─ ⁸ ┘ ꜞ☻◒┼─ ≤─ ╩ ⇔√⁹ 

◒꜡☻ ≢│⁸ ─ ╛ ┼─ ⅜⁸ ≢ ™⅜╖╠╣⁸

≢ ⌐ ↄ⁸ ╩ ╗ ╡≢ ⅛∫√⁹ ⌐│ ≢ ⅝⌂ ™

│⌂⅛∫√↓≤⅛╠⁸ ╩ ╗ ╡─ ╛ ┼─ │⁸

⌐╟╢╙─≤ ⅎ╠╣√⁹ ≢ ╛ ┼─ │ ↕╣√

⅜⁸ ╩ ╗ ╡≢│ ─ ╕≢│ ⇔≡™⌂⅛∫√⁹ 

꜡☺☻♥▫♇◒ ≢│⁸ ╛ ┼─ ™ │⁸ ꜞ☻◒⌐ ∆

╢ ™ ≤ ↄ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫√⁹Model ≢ ╠╣√

≢─ ╛ ┼─ ─ ™│⁸ ꜞ☻◒┼─ ╩ ⇔√Model

≢│⁸ ╩ ╗ ╡╩ ™≡╖╠╣⌂⅛∫√⁹↓╣│⁸ │ ꜞ☻

◒┼─ ⌐ ╩ ⅎ⁸∕─ ─ ╛ ┼─ ⌐╙ ™ ╩ ╓⇔√

↓≤⅜ ↕╣╢⁹ 

╛ ┼─ │⁸ ⅛╠─ ≤╙ ↄ ⇔≡™√⁹ ⌐ ∆

╢♩ꜝ►ⱴ╛ ╙╕√⁸ ⅛╠─ ⌂ ≤ ⇔≡™╢ ⅜№╢⁹

⅛╠─ │⁸ ⌂ ─ ה ⌐≈™≡─ ─

proxy ≤⌂∫≡™╢ ╙№╢⁹ ⁸ ╛ ┼─ │ ≤

⌐│ ⇔≡™⌂⅛∫√⁹ 

╕√⁸ ╛ ┼─ │ ⌐╟∫≡ ⅝ↄ ⌂╡⁸◒꜡☻ ≢│

60 ─ ⅜ ⅛∫√⁹↕╠⌐⁸ ⌐ ꜞ☻◒ ╩ ⇔√⁸

꜡☺☻♥▫♇◒ ⌐⅔™≡╙⁸ ╛ ┼─ ─○♇☼ ⅜ ™↓≤⅜

╠⅛≤⌂∫√⁹↓╣╠─ │⁸ ꜞ☻◒┼─ ─ ⅜ ╛ ┼

─ ⌐ ⇔≡™╢↓≤╩ ⇔≡™╢⁹ ─ ≢│⁸ ╒≥ ⌐

╩ ∟⁸ ⌐ ⇔≡™╢↓≤ 8),9)⁸ ─ ≤ ╠⅛─ ╦╡╩

∆╢↓≤│ ⌂ ┼─ ⌐≈⌂⅜╢↓≤⅜ ↕╣≡™╢ 10)⁹↓╣│⁸

─ ┼─ ≤ ⌐⅔↑╢ ⅜⁸ ┼─ ⌐ ╩ ⅎ

╢ ⅜№╢↓≤╩ ⇔≡™╢⁹ 

⅜ ⇔⁸ ⅜ ↕╣≡™╢⁹↓─√╘⁸ ─ ╩ ∆

╢√╘⌐│⁸ ─ ┼─ ╩ ╘╢ ⅜№╢⁹ ⅎ┌⁸ ⅜ ↕

╣√ ⌐ ─ ╩ ⇔╟℮≤∆╢ ⁸ ≤ ⌐ ↕∑╢↓

≤⅜ ≢№╢ ⅜№╢⁹ ꜞ☻◒ ⌐ ⅎ≡⁸ ╛ ≤─

⌐≈™≡ ⌂ ⅜ ⌐ ↕╣⁸ ⌐⅔↑╢ ⅜ ↕╣╢↓≤⅜

≢№╢⁹ 

⌂⅔⁸ │⁸  11)⌐⅔™≡ ↕╣≡™╢╙── ╩ ⇔≡™╢

╙─≢№╢⁹╕√⁸ ─ ⌐ ↕╣≡™╢⁹ 



 

26 

 

 

⌂⅔⁸↓─ ─ │⁸ JSPS No P16H05894─

╩ ↑≡ ╦╣√⁹ 

 

 

1 ●▬♪ꜝ▬fi 2013  

2 ⌐⅔↑╢  

http://www.reconstruction.go.jp/topics/main - cat1/sub - cat1- 4/ikouc yousa/

.  

3 ₈ ┤ↄ⇔╕ ⱪꜝfi₉. 2013 .  

https://www.pref.fukushima.lg.jp/uploaded/attachment/65527.pdf

.  

4 ⱱכⱶⱭכ☺ https://www.pref.fukushima.lg.jp/site/ken - no- sugata/ 

.  

5 2013  

https://www.pref.fukushima.lg.jp/uploaded/attachment/53640.p df

.  

6 https://www.pref.fukushima.lg.jp/sec/01010e/koucho1 -

439.html  .  

7 ⸗♬♃ꜞfi◓  

http://radioactivity.nsr.go.jp/map/ja/download.html 

.  

8 Minagawa T, Shimatani Y. Residentsΐ evaluation of river landscape and 

influence of the information for restoration of the Gravel Ber at Nagata area 

on the Tama Ri ver. J Jpn Soc Civ Eng  2002;713:115 Έ29. 

9 Wada Y, Michioku K, Wada N. Evaluation of waterside environment from a 

viewpoint of inhabitants. J Jpn Soc Civ Eng  2004;776:83 Έ95. 

10 Otsuka Y, Aramaki T. A relational assessment between water experiences and 

urban river consciousness by association analysis. J Jpn Soc Civ Eng  

2014;70:365Έ72. 

11 Satoshi Suzuki, Michio Murakami, Tatsuhiro Nishikiori, Shigeki Harada: 

Annual changes in the Fukushima residents' views on the safety of water and 

air environments and th eir associations with the perception of radiation 

risks, Journal of Radiation Research, Supplement -  Highlight Articles of the 

First International Symposium, 59(S2), pp.ii31 - ii39, 2018. doi: 

10.1093/jrr/rrx096.  



 

27 

 

⅜ ─ ⌐ ∆╢ ⌐ ⅎ╢  

 

ה  

₈ ₉≤™℮⁹ ⁸ ≢

│⁸2009 │ 8,510 ⁸2010 │ 7,895 ≤⁸ │ ≢№∫√

─ ⅜ 2016 │ 1,285 ⁸2017 │ 1,582 ≤ ⅛╠ ╩

⇔≡╙ ⇔≡™⌂™ 1)⁹╕√⁸2017 ─ ⌐⅔™≡⁸a№⌂√│ ⁸

₈ ₉⌐ ╦╢ ╛Ⱳꜝfi♥▫▪ ⌐ ⇔≡™╕∆⅛⁹e ─ ™⌐ ⇔≡⁸

₈ ⇔≡™⌂™₉≤ ⇔√ ⅜ 61.5%⌐ ╢ ⁸ ─ ⌐ ∆╢ ─

⅜ ≤⌂∫≡™╢ 2)⁹ 

↓╣⌐ ⇔ ≢│⁸a 2013 3)ₑ ┘ₐ

₈ ┤ↄ⇔╕ ⱪꜝfi₉ 2013 4)ₑ⌐⅔™≡⁸ ╩ ⇔√

─ ─ ╩ ⇔≡™╢⁹ ⌐⅔↑╢ ┼─ ─ ╕╡╛

─ ─ ⅜⁸ ─ ┼─ ─ ╕╡⌐≈⌂⅜╢↓≤⅜ ↕╣

≡™╢ 5⁹↓─√╘⁸↓╣╠ ╩╟╡ ⌐ ╘⁸ ─ ⌐ ∆╢

─ ╕╡╛ ⌂ ─ ╖⌐ →≡™ↄ√╘⌐│⁸ ⌐ ∆╢

─ ╩ ∆╢≤≤╙⌐⁸ ╩ ⇔√ ⅜╙√╠∆ ─ ⁸↕╠⌐│

╩ ╕ⅎ√ ─ ─№╡ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

∕↓≢ ⁸ ─ ≈─ ╩⸗♦ꜟ≤⇔≡⁸ ─ ╩ ≤

⇔√ ⌐ ∆╢꞉כ◒◦ꜛ♇ⱪ╩ ⇔⁸∕─ ⌐ ⌐ ⇔≡▪fi◔כ♩

╩ ℮↓≤⌐╟╡⁸ ⅜ ─ ⌐ ⅎ╢ ╩ ⇔√⁹ 

 

 

 

┘ ╩ ≤⇔√⁹ ≤╙⌐™╦⅝ ╩ ≤⇔⁸

⅜ ┘ ⁸ ⅜ ┘ ╩ ╣≡™╢ ⁹ 

 

 

─ │ ≢ ╩ ⇔≡™╢ ⁸ ⁸

⁸ ⁸ ⁸ ─ ⅛╠ 16 ┘ 17

╩ ≤⇔√⁹ ─▪fi◔⁸╠⅛♩כ ─ │ ≤╙⌐ ─ ⅜

ↄ⁸ │ ⌐ ═≡ ≢ ⅛∫√ ⁹╕√⁸ ─ │

≤╙⌐ ⅜ ╩ ╘⁸∕─ ╛◓fi◐כ◊►│ ה ─

⅜ ╩ ╘≡™√ ┘ ⁹ 
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  11 69%  13 76% 

  5 31%  4 24% 

 30  1(0)  6%  1(0)  6% 

 40  5(1)  31%  1(0)  6% 

 50  2(0)  13%  7(2)  41% 

 60  4(2)  25%  5(2)  29% 

 70  4(2)  25%  3(0)  18% 

β ─◌♇◖ ─ │ ─  
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 ─ ⁸  

 

꞉כ◒◦ꜛ♇ⱪ 

 2017 28 ⌐ ⁸ 29 ⌐ ⌐⅔™≡⁸

╩ⱨ□◦ꜞ♥כ♃כ⌐ ⅎ≡⁸ ─ ╩ ≤⇔√

⌐ ∆╢꞉כ◒◦ꜛ♇ⱪ╩ ⇔√⁹꞉ │ⱪ♇ꜛ◦◒כ ╩ ₩ ∏≈ ₩

⌐ⱪכꜟ◓ ↑⁸│∂╘⌐₈ ─ ≤ ≢ⱪכꜟ◓≡⇔≥ⱴכ♥╩₉ ™⁸

↕╣√ ╩ ⌐╕≤╘√⁹ ⱪכꜟ◓ ⅜╕≤╘√ ╩ ⇔⁸

≢ ⇔√⁹ ⌐⁸₈ ≢ ⌐ ∆╢ ╩ ╘╢√╘─ ≥ⱴכ♥╩₉╖

⇔≡ ─ ╣≢ ™ ╩ ∫√⁹ ⌐ⱨ□◦ꜞ♥כ♃כ⅜ ╩ ⇔√

┘ ⁹⌂⅔⁸ │○Ⱪ◙כⱣ⁸≡⇔≥כ Ⱡ♇♩꞉כ◒ ┘™╦⅝

╙ ⇔√⁹꞉ ≢ⱪ♇ꜛ◦◒כ ⇔√ │ ⌐ ∂≡ ⇔⁸╕≤╘√⁹ 

 

 ─ⱪ꜡◓ꜝⱶ ─  

ủ  

ủ♥כⱴᵑ 

₈ ─ ≤ ⌐≈™≡ ⅎ╢₉ 

ⱪ♦▫☻◌♇◦ꜛfiכꜟ◓ה 15  

ⱪכꜟ◓  × ⱪכꜟ◓  

ⱪכꜟ◓ה 10  

ủ♥כⱴᵒ 

₈ ─ ╩ ╘╢ ╖╩ ⅎ╢₉ 

ⱪ♦▫☻◌♇◦ꜛfiכꜟ◓ה 15  

ⱪכꜟ◓  × ⱪכꜟ◓  

ⱪכꜟ◓ה 10  

ủ  

 ꞉כ◒◦ꜛ♇ⱪ─  
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◘▬◒ꜞfi◓

╡
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▪fi◔כ♩ 

⌐╟╢ ─ ╩ ∆╢√╘⁸꞉כ◒◦ꜛ♇ⱪ ⌐ ⌐ ⇔≡⁸

─ ⁸ ⁸ ─╒⅛⁸ ─ ⁸ ⁸

▬ⱷ⁸☺כ ↕ ┘ ≢ ⌂ ╖⌐ ∆╢▪fi◔כ♩╩ ∫√⁹▪fi◔כ♩│
6 ╩ ⌐ ╩ ⇔⁸ ⌐ ∂≡ │ ┘

─ ╩ ⇔√ ⁹⌂⅔⁸▬ⱷ⁸☺כ ↕ ┘ ≢ ⌂ ╖

─ ⌐≈™≡│⁸꞉ ⱪ♇ꜛ◦◒כ ─ ⅜ ≤⌂╢╟℮⁸ │ ≤⇔

√⁹╕√ ⌐№√∫≡⁸▬ⱷ⁸☺כ ↕ ┘ ≢ ⌂ ─ ⌐≈™≡│⁸₈∕

℮ ℮₉⁸₈╛╛∕℮ ℮₉⁸₈≥∟╠≤╙™ⅎ⌂™₉⁸₈№╕╡ ╦⌂™₉⁸₈ ╦⌂™₉─

≢ ⌡≡™╢⅜⁸ ─ ╩₈∕℮ ℮₉⅛╠₈ ╦⌂™₉─ ⌐ ⅛╠

≤ ⇔⁸∕─ ╩ ≢ ∫≡ ╩ ⇔⁸ ⇔√⁹ 

 ▪fi◔כ♩─  

β ▪fi◔כ♩ ┘ ▪fi◔כ♩⌐⅔™≡ ⇔√  

 

┘ ⁸  

꞉כ◒◦ꜛ♇ⱪ 

 ≤  

─꞉כ◒◦ꜛ♇ⱪ⌐⅔™≡│⁸a ₑ≤⇔≡⁸ⱱ♃ꜟ⅜ ⇔≡™╢ ─₈

⅛⌂ ₉⁸ ⅜ ↕╣≡™╢ ─₈ ₉ ┘ ≤─ ╦╡ ─₈ ה

₉⌐ ∆╢ ⅜ ╩ ╘√⁹╕√ₐ ₑ≤⇔≡│⁸ ⌐ ⅜ ⇔≡™╢

─₈ ⅛⌂ ₉⁸ ⅜ ™▬ⱷכ☺⅜№╢ ─₈ ה ₉ ┘ ─

   β β 

 Ӈ  ủ  

 Ӈ  ủ  

▬ⱷכ☺ ─⅝╣™↕ ↔╖ ⅛⌂

↕

ה ≤─ ─ ™ 

 ủ ủ 

↕ ⌂ ─ ─

⅝ ─ ─ ≤─

™─ ─ ─ ─ ─

╛ ─  

 ủ ủ 

↕╛    ủ ủ 

≢ ⌂ ╖ ╛ ─

─ ─ ⌐

≈™≡ ┬ ╛

╩ ℮ ╩ ╢  

 ủ ủ 

  ủ ủ 

꞉כ◒◦ꜛ♇ⱪ     ủ 
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─₈ ה ₉⌐ ∆╢ ⅜ ╩ ╘√ ⁹ 

⁸ ─꞉כ◒◦ꜛ♇ⱪ⌐⅔™≡│⁸a ₑ≤⇔≡⁸ ⅜ ≢№╢ ─

₈ ה ₉⁸ ⌂ ⅝ ⅜ ⇔≡™╢ ─₈ ⅛⌂ ₉ ┘ ╩ ⌐ ∂

╢ ─₈ ₉⌐ ∆╢ ⅜ ╩ ╘√⁹╕√ₐ ₑ≤⇔≡│⁸ ─

─₈ ⅛⌂ ₉⁸ ─ ┼─ ─₈ ה ₉ ┘ ⅜ ∫√

─₈ ה ₉⌐ ∆╢ ⅜ ╩ ╘√ ⁹ 

 

≢ ╩ ╘╢√╘─  

─꞉כ◒◦ꜛ♇ⱪ⌐⅔™≡│⁸ ╛ ⌐ ∆╢Ⱪꜝfi♦▫fi◓ ⁸

╩ ∆╢ⱴ♇ⱪ ─₈ ₉⌐ ∆╢ ⅜ ╩ ╘√╒⅛⁸ ─

╛ ─ ╩ ℮ ─₈ ₉⁸ ─₈ ╩ ⇔√ ₉⌐ ∆╢

⅜№∫√ ⁹ ⁸ ─꞉כ◒◦ꜛ♇ⱪ⌐⅔™≡│⁸ ─ ─

₈ ₉⁸ ╛ⱴꜝ♁fi ◓fi◐כ◊►₈─ ⁸ ₉⁸ ╛Ᵽכⱬ◐ꜙ

כ ─₈ ₉⌐ ∆╢ ⅜ ╩ ╘√ ⁹ 

  

 ꞉כ◒◦ꜛ♇ⱪ≢ →╠╣√ ≤ ⁸  

 

 

 ꞉כ◒◦ꜛ♇ⱪ≢ →╠╣√ ╩ ╘╢ ⁸   
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 ▪fi◔כ♩ 

 ▪fi◔כ♩ ⅛╠⁸꞉ ⱪ♇ꜛ◦◒כ ≢ ⅜ ↄ ┼─a ▬ⱷכ☺ₑ

┘ₐ ↕ₑ⌐ ∆╢ ⌐ ⅜ ╠╣√⁹ ≢│⁸₈⅝╣™⌂ ≢№╢₉⁸₈

⌂ ╖ ─ ₉ ┘₈ ╛ ╩ ∂╢↓≤⅜≢⅝╢₉─ ⌐⅔™≡꞉כ◒

◦ꜛⱪ ─ ⅜ ⌐ ⇔≡™√⁹ ≢│⁸₈ ⅛⌂ ╩ ∂╢₉⁸₈

ה ╩ ∂╢₉⁸₈ ™ √∟⅜ ℮₉⁸₈ ⌂ ╖ ─ ₉⁸₈ ─

─ ─ ₉ ┘₈ ╛ ╩ ∂╢↓≤⅜≢⅝╢₉─ ⌐⅔™≡꞉כ◒◦ꜛⱪ

─ ⅜ ⌐ ⇔≡™√ ┘ ⁹↓╣╠ ⌐ ∆╢ ─╒≤

╪≥│⁸ ꞉כ◒◦ꜛ♇ⱪ≢ →╠╣≡™√ ⌐ ╕╣≡™√⁹╕√⁸a ≢

⌂ ╖ₑ⌐ ∆╢▪fi◔כ♩ ⌐⅔™≡╙⁸ ⌐ ≢₈ ⌐≈™≡ ╛

╩ ℮ ₉⅜꞉כ◒◦ꜛ♇ⱪ ─ ⅜ ⌐ ⇔≡™√ ╒

⅛⁸ ─꞉כ◒◦ꜛ♇ⱪ⌐ ∆╢ ⌐⅔™≡╙⁸₈ ╘≡ ╩

≈╘ ∆ ≤⌂∫√⁹₉⁸₈ ≢│ ≠↑⌂™ ™≤↓╤╩√ↄ↕╪ ∫√⁹₉ ┘

₈ ─ ⅎ ─ ™╩ ╢↓≤⅜≢⅝√⁹₉≤™∫√ ─ ⅜ ↄ ∑╠╣≡

™√⁹ 

 

╕≤╘ 

 ⁸ ≈─ ╩⸗♦ꜟ≤⇔√꞉כ◒◦ꜛ♇ⱪ╩ ⇔⁸∕─ ─ ─ ╩

▪fi◔כ♩ ⇔√⁹∕─ ⁸ ─ ⌐ ∆╢ ⅜ ↄ⌂∫√⁹↓╣│꞉

ⱪ⅜⁸♇ꜛ◦◒כ ⌐ ∆╢ ⌂ ─ ╩ ↕∑╢ ─ ─ ╛

⌐ ∆╢ ₁⌂ ╛ ⅎ ─ ⌐ ⇔√√╘≤ ⅎ╠╣╢⁹ ─꞉כ

◒◦ꜛ♇ⱪ│⁸↓╣╕≢ ⌐ ≤ ╦╡─№╢ ∞↑≢⌂ↄ │ ⌂ ╩

∑∏ ⇔≡™╢ ╙ ≤⇔√↓≤⁸ ╩ ≤⇔≡ ⅎ≡ ⌐

╩ ╘√↓≤⁸↕╠⌐│ ─ ≤⌂╢ ─ ─ ↄ╩ ≤⇔√↓≤⌐

⅜№╢⁹ ⌐ ∆╢ ─ ↕╛ ─ ↑⌐ ╦╠∏ ─ ⌐ ⇔≡╙╠

℮↓≤⅜⁸ ≢─ ⌐ ∆╢ ─ ╕╡⌐ ⅜╢≤≤╙⌐⁸ ─ ≤⌂

╢ ⅜ ∆╢↓≤⌐╟╡⁸ ⌐ ∆╢ ─ ┼─ ⅜╡╛

≢ ⌂ ⌐ ⅜╢↓≤⅜ ↕╣╢⁹ 

⌂⅔⁸ │ ╙ ≢№╡⁸2017 ⌐│ ─꞉כ◒◦ꜛ♇ⱪ╩ ╕

ⅎ≡ ╩ ⅛╠ ╕≢ ╩ ⇔⌂⅜╠⁸ ≢─ ╛ ⁸ ╩

≢ ╡ ℮₈Ᵽ₉כ▪♠ꜟꜗ♅כ╛∕─ ╡ ╡─꞉כ◒◦ꜛ♇ⱪ╩ ™⁸

⌐│ ─ ╩ ∂╢ⱴ♇ⱪ ╩ ⇔√ 6)⁹↓╣╠ ─ │≤╡╕≤╘

≡⁸ ☿fi♃כⱱכⱶⱭכ☺ https://www.pref.fukushima.lg.jp/sec/298/  

kenkyu.html ⌐ ⇔√╒⅛⁸ ⇔√ⱴ♇ⱪ│⁸ ⁸ ⁸ ┼

─ ╩ ∂≡⁸ ─ ╩ ⅎ╢ ⌐╙ ⇔√⁹ 
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 ꞉כ◒◦ꜛ♇ⱪ ─ ⌐ ∆╢▬ⱷכ☺─  

⁸  

 

 
 ꞉כ◒◦ꜛ♇ⱪ ─ ⌐ ∆╢ ↕─  

⁸  

 

 

 ꞉כ◒◦ꜛ♇ⱪ ─ ─ ╩ ╘╢√╘⌐ ⌂ ─  

⁸  

* 5%≢ ⌂  

   ⅜№∫√  

* 5%≢ ⌂  

   ⅜№∫√  

* 5%≢ ⌂  

   ⅜№∫√  
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 ╩ ∂╢ⱴ♇ⱪ ─  

 

 

 ─ ⌐№√╡⁸꞉ ╩כ♃כ♥ꜞ◦□ⱪ─ⱨ♇ꜛ◦◒כ ╘√  

╩│∂╘⁸™╦⅝ ⁸ Ⱡ♇♩꞉כ◒ ┘ ┘⌐

─ ─ ↕╕⌐│⁸ ⌂↔ ╩™√∞™√↓≤⌐ ⇔ →╢⁹ 
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1 H29℮≈ↄ⇔╕ ─ ⱴ♇ⱪ∑∑╠⅞☻◒כꜟ 

https://www.pref.fukushima.lg.jp/uploaded/attachment/258450.pdf

.  

2 29 29 11  

https://www.pref.fukushima.lg.jp/uploaded/attachment/24 4407.pdf

.  

3 25  

https://www.pref.fukushima.lg.jp/uploaded/attachment/53640.pdf  

.  

4 ₈ ┤ↄ⇔╕ ⱪꜝfi₉ 25  

https://www.pref.fukushima.lg.jp/uploaded/attachment/65527.pdf  

.  

5 Satoshi Suzuki, Michio Murakami, Tatsuhiro Nishikiori, Shigeki Harada: Annual 

changes in the Fukushima residents' views on the safety of water and air 

environments and their associations with the perception of radiation risks, 

Journal of Radiation Research, Supplement -  Highlight Articles of the First 

Internat ional Symposium, 59(S2), pp.ii31 - ii39, 2018. doi: 10.1093/jrr/rrx096.  

6 ₈ ﬞ ─ ⌐ ∆╢▪fi◔כ♩ ₉ 

http:// www.ktr.mlit.go.jp/ktr_content/content/000647929.pdf

.  
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ⱴ₈כ♥ ─ ⌐ ∆╢ ₉ 

 

⌐⅔↑╢ ─ ╛ ─  

 

ה  

23 ⌐ ⇔√ ⌐╟╢

─ ⌐ ™⁸ ╩│∂╘≤⇔√ ⅜ ⌐ ↕╣√⁹↓╣╠ ⅛

╠─ ─√╘⁸ ≢│ ⌐ ≠⅝⁸ ╩

≤⇔√ ⅜ ╦╣⁸ 30 ╕≢⌐ ╩ ↄ ⌂ ⅜ ⇔

√⁹ │⁸ ⅜ ╩ ⇔ ╩ ╘╢ ≤

⅜ ╩ ⇔ ╩ ╘╢ ≤─ ≈⌐

⅝ↄ ⇔ ╦╣≡™╢ ⁹ 

↓─╟℮⌂ ⌐ ╢ ─ │

⌐╙ ⅜ ⌂ↄ⁸ ⌂

─ ≤⌂╢ ⅜ ╕╣≡™╢

⅜№╢⁹∕─√╘⁸ ╩ ╘╢ ≢

╠╣√ ╩ ה ∆╢↓≤│

≢№╡⁸ ⌐⅔↑╢ 2)─ ⌂≥

⅜ ╦╣≡™╢⁹ ≢│⁸ ─

⌐⅔™≡ ─ ⌂™

╩ ≤⇔⁸ ⌐╟╢

┼─ ╛∕─ ≢ ∂√

⌐ ∆╢ ╩ ∆╢↓≤╩ ⌐⁸▪

fi◔כ♩ ┘ⱥ▪ꜞfi◓─ ╩ ∫√⁹ 

 

▪fi◔כ♩ ─  

 

CD⌐╟╡ ♃כ♦ ╩ ⇔⁸ ⱷכꜟ⌐≡ ⇔√⁹ 

 

 

⌐⅔™≡ ⌐ ↕╣√ ─℮∟⁸ ╩

⇔√ 36 ╩ ≤⇔√⁹ 

 

┘  

⌐⅔™≡ 31 ╟╡ ╩ √⁹ 86%  

 ≤  

( ⌐⅔↑╢ ─ 1  )  
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30 24 ⅛╠ 31 31 ╕≢ 

 

 

─ ╩ ∆╢√╘₈ ─ ₉ ┘₈ ₉⌐≈™

≡⁸ ─ ╩ ∆╢√╘₈ ─ ₉⁸₈

─ ₉ ┘₈ ₉⌐≈™≡⁸∕╣∙╣ ⇔√⁹╕√⁸

┼ ∆╢ ≢─ ╛ ┼─ ⅜ ↕╣╢ ≤⇔≡₈ ─№∫√↓

≤⁸ ⇔√↓≤₉⁸₈ ⅛╠─ ₉ ┘₈ ⌐ ∆╢ ─ ₉⌐≈

™≡ ⇔√⁹ 

 

▪fi◔כ♩ ─  

─  

─№∫√ 31 ─℮∟⁸ ╩ ⇔√─│ 29 ≢№∫√⁹ 

 

ᵂ. ⁸ ǮǶ̮ὁ șὕ ǞȅǞǦǒƳ ǹǯǫǧǘ  

 

 

 ─  │  

  

93.5 
(29)

6.5 
(2)

0% 20% 40% 60% 80% 100%

(n=31)
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╩ ⇔≡™√─│⁸ 23 ⌐│ ≢№∫√⁹ 24

╩ ∆╢ ⅜ ⅎ⁸ 25 ⌐ 26 ≤Ⱨ⁹√∫⌂≥◒כ 29

⌐│ ≢№∫√⁹ 

 

ᵂ. ⁸ ǲǑǘȒ̮ὁ ǵὕ ǲǫǋǭǑ ǏǖǧǜǋƳ 

 

 ─  │  

 

─  

21 ≢│⁸ │ ─√╘⌐ ↕╣√╙─≢№∫√⁹ ─

⌐ ⅜ ╦∫√─│ ≢№∫√⁹ 

⌂⅔⁸ ─√╘⌐ ↕╣√ ⌐│₈ ₉₈ ₉₈

₉₈ ₉⌂≥─ ⅜ ™╠╣≡™╢⁹ ⅛╠ ⇔⁸

╩ ℮↓≤≤⌂∫√ ─ ⌐│⁸₈ ₉₈ ↄ╠⇔₉₈ ₉₈

₉⌂≥⅜╖╠╣⁸ ⌂ ─ ⅜ ╩ ∫≡™√↓≤⅜℮⅛⅜ⅎ╢⁹ 

 

ᵂ. ̮ὁ ș ►ǠȒ ǞǦ Ὑǵ ǲǫǋǭƲǉǭǶȅȒȉǵșǑ ǺǖǧǜǋƳ ǹǯǫ

ǧǘ  

 ─  

 

 

22.6 (7)

77.4 (24)
83.9 
(26)

80.6 
(25) 71.0 

(22) 61.3 
(19)

12.9 
(4)

77.4 
(24)

22.6 
(7)

16.1 (5) 19.4 
(6) 29.0 

(9) 38.7 
(12)

87.1 
(27)

0%

20%

40%

60%

80%

100%

72.4 
(21)

20.7 
(6)

6.9 
(2)

0% 20% 40% 60% 80% 100%

(n=29)



 

39 

 

─  

≢│ ⌂≥─ ╙ ∫≡⅔╡⁸ ⅜₈

─ ה ₉╩⁸ ⅜₈ ₉╩ ∫≡™√⁹ 

 

ᵂ. ֺ₴↓ǲǑǋǭ̮ὁ ș ►ǞǦ ὙǵŪ׀ Ʋū̮ὁ ̊Ẇǲ ǪǭǋǦ☻ҊƲŬ̮ὁ

ҵș ►ǞǦ ᴣ Ǯ֯ ǲǫǋǭǑ ȐǢǖǧǜǋƳ 

ū ̮ὁ ► Ὑǵ☻Ҋ ǋǖǫǮȉ  

 
*1 ─ ─ ⌐╟╡ ∆╢↓≤≤⌂∫√⁸ ╛ ─ ⁸

⁸ ─ ╩ ∆⁹ 

*2 ╩ ╗ ─ ─ ⌐╟╠∏ ↕╣≡™╢ ⁸ ⁸ ─

╩ ∆⁹ 

 

 ─  │  

 

 

╩ ⇔√ ⌐⅔↑╢ ⌐≈™≡⁸ ─ ╩ ⌐

∆⁹ ≢─ √╡─ ≤⇔≡│⁸ 10 ─ ╩ ⇔≡™

√↓≤⅜╦⅛╢⁹ ⌐⁸ 3) ⌐╖╢≤⁸ ─ ≢

│ 17 ⁸ ─ ≢│ ─ ╩ ⇔≡™√⁹ 

╕√⁸ ─ ≤ ╩ ⇔√ ⌐⅔↑╢

─ ╩ ⇔√╙─ ─ ╩ ⌐ ∆⁹↓↓⅛╠⁸ ⅜

79.3 
(23)

31.0 
(9)

65.5 
(19)

72.4 
(21)

51.7 
(15)

93.1 
(27)

62.1 
(18)

24.1 
(7)

20.7 
(6)

3.4 
(15)

0%

20%

40%

60%

80%

100%

(n=29)
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ⅎ╢↓≤≢ ∆╢ ╙ ⅎ≡™╢↓≤⅜╦⅛╢⁹ 

 

ᵂ. ֺ₴↓ǲǑǋǭ̮ὁ ș ►ǞǦ ὙǵŪ׀ Ʋū̮ὁ ̊Ẇǲ ǪǭǋǦ☻ҊƲŬ̮ὁ

ҵș ►ǞǦ ᴣ Ǯ֯ ǲǫǋǭǑ ȐǢǖǧǜǋƳ 

Ŭ ̮ὁ ҵ ► ᴣ Ἤ ˲ Ǯ֯ 

 ─  

 H23 H24 H25 H26 H27 H28 H29 

 

 7 23 25 24 21 18 4 

√╡─

 
6.3 6. 4 7.7 8.5 8. 9 8.8 9.5 

─  

─  

 5 7 7 7 7 7 3 

√╡─

 
7.6 10. 0 14.0  15.3 16.3 15.7 11.7 

─  

─  

 2 16 18 17 14 11 1 

√╡─

 
3.0 4.9 5.2 5.7 5.2 4.4 3.0 

β ⁸ ⌐ ╢ ⁸ ⌂≥ ⌐ ─ ⌐ ╢ ╩⁸

⌐ ⌂≥─ ⌂ ≢⌂ↄ ⇔√ ─ ═ ╙ ≤⇔≡◌►fi♩ ⁹

╕√⁸ ⌐ ─ ⅜№∫√ │Ⱨכ◒ ─ ⁹ 

 

 
 ≤ ─  

 

─№∫√↓≤⁸ ⇔√↓≤ 

╩ ⇔√≤ ─№∫√ 29 ─℮∟⁸ ─ ⅜₈

⌂ ─ ₉₈ ─ ╛ ─ ⌐ ∆╢ ─ ₉₈ ─

⌐ ∆╢ ─ ₉₈ ⌂≥⁸ ─ ╛ ⌐ ∆╢ⱡ►Ɫ►

─ ₉₈ ⌐ ∆╢ ─ ₉╩ →≡™╢⁹ 

⁸ ╙ ↄ ⅜№∫√↓≤⁸ ⇔√↓≤≤⇔≡│₈ ⌂ ─ ₉

⅜ ↄ →╠╣√⁹ 

 

 

0

10

20

30

40

1 10 100 1,000 10,000 100,000
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ᵂ. ̮ὁ șὕ ǠȒǲǉǦǪǭƲ̱Ѱ Ʋ ƲɌȤɍȤǵ Ǯʥ ǵǉǪǦǚǯƲ ⱲǞǦǚǯ

ǓǉȓǷǑ ȐǢǖǧǜǋƳʥ ǓǉǪǦǚǯȋ ⱲǞǦǚǯ ǋǖǫǮȉ ǯƲǤǵʴǮ ȉ▌

ǖ ǟǭǋǦȉǵ ǹǯǫǧǘ șǑ ǺǖǧǜǋƳ 

 

 

 ⌐⅔™≡ ─№∫√↓≤⁸ ⇔√↓≤ │  

  

75.9 
(22)

75.9 
(22)

72.4 
(21)

86.2 
(25)

75.9 
(22)

24.1 
(7)

44.8 
(9)

44.8 
(9)

6.9 
(2) 0.0 

(0)

3.4 
(1)

31.0 
(9)

6.9 
(2)

3.4 
(1)

13.8 
(4)

13.8 
(4)

0.0 
(0)

17.2 
(5)

0.0 
(0)

3.4 
(1)

0.0 
(0)

10.3 
(3)

0%

20%

40%

60%

80%

100%
(n=29)

(n=29)
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⅛╠─  

╩ ⇔√ ─℮∟ ─ ⅜⁸ ⌂≥─ ╩

↑≡™╢⁹ ≤⇔≡⁸ ⁸ ה ⁸ ⌂≥⅛╠─ ⅜∕╣

∙╣ №∫√⁹╕√⁸ ⅛╠─ ה ╩ ↑√ │⌂⅛∫√⁹ 

 

ᵂ. ̮ὁ ► ᴣǵǍǨƲẆ ⁸ ̊Ẇ ǒȐǵꜘ Ǳǰ˲ Ǳ ș֞ǘȅǞǦǒƳ̮

ὁ ș ►ǞǦ ὙǲǑǋǭ֞ǘǦȉǵșǑ ǺǖǧǜǋƳ ǋǖǫǮȉ  

 

 

 ⅛╠─  │  

  

0.0 
(0)

17.2 
(5)

20.7 
(6) 17.2 

(5)

3.4 
(1)

6.9 
(2)

44.8 
(13)

3.4 
(1)

0

10

20

30

40

50
(n=29)
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⌐ ∆╢ ─  

╩ ⇔√ ≡─ ⌐⅔™≡₈●▬♪ꜝ▬fi ─ ⌐╟╢ ₉

⅜ ╦╣√⁹╕√⁸₈⸗♦ꜟ ₉⌐╟╢ ─ ⅜ ⁸₈ ⅛╠─

⁸ ₉⅜ ─ ≢ ╦╣√⁹ 

╙ ⌂╙─≤⇔≡│₈●▬♪ꜝ▬fi ─ ⌐╟╢ ₉⅜ ≢№∫

√⁹ 

 

ᵂ. ̮ὁ ș ǲὕ ǠȒ̊Ѽǵ ǮƲ̮ὁ ș ǲὕ ǠȒǦȈǲƲ ǵ ȋ

ҵǵ ǲ ǠȒ șǰǵȏǍǲ֛ ǞȅǞǦǒƳ ǵ֛ ǵǦȈǲὕ ǞǦǚǯǯ ȉҧ

ǧǪǦȉǵșǑ ǺǖǧǜǋƳ 

Ū ̊Ѽǲὕ ǞǦǚǯ ǋǖǫǮȉ  

ū ȉҧ ǧǪǦȉǵ ǹǯǫǧǘ  

 

 

 ⌐ ∆╢ ─  │  

  

55.2 
(16)

100.0 
(29)

75.9 
(22)

6.9 
(2)

13.8 
(4)

0.0 
(0)

10.3 
(3)

51.7 
(15)

20.7 
(6)

0.0 
(0)

10.3 
(3) 6.9 

(2)

0%

20%

40%

60%

80%

100% (n=29)

(n=29)
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ⱥ▪ꜞfi◓ ─  

 

⌐╟╢▬fi♃ⱦꜙכ ╩ ∫√⁹ 

 

 

▪fi◔כ♩ ⌐⅔™≡ ─№∫√ ─℮∟⁸10 ─

│ ⌐ ╩ ⇔√ ╩ ≤⇔√⁹⌂⅔⁸ ≢ ∆╢ⱥ▪ꜞfi◓

─ │⁸ⱥ▪ꜞfi◓ ≤⌂∫√ ─ ┘ ╩ ⌐ ⇔√╙─≢№

╡⁸ ─ ╩ ∆╢╙─≢│⌂™⁹ 

 

 

30 11  

 

 

╩ ╘╢ ≢ ╠╣√ ≤⇔≡⁸₈ ∂√ ≤∕─ ₉⁸₈ ─ ₉⁸

₈ ─ ≤ ₉ ┘₈ ⌐ ↑√ ₉⌐ ∆╢ ≤⇔√⁹ 

 

ⱥ▪ꜞfi◓ ─  

∂√ ≤∕─  

⌐ ∆╢↓≤ 

─ ⌐№√∫≡│⁸ ⌐╟╢ ™│№╢╙──⁸ ⌐ →╢ ─╟℮⌂

╛ ⅜№∫√⁹ ≤⇔≡ ⅝ↄ₈ ≤─ ₉⁸₈ ≤─ ₉⁸₈

⌐ ∆╢ ₉⁸₈ ≤─ ₉ ┘₈ ה ⌐ ∆╢ ₉⌐ ⇔⁸

∕╣∙╣─ ≢ ∂√ ≤∕─ ─ ⌐≈™≡ ⌐ ∆⁹ 
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▪ ≤─  

a. ⌐ ∆╢ ╛ ⌐ ∆╢ ┼─  

⁸ ה ⌐ ─ ≢│⁸ ─ ⌐ ∆╢ ⅜

≢│⌂™ ⌐⅔™≡⁸ ⌐ ∆╢ ╛ ⁸ ⌐ ∆

╢ ┼─ ⅜ ╘╠╣√⁹ 

⌂℮╟─↓ ה ─ ≢⁸ ─ ∞↑≢│⌂ↄ⁸ ╛ ─ ╙ ┼─

⌐№√∫√ ╙№╢⁹ 

─╠⅛ ה ≤─ ⅜⁸ ─ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi─ ⌐⌂∫

√≤ ⅎ╢ ╙№∫√⁹ 

b. ⌐ ∆╢ ─  

⌐ ה ∆╢ ─ ⌐ ∫≡⁸ ─ ⌐ ∆╢ ⅜ ↕╣√⁹

│ ─ ⌐ ⌂ ≤ ⅎ╠╣≡™╢ ⅜ ™╙──⁸ ⅜

╠╣⌂™ ╙№∫√⁹ 

10 ה ╩ ≤⇔√ ⌂ ╩ ╡ ∆↓≤≢⁸ ≤ ─

─ ⌐ ∫√≤∆╢ ╙№∫√⁹ 

⁸⌐ ה ╛ ─ ⌐╟╢ ╙ ╦╣√⁹ 

─ ה ≤⇔≡⁸ ─ ≢│⌂ↄ ⌂ ≤⌂╢↓≤╛⁸●▬

♪ꜝ▬fi ⌐╟╡ ╛ ⅜ ╠╣╢↓≤┼─ ╩ ↑√ ╙№╢⁹ 

⌐ ה ⇔≡™≡ ⅜ ╣⌂™ ─ ⌐ ⇔⁸ ⇔≡

╩ √ ⅜№∫√⁹ 

c. ⌐ ∆╢ ╛♩ꜝⱩꜟ 

─ ה ⅛╠ ╕╢ ┼─ ╛ ┼─ ⌂≥⁸ ⅜

⌐ ⇔≡ ╩ ≈ ╙№∫√⁹⇔⅛⇔⁸↓─╟℮⌂ │⁸ ⅜

╗⌐≈╣≡ ⇔√≤∆╢ ╙№∫√⁹╕√⁸ ─ ⅜ ≤⇔≡

╦╢↓≤≢ ╩ ∆╢⌂≥─ ╡ ╖╙╖╠╣√⁹ 

⅜ ה ≢№╢⅛ ⌂╙─╩ ╘√ ─ כꜙ☺◔☻⁸╛

ꜟ─ ╩ ≤∆╢ ≤ ≤─♩ꜝⱩꜟ⅜ ⇔√

╙№╢⁹ ⅛╠ ⌐ ≤⇔≡ ↕╣╢ ╙№∫√⁹ 

⌐ ה ∆╢ ╛♩ꜝⱩꜟ⌐ ⇔≡⁸ ─ ⁸ ⱴ♬ꜙ▪ꜟ

─ ⁸ ─ ⌂≥─ ⅜≤╠╣╢ ⅜№∫√⁹ 

d. ─ ⌐ ∆╢  

─ ה ─ ╩ ┼ ∆╢ ⅜ ↄ№∫√⁹

⌐╙ ╩ ╘√ ╩ ℮↓≤≢⁸ ─ ⌐ ∆╢ ╩ ╢

╟℮ ╘√ ╙№∫√⁹ 

⁸≢ ה ╩ ∫≡╙ ⅜ ⅜╠⌂™ ⁸ ─ ⌐ ⅜ ╠╣

⌂™ ╙№∫√⁹ 
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▬ ה ≤─  

a. ╛ ─ ─ ↕ 

─ ה ⌐ ∆╢ ─ ⌐≈™≡│⁸ ╛ ─ ⅜ ≤↕

╣√⁹ │∕─ ⁸ ╛ ⌐ ╩ ╘√⅜⁸ ⅜⌂™⌂≥─ ⌐╟

╡ ╩ ╢╕≢⌐ ™ ╩ ⇔√√╘⁸ ╛ ─ ⌐≈⌂⅜╢

╙№∫√⁹ ╩ ↕∑⌂™√╘⌐⁸ ≢ ╩ ╘↨╢╩ ⌂

™ ╙№∫√⁹ 

b. ╛ ─ ┘ ─ ↕ 

─≢ ה ⌐⅔™≡⁸ ⅜ ≢⅝⌂™√╘⌐⁸ ┼ ╩ ╘

╠╣╢↓≤╛ ⅜ ≤ ⌐ ⌐ ∆╢ ─ ╩ ∂√ ⅜№∫√⁹

╕√⁸ ┼─ ─ ╙ ↕╣√⁹ 

⁸≢ ה ⇔∏≈ ─ ⌐ ∑╠╣╢╟℮⌐⌂╡⁸ │ ↕╣≡⅝

√≤∆╢ ╙№∫√⁹ 

c. ꜟכꜟ─ ↕ 

╛ ה ⅜ ⅜ꜟכꜟ╢╘ ⌐ ⇔≡™⌂⅛∫√≤─ ⅜╖╠╣√⁹ 

► ⌐ ∆╢  

a.  

─ ה │ ⌐ ∆╢ ⅜⌂ↄ⁸ ⇔≡ ∫√⸗♦

ꜟ ─ ⁸ ─ ╛ ⁸ ⅛╠─ ╩ ⌐⇔√ ⅜№

∫√⁹ 

≡™⅔⌐ ה ⅜ ╘╠╣√ │⁸ ⅜ ↕╣╢ ⌐ ─

─ ⅜ ≤⌂∫√⅜⁸ ⅜⌂™ ╟╡│ ™≤─ ╙№∫√⁹ 

b. ─  

─ ה │ ─ ⅜ ⇔≡⅔╡⁸ ⌂ ╩ ∆╢

╛ ─ ⌐ ⇔√ ⅜ ↄ№∫√⁹ 

≤⌂ ה ⅛╠ ╩ ≡ ⇔√ ╛⁸ ⌐⅔↑╢

─ ─№╢ ⅜ ⇔√ ╙№╢⁹ 

─ ה ╛ ─ ⅜ ⇔⌂⅜╠ ⇔√≤™℮ ╙╖╠╣

╢⁹ ⅛╠ ╩ ⇔≡™⌂™ ╙№╡⁸ ─ ≢╙ ∆

╣┌ ≢⅝╢≤─ ⅎ ╙№╢⁹ 

c. ┼─  

─ ה ≢│⁸ ─ ⅜ ╕≢ ╕╠∏⁸ ⅜

∆╢ ⅜№╢⁹ 

⌐╣↓ ה ⇔≡│⁸№╠⅛∂╘ ╩∆═≡ ∆╢ ⇔≡ ─ ╩

╘╢≤─ ⅎ ≤⁸ ≢ ╛⅛⌐ ⇔≡ ⌐ ∂ ∆╢≤─ ⅎ ⅜╖

╠╣√⁹ 
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◄ ≤─  

a.  

─ ה ⅛╠⌂╢ ⅜ ∆╢ ╛⁸ ─ ⅜ ∆╢

⁸ ─ ≤ ─ ⌐╟╢ ⅜ ∆╢ ⅜№∫√⁹ 

b. ⌐ ∆╢ⱡ►Ɫ►─  

⌂ ה ≤│ ⌂╡⁸ ⅜ ⌐ ∆╢ⱡ►Ɫ►╩ ⇔≡™

⌂™↓≤⅛╠⁸ ↑─ ⅜ ↕╣√ ⅜№∫√⁹ 

⌂ ה ⌐ ⇔≡ ⅜ ⇔√⸗♦ꜟ ╩ ⇔⁸ ⅜⸗♦

ꜟ ⌐ ∆╢↓≤≢ ⱡ►Ɫ►╩ ╢ ╛⁸ ⌂ ─ ⌐

∆╢ ⌐⸗♦ꜟ ─ⱡ►Ɫ►╩ ∆╢ ⅜№∫√⁹ 

c. ─ ╛  

─ ה ⅜ ⇔≡™√↓≤⅛╠⁸ ⌂ ⅜ ╘╠╣√⁹

ⱪכꜟ◓╩ ↑⇔≡∕╣∙╣⌐ ╩ ∆╢ ╛⁸ ─ ↔≤

⌐ ╩ ∆╢⌂≥─ ⌐╟╡⁸ ╛ ╩ ⌐⇔√

⅜⌂↕╣√ ⅜№╢⁹ 

─ ה ≢ ⇔√ ⌐ ⇔⁸₈∕─ ≢ ∆╢₉ │₈∕─ ─℮

∟⌐ ∆╢₉≤™∫√ ─ ⅜ ↕╣≡™√⁹↓─√╘⁸ ╩ ⌐

∑╢≤™℮ ╙№∫√⁹ 

⌐≥↔ ה ─ ™⅜ ∂╢↓≤╩ ← ≢⁸ ─ ≡

─ ╩ ╘√ ╩ ⌐ ⇔⁸ ╛ ∑ ─

╩ ∆╢ ⅜ ↕╣√ ╙№╢⁹ 

○ ה ⌐ ∆╢  

a.  

─♃כ♦⁸│≡™⅔⌐ ה ╛ ─ ⅜ ≤⌂╢ ⅜№

∫√⁹ ─ │⁸ ⅛╠ ↕╣╢ ─ ⅜

↕╣≡⅔╠∏⁸ ─ ≤⌂∫√ ╙№╢⁹ 

─≤⌂ ה ⅜ ∆╢ ⌐ ⅜№╢ ╛⁸ ∂ ⌐ ∆╢

⇔√ ╩ ↑╢ ⌂≥⁸ ╛ ─ ⌐ ╩ ╘╢ ╙№

∫√⁹ 

b.  

GIS ה ⌐╟╢◦☻♥ⱶ╩ ⇔√ ⅜№∫√⁹╕√⁸ ─ ╩ ⌐∆

╢≤™∫√ ⌂ ─ ╙╖╠╣√⁹ 

⌂₁ ה ⅜ ─ ╩ ∫≡™╢⌐╙⅛⅛╦╠∏⁸◦☻♥ⱶ ─

│∕╣∙╣─ ≢ ⌐ ╡ ╪≢™√⁹◦☻♥ⱶ─ ⅜ ≢

⅜ ∂√ ╙№╡⁸ ≤⇔≡⁸ ⌐ ╢ ─ ╩ ⌐∆═⅝≤─

╙№∫√⁹ 
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⌐ ∆╢↓≤ 

 ╩ ∆╢⌐№√╡⁸▪fi◔כ♩ ⌐⅔™≡╙ ≤⇔≡ →╠╣√

─ ╩ ⌐⁸ ∂√ ≤∕─ ─ ⌐≈™≡ ⌐ ∆⁹ 

▪ ה  

a. ה ─  

ה ה ⅜ ⇔≡™╢≤ ∂╠╣≡™√ ⅜ ⅛∫√⁹ ⌂

─ ⌐ ⅎ⁸ ה ─ ⌂ ╩ ∆╢ ─ ⅜ →╠╣√⁹  

⁸ ה ≢╙ ⌐ ≢⅝√≤™℮ ╙№∫√⁹ 

b. ה ─ ┼─  

╢™⅜ ה ≢│⁸ ⅜ ╛ ─ ╩ ⇔⁸ ─ ⅜

─ ╩ ∆╢ ─ ⅜ ╠╣√ ╙№╢⁹ ≢⁸ ╛

─ ╩ ─ ⅜ ∫√ ╙╖╠╣√⁹ 

⁸⌐ ה ╛ ─ ╩ ⇔√ ╙№∫√⁹ 

─╠⅛ ה ⌐ ↕╣√ ≤⇔≡⁸ ─ ≤⇔≡ ⌐ ∂≡

⌐ ↑╢ ╛⁸ ─╒⅛ ╛ ⌐ ≢⅝╢ ⅜ ╘

╠╣╢ ⅜№∫√⁹ 

─ ה ≤⇔≡⁸ ⅝↕╛ ╡─ ↕⌂≥─ ╩ ╘√ ╙№∫

√⁹ 

▬ ─ ה  

a. ╩ ∆╢ ─  

─ ה ─ ≤⇔≡⁸ ╛ ─ ╛ ─ ⁸

⌐ ─ ╩ ⌐ ∆╢ ≤⁸ ─ ─╖╩

∆╢ ─ ⅜ ™⁹√∞⇔⁸ ─ ─╖╩ ∆╢ ⁸

─ │ ⅜ ∆╢⅜⁸∕╣╠─ ─ ╩ ╘√ ─ ╡╕≤

╘ ≤⇔≡ ∆╢ ⅜ ™⁹ 

b. ה ─  

─╠⅛ ה ╛ ⌐ ∆╢ │ ⌂™⅜⁸ ─ ≢ ⅜ ⇔

≡™√ ⌐⁸ ╛ ─ ⌐≈™≡ ╩ √≤∆╢ ╙№∫√⁹ 

≡⇔≥ ה ≤ ה ⇔⌂↑╣┌ ╘╠╣⌂™ ⅜ ⌂™↓≤

╛⁸ ╙ ≢ ≢№╡⅔ ™⌐ ⇔ ⅎ╢ ≢│⌂⅛∫√↓

≤ ⅜⁸ ה ─ ⌂™ ≤⇔≡ →╠╣√⁹╕√⁸ ─ ⅝⌂ ≢

№╢√╘⁸ ─ ה ╩ ≤⇔√ ╟╡╙⁸ ⌐ ∆╢ ⌐

⅔™≡ ╘╢╒℮⅜ ≢№╢≤─ ╙№∫√⁹ 

 

⌐ ∆╢↓≤ 

╩ ∆╢⌐№√╡⁸▪fi◔כ♩ ⌐⅔™≡╙ ≤ →╠╣√ ─
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⌐≈™≡⁸ ⌐ ∆╢ ≤ ⌐ ∆╢ ≤⇔≡ ∂√ ≤∕─ ─

⌐≈™≡ ⌐ ∆⁹ 

▪ ⌐ ∆╢  

a. ─  

─≤╪≥╒ ה ⌐⅔™≡⁸ ⌐ ∆╢ ╩ ∆╢ │™⌂⅛∫√⁹ 

─ ה ─№╢ ⅜ ─ ⌐™√ ⅜№∫√⁹↓─

│⁸ ⌐ ⇔⌂⅜╠ ─ ╛ ⌐ ∆╢ ╩ ─ ⌐

ⅎ╢↓≤⅜≢⅝√≤↕╣╢⁹ 

b. ─  

─ ה ⌐│⁸ ⁸ ⁸ ⁸ ╛ ⱷכ◌כ ─ ≢⅝╢►

▼Ⱪ◘▬♩─ ⁸ ●▬♪ꜝ▬fi⌂≥ ₁⌂ ⅜ ↕╣√⁹ 

⌐ ה ╩ ╘╢╒⅛⁸ ─ ╩ ∂√ ─

╛ ≤─ ⁸ ∆╢ ─ ╩ ∂√ ₁⌂ ⅛╠─ ─

≤™℮ ╙№∫√⁹ 

c. ∆╢ ─  

╢∆ ה ─ ─ ≤⇔≡⁸ ⌐⅔↑╢ ⅛╠─ ┼

≢⅝╢╟℮⌐⌂╢↓≤⅜ ↕╣≡™√ ╙№∫√⁹ 

▬ ⌐ ∆╢  

a. ─  

─ ה ⌐≈™≡│⁸ ⇔≡ ╩ ⇔≡™╢ ─ ╛

⅛╠─ ⁸ ⅜ ⇔√ ╛ ●▬♪ꜝ▬fi⅜ ⌐

↕╣√ ⅜№∫√⁹ ⅜ ╗↓≤≢⁸ ≢─ⱡ►Ɫ►⅜ ↕╣╢↓≤⅜

≢№∫√≤∆╢ ╙№╢⁹ 

⌂√ ה ╩ ∆╢↓≤╛⁸ ⁸ ⌐╟╡ⱡ►Ɫ►╩ ╢

╙№∫√⁹ 

b. ⇔√↓≤ 

─ ה ⅜ ™ ≢ ⌐ ↕╣∏ ⇔√≤─ ⅜ ↄ№∫

√⁹₈ ⌐ ╢ ₉─ ⅜ ╘≡™√╙─≤∆╢

╙№╢⅜⁸╟╡ ⌐ ↕╣╢ ⅜№∫√≤↕╣√⁹ 

 

─  

 ─ ≤⇔≡⁸ ─ ⅜№∫√ ≤ ─ ─ ⌐≈™≡ ⌐ ∆⁹ 

a. ⌐ ⅜№∫√╙─ 

╩ ה ∆╢√╘⌐│⁸ ●▬♪ꜝ▬fi─ ⌐ ™ ⌐

∆╢↓≤⅜ ≤ ∂╠╣≡™╢ ⅜ ↄ№∫√⁹ 

√∫№─ ה ≤⇔≡⁸ ≢│ ⅞ ╡ ⌐╟╢ ─ ⁸
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≢│ ─ ⌐╟╢ ⅜ ™≤ ∂╠╣≡™╢ ⅜№∫√⁹ 

⁸ ה ⅛╠─ ⌐╟╢ ⌐│⁸ ╩ ⇔≡╙ │ ⅜╡⌐

ↄ™ ╙№∫√⁹ 

b. ⌐ ╩ ⅎ√↓≤ 

╢╟⌐ ה ─ ─ ⅜ ⌐ ╩ ⅎ╢ ⅝⌂ ≤⌂∫√

⅜ ↄ№∫√⁹ ≢⁸ ⌐╟∫≡ ⅜ ⅜∫√ ≢№∫≡╙⁸

∏⇔╙ ⅜ ╠╣⌂™ ╙№∫√⁹ 

─ ה ≢│⁸ ╩ ↄ↓≤⁸ ─ ≢ ⅎ╢↓≤⅜ ≤™℮

⅜№∫√⁹ ─ ╩ ┼ ∆╢↓≤≢⁸⅔ ™⌐ ╩ ≡

╩ ∆╢≤™℮ ╙№∫√⁹ 

 

─ ≤  

─  

a. ה ה ⌂≥ 

─ ה ה ≤⇔≡⁸ ⌂ ╡ ≡ ∆╢≤™℮ ⅎ │ ⇔

≡™√⁹√∞⇔⁸ ⅜ ⅛∆⅞∏⁸ ⌐⌂╠⌂™╟℮⌐ ∆╢ ╙

№∫√⁹ 

╢⌂ ה ≢│⌂ↄ⁸ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi╩ ⇔≡⁸╦⅛╡╛∆ↄ

ⅎ╢↓≤╛⁸ ⅜ ≤⇔≡™╢ ╩ ⅎ╢↓≤╩ ⇔≡™╢ ╙№

∫√⁹ 

b. ⅎ√™ⱷ♇☿כ☺ 

≡∫╟⌐ ה ⅜ ⅜∫≡™╢↓≤╩ ╛ ─ ₁⌐ ⅎ≡

™ↄ↓≤╩ ⇔≡™╢ ⅜№∫√⁹ 

⌐ꜟ▪ꜙ♬⁸ⱴ≡™≈⌐ ה ≠ↄ ⌂ ─ ╛⁸ ⌐ ∂

√ ─ ™╩ ∆╢↓≤≢⁸ ─ ╛♩ꜝⱩꜟ╩ ∆╢ ╙

№∫√⁹ 

c.  ─  

╠⅛ ה  ⌐ ↑≡⌂↕╣√ ─ ╩ ⌐ ∆⁹ 
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 ⅛╠ ⌐ ↑≡─  

     

 ⌂ ─  

⸗♬♃ꜞfi◓ⱴ♇ⱪ 

ⱱכⱶⱭכ☺ 

ⱷכꜟⱴ●☺fi 

 

 ♩♇꜠ⱨכꜞ

 ─ ♩♇꜠ⱨכꜞ  ╛

⅛╠─ ↑  

⌂ ה ה   

─  

 

⌂ ─  

┼─  

Q&A 

ⱱכⱶⱭכ☺ 

 

 ♩♇꜠ⱨכꜞ

 

ⱤⱠꜟ  

─ ה ה  ─⅔ ╠∑ ♅ꜝ◦ 

─ ─   

⌐ ∆╢  ─ ╡⌐╟╢◖fi♥fi♠  

 ♩♇꜠ⱨכꜞ

 

─  

a. ─№∫√  

╛ ה ─ ─ ↕╛⁸ ∑ ⅜ ⅛ ⅛╦⅛╠⌂™⁸ ≤ ≢ ⅜ ⌂

╢ ─ ⅜ →╠╣√⁹ 

╩ ה ∆═⅝ ⅜⁸ ⌐ ╩ ╘╢ ⌐ ╩ ∆╢ ╙№

∫√⁹ 

b. ┼─ ⌐≈™≡ ╗↓≤ 

─╘ ה ╩ ╗ ⅜ ↄ№∫√⁹ ⌐ ╛ ⌐ ⇔⁸ ⅜ ╡

≤≢⅝╢ ╛ ⅎ ╩ ⇔≡ ⇔™≤─ ⅜╖╠╣√⁹ 

⁸≢ ה ⌐╟∫≡ ⅜ ⌂╢↓≤⅛╠⁸ ─ ╟╡╙ ─

╛ ╩ ╘╢ ╙№∫√⁹ 

│≢ ה ⅜№╢↓≤⅛╠⁸ ⌐ ∆╢ ╩ ∆═⅝≤─

╙╖╠╣√⁹ 

 

⌐ ↑≡ 

a. ≤⌂∫√↓≤⁸ ⌐ ⅛⇔√™↓≤ 

ⅎ≤⇔≡⁸ ה ∟ ™≡ ∆╢√╘─ ╛ ⁸ ⅜ ≤∆╢
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⅜№∫√⁹ 

─ ה ≢│⁸ ╛ⱴ♬ꜙ▪ꜟ⌐ ╠∏ ⌐ ∂≡ ∆╢↓≤╛⁸

↔╤⅛╠─ ⅜ ≤ ∂╠╣≡™╢ ⅜№∫√⁹ 

╩ ה ∂≡⁸ ↕⅜ ╘╠╣╢ ≢│ ⌐☼כ♬─₁ ⅎ⅝╣⌂

™≤─ ╩ ∂╠╣≡™╢ ⅜№∫√⁹ 

⁸⅛╒─↓ ה ─ ╩ ⅎ╢√╘⌐ ╩ ∆↓≤⅜ ≤─ ╛⁸

─ ⌐ ↑≡ ⌂ ─ ⅜ ≤─ ╙№∫√⁹ 

b. ─ ┼ ∆╢√╘ ⅛╠ ⅎ≡⅔ↄ═⅝↓≤ 

⌐ ה ↑√ ⅎ≤⇔≡⁸ ╛⅛⌐ ╩ ╢√╘─ ∞↑≢│⌂ↄ⁸

⌐ ─ ╩ ≢⅝╢ ╖╛ ─ ⌂ ╩

⌐ ℮ ╖⅜ ≢№╢≤─ ⅜№∫√⁹ 

╠⅛ ה ₁⌂ ╩ ⇔⁸ ה ה ⅛╠⌂╢ ─ⱶכ♅ ╛

≤─ ╩ ╘╢ ─ ⅜№→╠╣√⁹ 

⁸√╕ ה ≤⇔≡─ ≤⇔≡⁸ ₁ ─ ╩ ∆╢↓≤╛ ⌂

╩ ∆╢↓≤ ─ ⅎ╩ ≤∆╢ ╙№∫√⁹ 

 

╕≤╘ 

▪fi◔כ♩ ─ ⅛╠⁸ ⌐╟╢ ┼─ │ 24 ₁

⌐ ⇔⁸ 25 ⌐ ╙ ↄ─ ⅜ ⇔≡™√↓≤⅜╦⅛∫√⁹ 26

│⁸ ╩ ∆╢ ⅜ ₁⌐ ⇔≡™√⁹∕─╟℮⌂ ≢⁸

─ ⌐⅔™≡ ⌐ ≤ ∂√ │⁸ ⌂ ─ ≢№╡⁸ ⌐

≤─◖Ⱶꜙ♬◔כ◦ꜛfi╛⁸ ⌐ ∆╢ ─ ⁸ ─ ─

─ ⌐╙ ⇔≡™√↓≤⅜╦⅛∫√⁹ 

↓╣╠╩ ╕ⅎ√ⱥ▪ꜞfi◓ ─ ⅛╠│⁸ ≤⇔≡ ⌐ ─ ⅜ →╠

╣⁸ ⌂ ╛ ⅛╠─ ⌐╟╡ ⇔≡™√ ⅜№╢↓≤⅜╦⅛∫√⁹

╕√⁸ ⌐ ∆╢ ─ ⌐ ⇔≡│⁸ ₁⌂ ╩ ∂≡ ╩ ⇔

≡™√ ⅜╦⅛∫√ ≢⁸ ╛ ⅛╠─ ⅜ ⅝⌂ ≢№∫√ ╙№∫

√⁹ ⌐ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi⌐╙ ⇔≡™√⅜⁸ ⅛╠─ ⅜ ─

⌐╙ ∆╢ ⅜№╢↓≤⅜╦⅛∫√⁹ 

│⁸↓╣╠─ ⅜ ⌐ ╛ ┼ ⅛↕╣╢↓≤⅜ ≢№╢⁹ 

 

 

⌂⅜╠⁸⅔ ⇔™ ⌐↔ ™√∞™√ ─ ₁⌐ ⇔ →

╕∆⁹ 
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1 ⌐⅔↑╢ ─ ( 30 ) , 

http://www.pref.fukushima.lg.jp/uploaded/attachment/29 7023.pdf 

.  

ה (2  ⌐╟╡ ↕

╣√ ─ ( 30 3 23 ),   

 http://www.env.go.jp/press/files/jp/10873 5.pdf .  

fi₈ꜛ◦כ♥☻ (3 ─ ₉  

https://www.pref.fukushima.lg.jp/site/portal/progress.html 

.  
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─ ⌐ ⅜ ∂╢ ⌐ ∆╢ ⌂  

 

│∂╘⌐ 

 

≢│⁸ 23 ⌐ ⇔√ ─

⌐╟╡ ⌐ ↕╣√ ─ ╩ ≤⇔≡ ╩ ≤⇔√

⅜ ╦╣⁸ ⅜ ╩ ∆╢ ≢│ 30

╕≢⌐ ⌂ ⅜ ⇔√⁹ ⌐╟╢ ─ ⌐≈™≡│⁸

⌐╟╢ ⸗♦ꜟ ⌐ ∆╢ 1)

╛ ⌐╟╢ ─ ⌐ ∆╢ 2)⅜≤╡╕≤╘╠╣≡™╢⁹⇔⅛⇔⁸ ⌐╟

╢ ─ ⌐│┌╠≈⅝⅜№╡⁸ ─ ╛ ⅜ ⇔™ ⅜№

╢⁹∕─√╘⁸ ╦╣√ ⌐╟╡ ╠╣√ ╩ ≤⇔≡ ∆╢↓≤│

≢№╢⁹ 

 

─┌╠≈⅝─  

⅜ ⇔≡™╢ ⌐╟╢ ─┌╠≈⅝─ ╩ ≤⇔≡ ⌐ ∆⁹
2)≢│⁸ ⅜ ↕™ ╛ ⅜ ™ ⌐│⁸↓╣╠─

⌐╟╢ ⅜ ⌐ ⅝ↄ⌂╢√╘⁸ ─┌╠≈⅝│ ⌐ ╣╢≤↕╣╢⁹ 

 ─┌╠≈⅝─  

  ╛ ┼─  

Ᵽ♇◒◓ꜝ►

fi♪─  

 Ᵽ♇◒◓ꜝ►fi♪─ ⌐╟╡ │ ↄ⌂╢⁹ 

─

 

─ ╛ ─

 

⌐╟╢ ┼™≢ │ ↄ⌂╢⁹ 

⅜ ╣≡™╢≤ɗ ⅜ ┼™↕╣ │ ↄ

⌂╢⁹ 

∆╢ ─ ─ ™ ⌐ ⅜№╢≤ │ ↄ⌂╢⁹ 

≤─ ⌐ ┼™ ⅜№╢≤ │ ↄ⌂

╢⁹ 

─ ™ ⁸ ≤ ─ ⁸ ─ ⁸

─ ╖ ╡ ⌂≥≢ │ ╦╢⁹ 

─

─  

╛ ⌂≥─ ⁸

⌂≥─ ⁸ ⌂≥─

™ 

─ ⌐╟∫≡ ─ ⅜ ⌂╢√╘⁸

⌐ ⅜ ∂╢⁹ 

─ ∆╢ ↕─ ™ 

╛ ⌐╟╢

⌂≥─ ™ 

─

 

⁸ ─  ─ ⅜ ∆↓≤⌐╟╡ │  

∆╢⁹ 

↕⁸ ⁸ ─

─ ™ 

─ ─ ™⌐╟╡ ⌐ ⅜ ∂╢ 
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─  

2)≢│⁸ ─ ╩₈ ─ ™ ⌐⅔™≡ ⇔√⁸

⌐ 23 ─ ₉≤⇔≡⅔╡⁸ 24 ⇔≡⅝√≤ ⅎ╠╣

╢ ─ │♃כ♦─ ⌂™≤ ⅎ╠╣╢⁹∕─√╘ ≢

│⁸ ⌐⅔↑╢ ╩ ≤⇔√ ─ ⌐ ⅜ ∂╢

⌐ ∆╢ ╩ ╢↓≤╩ ⌐⁸ ─ ─┌╠≈⅝─ ≤ ─ ≤─

⌐≈™≡ ⌐ ⇔⁸ ╩ ⇔√⁹ 

 

 

∆╢  

2)⌐╟╢ ─┌╠≈⅝─ ⌐ ∂√™ↄ≈⅛─ ⌐≈™≡⁸

─ ≤─ ╩ ⇔√⁹ ⇔√ │ ⌐ ∆≤⅔╡⁹ 

 ─┌╠≈⅝─ ≤⇔≡ ⇔√  

  ⇔√  

Ᵽ♇◒◓ꜝ►fi♪─   Ᵽ♇◒◓ꜝ►fi♪ 

─  ─ ╛ ─   

∆╢ ─ ─ ™ ⌂  

─ ™ ─ ─  

─ ─  ╛ ⌂≥─ ⁸ ⌂≥─ ⁸

⌂≥─ ™ 
⌐╟╢ ™ 

─ ∆╢ ↕─ ™ ─ ↕ 

╛ ⌐╟╢ ⌂≥─ ™  

─  ⁸ ─   

↕⁸ ⁸ ─ ─ ™ ─  

─  

 

 

≢│⁸ ⌐ ╩ ╠╣√ ─ ≢⁸ ⅜ ↕╣√

A ┘ B ╩ ≤⇔≡ ╡ →╢⁹ 

 

⇔√  

 ─ ⌐⅔↑╢ ─ ─ ⁸ ─

┘ ─ ╩ ⇔√⁹╕√⁸ ─ ⌐≈™≡│⁸ ─ ┘

─ ⌐ ∆╢ ╩ ⇔√⁹ 

 

─  

 ∆╢ ⌐ ─ ┘∕─ ─ ™╩ ∆╢↓≤╩
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≤⇔⁸ ∆╢ ⌐╟∫≡⁸∕╣∙╣─ ╩ ╕ⅎ√ ≤⇔√⁹ ≤⇔√♦

⁸│♃כ ⌐⅔↑╢ ┘ ─ ⅜ ∆╢ ≤⇔⁸

╩ ∫≡™⌂™ ─№╢ ≤⇔≡ ─ ⅜ 0.23µSv/h ─

╩ ⇔√⁹╕√⁸₈ ⌐ ∆╢ ₉─╒⅛│⁸ ─ √╢ ≤ ⅎ╠

╣╢₈ ₉╩ ≤⇔√ ╩ ∫√⁹ 

 ╕√⁸ ─ ⌐≈™≡│⁸ ⌐ ∆≤⅔╡ ─ ─ ╩ ≈

─ ⌐ ⇔√ ≢⁸∕╣∙╣─ ╩ ⇔√⁹↓─ ╩ ™≡ ∆╢ ⌐

≈™≡│⁸₈ ─ ₉╩ ™√ ≤⇔≡ ⇔√⁹ 

 

 ─ ─  

 

⌂⅔⁸ ─ │ ─ ⅜ ≡ 2µSv/h ≢№╢↓≤⁸ ⌐

∆≤⅔╡ ─ ─ ⅜ 50 70%≢№╢↓≤⅛╠⁸ ─≤⅔╡≤

⇔√⁹ 

 ─ ─  

  
─  

25%- 50%- 75%  

A 
2013 58.7 -  69.0 -  77.8 

2014 56.1 -  66.0 -  74.6 

B 2013 38.5 -  53.3 -  64.7 
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 ─ ─  

ᵑ 

─ ⅜ ↄ⁸ ⅜ ™  

ה ─ 1.1 1.9µSv/h 

ה ─ 40%  

ᵒ 

─ ⅜ ↄ⁸ ⅜ ™  

ה ─ 1.1 1.9µSv/h 

ה ─ 60%  

ᵓ 

─ ⅜ ↄ⁸ ⅜ ™  

ה ─ 0.1 0.9µSv/h 

ה ─ 40%  

ᵔ 

─ ⅜ ↄ⁸ ⅜ ™  

ה ─ 0.1 0.9µSv/h 

ה ─  60%  

 

 

⌐ ∆╢  

∕╣∙╣─ ⌐⅔™≡⁸ ♃כ♦─ ⅜ ╙ ™ ╩♃כ♦─

♃כ♦⁸≡⇔≥ ⅜ 100╩ ⅎ╢ ⌐≈™≡⁸ ─ ≤ ─ ─

≤ ╩ ⇔√ ┘ ⁹ 

⅛╠│⁸™∏╣─ ┘ ⌐⅔™≡╙ ⌐╟╢ ─ ⅜ ↕

╣√⁹╕√⁸ A≢│⁸ ╛ ה ≤™∫√ ─ ⅜⁸◖fi◒ꜞכ♩╛▪

☻ⱨ□ꜟ♩≤™∫√ ╟╡╙ ⅜ ™ ⌐№∫√⁹↓╣│⁸ ╩

≤⇔√ │ ╩ ╗ ╩ ∆╢ ≢№╢↓≤⅜ ─

≈≤ ⅎ╠╣╢⁹ 

 A⌐⅔↑╢ ─ ┘ ─  

26 ⁸ ┼™ ⇔  

♃כ♦   
µSv/h 

25% - 75%  

µSv/h 

25% - 75%  

% 

25% - 75%  

 1,496 
0.51 

(0.41 -  0.63)  

0.18 

( 0.15 -  0.20)  

66 

(56 -  75)  

ה  671 
0.45 

( 0.35 -  0.60)  

0.14 

(0.11  -  0.17)  

70 

(60 -  78)  

◖fi◒ꜞ195 ♩כ 
0.32 

( 0.25 -  0.46)  

0.15 

( 0.12 -  0.20)  

51 

( 34 -  67)  

▪☻ⱨ□ꜟ♩ 100 
0.31 

(0.25 -  0.43)  

0.19 

( 0.15 -  0.22)  

42 

( 29 -  57)  
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 B⌐⅔↑╢ ─ ≤ ─  

25 ⁸ ┼™ ╡  

♃כ♦   
µSv/h 

25% - 75%  

µSv/h 

25% - 75%  

% 

25% - 75%  

 874 
0.16 

(0. 13 -  0.20)  

0.07 

( 0. 06 -  0. 09) 

53 

( 38 -  65)  

ה  131 
0.16 

( 0. 12 -  0.20)  

0. 06 

(0. 05 -  0. 07) 

60 

( 48 -  71)  

 

Ᵽ♇◒◓ꜝ►fi♪⌐ ∆╢  

⌐╟╣┌⁸ ⌐ ∆≤⅔╡ ⅜ ⌐ ™ │Ᵽ♇◒

◓ꜝ►fi♪─ ╩ ↄ ↑╢√╘⁸ │ ↄ⌂╢ ⅜№╡⁸ ─ ⅜

⇔ↄ⌂╢⁹ ≢│⁸ ⅛╠─ ⌐╟╢┌╠≈⅝╩ ↕ↄ∆╢√╘⁸

─ ⅜ 2,000cpm ╩♃כ♦─ ≤⇔≡™╢⁹⌂⅔ ≢

│⁸Ᵽ♇◒◓ꜝ►fi♪꜠ⱬꜟ╩₈ ⅛╠ ⌐ ∆╢ ₉≤₈

─ ⅛╠ ∆╢ ╩ ⇔√ ꜠ⱬꜟ≤ ⇔≡™╢⁹ 

  

Ᵽ♇◒◓ꜝ►fi♪ №╡  Ᵽ♇◒◓ꜝ►fi♪ ⌂⇔  

β ─ ⌐╟╠∏Ᵽ♇◒◓ꜝ►fi♪⅜ 100cpm≢№╡⁸∕─ ⅜±50cpm≢№╢≤∆╢

─ ─  

 

 Ᵽ♇◒◓ꜝ►fi♪⌐╟╢ ─▬ⱷכ☺ 

 

⌐ ⇔≡╙ ≤ ⌐⁸ ⌐ ─ ™ ⌐Ᵽ♇◒◓

ꜝ►fi♪─ ╩ ↑⁸ ⅜ ↕ↄ⌂╢↓≤⅜ ↕╣╢⁹ 

─ ≤ ─ ╩ ⌐ ⇔√⁹⌂⅔⁸ A≢│

⌐ ┼™ ╩ ⇔≡™⌂™ ⁸ B≢│ ⌐ ┼™ ╩ ⇔√

≢№╢⁹ 
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↓─ ⅛╠│⁸™∏╣─ ⌐⅔™≡╙ ─ ™ ≢Ᵽ♇◒◓ꜝ

►fi♪─ ≤ ⅎ╠╣╢ ─ ─ ⅜╖╠╣√⁹ A≢│ B⌐

═≡⁸ ™ ≢ ─ ⅜╖╠╣╢⅜⁸ ┼™ ╩ ⇔⌂™ ⌐╟

╢ ≤ ⅎ╠╣╢⁹ 

 

 

 

 

 ≤ ─ ≤─ A⁸ B  

 

─ ┘ ─ ─ ⌐ ∆╢  

─ ⌐⅔™≡ ⌐ ∫≡ ╩ ∫≡⅔╡⁸ ♃כ♦─ ⅜ 100

№╢ A⌐≈™≡⁸ ─ ╩ ⌐ ∆⁹↓─ ⅛╠⁸ ⌐╟

╢ ┼─ │ ↕™≤ ⅎ╠╣╢⁹ 
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 ─ ─  

♃כ♦   
µSv/h 

25% - 75%  

µSv/h 

25% - 75%  

% 

25% - 75%  

2013 829 
0.60 

0.46 0.80  

0.19 

0.16 0.22  

69 

59 78  

2014 1496 
0.51 

0.41 0.63  

0.18 

0.15 0.2  

66 

(56 75)  

 

│ ─ ≤≤╙⌐ ∆╢√╘⁸ ─ ─ ⅜ ™≤

─ ⌂ ╩ ⅎ√ ≤⌂╢ ⅜№╢ ⁹ 

 

 ⌐╟╢ ─┌╠≈⅝  

 

⌐ ∆≤⅔╡⁸ ─ │™∏╣─ ⌐⅔™≡╙ ⌐ ┬↓

≤│⌂ↄ⁸╕√⁸ ─ ⌐╟╢ ™╙╖╠╣⌂™√╘⁸ ─

─ ⅜ ─ ⌐ ╩ ∂↕∑╢ ≤⌂╢ │ ™≤ ⅎ╠╣√⁹

≢⁸ │ ™╙──⁸ ─ ⅜ ⌐ ┬ ╙№╡⁸↓╣╠

─ │ ─ ⌐ ╩ ∂↕∑╢ ⌐⌂∫≡™╢ ╙ ⅎ╠╣╢⁹ 

0.0

0.2

0.4

0.6

0.8

1.0

C
s1

3
4≤

C
s
1
3

7─
─

 

 

⌐╟╢  
⌂ ╩ ╗  

⅜ ™≤ ⅜ ↄ⌂╢ 
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  ─ ─ ─ A⁸ B  

 

⌂ ⌐ ∆╢  

⌐ ─ ™ ╩ ∆╢√╘─ ⌂ │ ╘╠╣≡™⌂™

⅜⁸ ⌐ ∆ ─▬ⱷ⁸╡⅔≥─☺כ ⌐ ⌂ ⅜№╢≤ ⇔√

⌐│ ⌂ ⅜ ∆╢ │ ⌂╢ ↕─ ─ ⅜ ⌂╢↓≤╩ ⇔⁸

⌂╢ ↕─ ─ ╩ ∆╢↓≤⅜ ⌂ ─ ─ ≈≢№╢≤↕

╣╢ 4)⁹ 
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 NaI◦fi♅꜠כ◦ꜛfi ╢╟⌐♃כⱬ▬ⱷכ◘ ▬ⱬכ◘  

─√╘─ 3  

 

─ ─ ≤ ─ │ ─≤⅔╡≢№╡⁸ ᵒ

╛ ᵔ─ ⅜ ↄ⅛∫√⁹↓─ ⅛╠⁸ ─ ⅜ ™ ⌐

⌂ ≤⌂∫≡™√ ⅜ ↄ ╕╣╢ ⅜№╢↓≤⅜ ↕╣√⁹ 

⌐ ≢│⁸ ─ ⌂≥⅜ ⌂ ─ ™ ≤⌂╡╛

∆™≤ ⅎ╠╣╢⁹ ⌐ ─ ™ ─ ≤⇔≡ ™ ─ ╠╣

≡™╢ 4)╙╖╠╣≡⅔╡⁸ ─ ─℮∟⁸ ᵒ╛ ᵔ─

≤ ─ ⅜ ↕ↄ⌂∫√ ≤⇔≡⁸ ⌂ ─ ╩ ⇔√↓≤≢

─ ⌐ ⅜ ∂√ ⅜№╢≤ ⅎ╠╣╢⁹ 

 

 ─ ─ ─ ≤ ─  

A⁸ B  
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ᵑ ᵒ ᵓ ᵔ

─
/
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™
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─
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╡
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─ ↕⌐ ∆╢  

─ ─ ↕⅜ ⌂╢↓≤⌐╟╡⁸ ∂ ≢ ╩ ⇔≡™≡╙⁸

⅜ ─ ⌐ ↄ ∆╢ ≤ ═≡ ┼ ⇔≡™╢ ≢│

─ ⅜ ↄ⌂╢⌂≥┌╠≈⅝⅜ ∂╢ ⅜№╢⁹↓─√╘⁸↓╣╕≢⌐

╠╣√ ─ ─ ╩ ⌐⁸ ─ ─ ↕╩ ⇔√⁹ 

╠ 2017 5)│⁸ ⁸ ⁸ ⌐≈™≡ ≤

─ ⅛╠ ☿◦►ⱶ─ ╩ ⇔≡™╢⁹ ╛ ≢│

⅜ ↄ≡╙ │ ™ ╩ ⇔√ ⅛╠⁸ ☿◦►ⱶ│ ─

⌐│╒≤╪≥ ∑∏⁸ ⌐№╢ ⇔≡™√≤ ⇔≡™╢⁹ 

─ ─ ≤ ─ │⁸ ⌐ ⇔√≤⅔╡≢№

╡⁸ ⌂ ⅜╖╠╣⌂⅛∫√⁹ 

↓╣╠─ ⅛╠⁸ ─ ─ ↕⅜ ─ ⌐ ╩ ∂╢ ≤⌂╢

│ ↕╣⌂⅛∫√⁹  

 

 ─ ─ ─ ≤ ─  

A⁸ B  

 

─ ─ ╩ ╕ⅎ√  

⌐⅔↑╢ ─ ⌐≈™≡│⁸ ─ ⌐ ∆╢ ╩

⇔√⁹↓╣╠─ ⅛╠⁸ ╩ ≤⇔√ ≢│⁸ ─ ≤⇔≡₈ ─ ⅞

╡₉╩ ⇔√ ─╒⅛⌐⁸ ─ ⌐╟╡₈ ─╖₉ ─ ⌂╢ ≤⇔√

⅜ ⇔≡™╢↓≤⅜╦⅛∫√⁹∕╣╠─ │⁸ ─ │ ≢

№╢⅜⁸ ─ ⅞ ╡⌐ ═≡ ─ ⅜ ↄ⌂∫≡™√ ⁹010-

021 ─  
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╡
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14,329 6,238 



 

64 

 

   

 A⌐⅔↑╢ ─ ─ ─  

 

╕≤╘ 

─ ≢│⁸ ─ ─ ™╛Ᵽ♇◒◓ꜝ►fi♪⌐╟╢ ⁸

⌂ ⌐╟╢ ⅜ ─ ⌐ ╩ ∂╢ ≤⌂∫√ ⅜№╢↓≤⅜╦

⅛∫√⁹╕√⁸ ⌐╟∫≡│⁸ ─ ─ ™⅜ ─ ⌐ ╩ ∂╢

≤⌂╢ ⅜№╢↓≤⅜╦⅛∫√⁹ 

─ ≤ ─ ⌐ ⅜ ∂╢ ≤─ ≤⇔≡⁸ ⌐

ⅎ╠╣╢ ╩ ⌐ ⇔√╙─⅜ 10≢№╡⁸↓─℮∟⁸ ─ ⌐╟╡

≤⇔≡ ─№╢ ╩ ↑⇔≡ ⇔√⁹ ─ ╩ ╕ⅎ≈≈⁸ ─ ╩

∆╢ ⌐│ ₁⌂┌╠≈⅝─ ⅜№╡⁸∕╣∙╣ ─ ⅜ ⌂╢↓≤╛⁸

⌐╟∫≡∕╣╠─ ⅜ ⌂╢↓≤⌐ ∆╢ ⅜№╢⁹ 
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10 ─ ≤ ─ ⌐ ⅜ ∂╢ ≤─ ─  

─ ≢ ≤⇔≡ ─№╢  

 

 

⌂⅜╠⁸⅔ ⇔™ ⌐↔ ™√∞™√ ─ ─ ₁⌐ ⇔

→╕∆⁹ 

 

 

1 ⌐ ╢

⌐⅔↑╢ ₒ ⸗♦ꜟ ₓ 24 .  

ⱶכ♅ (2 ┘ ⅜↓╣╕≢⌐ ⇔√ ⌐⅔↑╢

─ ⌐≈™≡( 25 1 ) .  

ה (3 ꞉כ◐fi◓◓ꜟכⱪ ─

√╘─ 25 3  

4) : ⌐ ∆╢ ≤─  ⱨ□◒♩Ⱪ♇◒,  http://josen.env.

go.jp/material/pdf/session_140615/session_140615_03_140620.pdf

.  

ה (5 ה ה ה ┘ ─

⌐╟╢ ☿◦►ⱶ─ ─ ,  5(1).3 -

15.( 2017) 
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⅜ ⇔√ ⌐⅔↑╢ ─  

 

ה  

─  

30 ⌐ ╩ ™√ ─ ⌂ ⅜ ⇔√↓≤⌐ ⅎ⁸

─ ⌐╟╡⁸ ─ │ ⌐ ⇔≡™╢⁹ ≢⁸

⌐╟╢ ╛ ⌐╟╢ ⁸ ≤⇔≡ ─ ⌐ ∆╢

─ ⅜ ↄ ∫≡™╢⁹ 

 

─  

≢│⁸ ┼─ ⌐ ∆╢ ∑│ ∫≡⅝≡™╢╙──⁸ ╩

∂≡™╢ │ ™≤ ∂≡⅔╡⁸↓─ ─ ⇔╞ↄ⌐ ↑≡ ─ ─

╛ ─ ─ ⌐ ∆╢ ⅜ ≤⇔≡⁸↓╣╠⌐ ∆╢ ⌐≈™

≡ ☿fi♃כ┼ ⅜№∫√⁹ 

 

─  

╩ ↑≡⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ─ ─ ╩

∆╢↓≤╩ ≤⇔≡⁸ ⅜ ⇔√ ╩ ≤⇔√ ─ ≤

─ ╩ ∫√⁹ 

 

 

─  

─ ╩ ≤⇔√⁹ ⌐⅔↑╢ ⁸ ─

⁸ ─ ⁸ ┘⁸ ⸗♬♃ꜞfi◓⌐⅔↑╢

│⁸ ╟╡ ™√∞™√⁹ ─ │ ─≤⅔╡⁹ 

 ─  

    

  ⅜ ™ 2014.5 

ה   ⅜ ™ 
2012.9- 10 

2014.3- 4 

  
⅜ ™ 

⌐ ⅜  

2012.12- 2013.6 

2015.8- 9 

ה   ⅜ ™ 2012.3- 4 

∟┘∫↓ ─    
2013.7- 10 

2015.10- 11 
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⌐⅔↑╢ ─  

─ ⌐⅔™≡⁸11 14─ ╩ ⇔⁸ 1m ↕─ ╩

⇔√⁹ ─ ⌐№√∫≡│⁸ ⌂ ─ ⅜ ↓╡⌐ↄ™ ╩

∆╢≤≤╙⌐⁸ ─ ⅛╠─ ╩ ™⁸ ─ ≢ ⌂ ⅜≢⅝╢

╟℮⌐⇔√⁹ ─ │ 29 ┘ 30 ⌐ ╩ ∫√⁹ │

▪꜡◌ NaI◦fi♅꜠כ◦ꜛfi  ⁹√⇔≥♃כⱬ▬ⱷכ◘

 

     

 ⌐⅔↑╢ ─     ⌐⅔↑╢ ─ ─            

 

─ ─  

29 ⌐ ⇔√ ₈ 29 ₉≤™℮⁹ ⌐⅔↑╢ ⌐ ≠

⅝⁸ ─ ─ ≤⇔≡⁸ ⅛╠ ⁸10 ┘ 20 ─

─ ╩ ∫√⁹ ─ │⁸

⅜ ⇔√ ⸗♦ꜟ 1)╩ ⇔√⁹ 

╕√⁸ ─ ╩ ∆╢√╘⁸ 29 ⌐ ≠ↄ ─

≤ 30 ⌐ ⇔√ ₈ 30 ₉≤™℮⁹ ⌐⅔↑╢ ≤─

╩ ∫√⁹ 
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1m ↕─  

─ ≢ 14 ─ ╩ ∫√⁹ ─ ╩ ╘√ 1m

↕⌐⅔↑╢ │ ─≤⅔╡⁹ 

 1m ↕─  

   
 

 

 

29  

 

30  

 (H25.1.7 )  (H26.7.2 )  ( H28.9.15)  ( H29.9.13)  ( H30.9.12)  

µSv/h  

 

( )  

0.40 

(0.19 0.75)  

0.18 

(0.11 0.35)  

0.12 

(0.07 0.20)  

0.12 

(0.09 0.18)  

0.11 

(0.08 0.16)  

 96 96 96 14 14 

 

─ ─  

29 ─ ⌐ ≠ↄ ─ │⁸ ─≤⅔╡≤⌂╡⁸10 ⌐

33%─ ⁸20 ⌐ 42%─ ⅜ ╕╣√⁹╕√⁸ ─ ╩ ╘√

1m ↕ ─ ╩ ⌐ ∆⁹ 

 29 ─ ⌐ ≠ↄ 1m ↕ ─  

 29  

 

H29.9.13  

 

 

10  

 

20  

 

│  

( )  

µSv/h 

0.12 

0.09 0.18  

0.11 

0.09 0.17  

0.08 

0.07 0.12  

0.07 

0.06 0.10  
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 1m ↕ ─  

 

─  

1m ↕ ─ ⌐≈™≡⁸ 29 ─ ⌐ ≠ↄ ─

≤ 30 ─ ╩ ⇔√ ⁸ ─0.11µSv/h ⌐ ⇔⁸ 30

─ ⅜ 0.11µSv/h ≢№╡⁸ ↄ ⇔≡™√⁹⌂⅔⁸ 29 ≤

30 ─ 1m ↕ ─ ≤ 29 ─ ⌐ ≠ↄ

╩ ⌐ ∆⁹ 

 

 ⌐⅔↑╢ 1m ↕ ─ ≤ 

29 ─ ⌐ ≠ↄ  
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 29 ₰ ˢ ỡ ˣ 

̔ ₰ӟᵰχ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 

 

 29 ₰ ˢ ỡ ˣ 

̔ 30 ₰ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 
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1m ↕─  

─ ≢ 12 ─ ╩ ∫√⁹ ─ ╩ ╘√ 1m

↕⌐⅔↑╢ │ ─≤⅔╡⁹ 

 1m ↕─  

   
 

 

 

29  

 

30  

 (H24.9.4 )  (H24. 10.2 9)  ( H28. 11.1 7)  ( H29. 8. 21)  ( H30. 8. 21)  

µSv/h 

 

( )  

0.30 

(0.17 0.70)  

0. 20 

(0.14 0.29)  

0.10 

(0.08 0.15)  

0.11 

(0.08 0.13)  

0.10 

(0.08 0.12)  

 32 32 32 12 12 

 

─ ─  

29 ─ ⌐ ≠ↄ ─ │⁸ ─≤⅔╡≤⌂╡⁸10 ⌐

27%─ ⁸20 ⌐ 36%─ ⅜ ╕╣√⁹╕√⁸ ─ ╩ ╘√

1m ↕ ─ ╩ ⌐ ∆⁹ 

 29 ─ ⌐ ≠ↄ 1m ↕ ─  

 29  

 

H29.8.21  

 

 

10  

 

20  

 

│  

( )  

µSv/h 

0.11 

0.08 0.13  

0.10 

0.08 0.12  

0.08 

0.06 0.09  

0.07 

0.06 0.08  
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 1m ↕ ─  

 

─  

1m ↕ ─ ⌐≈™≡⁸ 29 ─ ⌐ ≠ↄ ─

≤ 30 ─ ╩ ⇔√ ⁸ ─0.10µSv/h ⌐ ⇔⁸ 30

─ ⅜0.10µSv/h ≢№╡⁸ ↄ ⇔≡™√⁹⌂⅔⁸ 29 ≤

30 ─ 1m ↕ ─ ≤ 29 ─ ⌐ ≠ↄ

╩ ⌐ ∆⁹ 

 

 ⌐⅔↑╢ 1m ↕ ─ ≤ 

29 ─ ⌐ ≠ↄ  
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 29 ₰ ˢ ỡ ˣ 

̔ ₰ӟᵰχ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 

 

 29 ₰ ˢ ỡ ˣ 

̔ 30 ₰ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 
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1m ↕─  

─ ≢ 14 ─ ╩ ∫√⁹ ─ ╩ ╘√ 1m

↕⌐⅔↑╢ │ ─≤⅔╡⁹ 

 1m ↕─  

   
 

 

 

29  

 

30  

 (H24.1 1. 2)  (H25. 3.2 5) ( H28.9. 27)  ( H29.9. 5)  ( H30.9.12)  

µSv/h  

 

( )  

0. 70 

(0.09 2.85)  

0. 43 

(0.08 0.99)  

0. 22 

(0.08 0.47)  

0.17 

(0.12 0.31)  

0. 16 

(0.12 0.27)  

 149 149 149 14 14 

 

─ ─  

29 ─ ⌐ ≠ↄ ─ │⁸ ─≤⅔╡≤⌂╡⁸10 ⌐

35%─ ⁸20 ⌐ 47%─ ⅜ ╕╣√⁹╕√⁸ ─ ╩ ╘√

1m ↕ ─ ╩ ⌐ ∆⁹ 

 29 ─ ⌐ ≠ↄ 1m ↕ ─  

 29  

 

2017.9.5  

 

 

10  

 

20  

 

│  

( )  

µSv/h 

0.17 

0.12 0.31  

0.16 

0.11 0.28  

0.11 

0.08 0.19  

0.09 

0.07 0.15  
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 1m ↕ ─  

 

─  

1m ↕ ─ ⌐≈™≡⁸ 29 ─ ⌐ ≠ↄ ─

≤ 30 ─ ╩ ⇔√ ⁸ ─0.16µSv/h ⌐ ⇔⁸ 30

─ ⅜0.16µSv/h ≢№╡⁸ ↄ ⇔≡™√⁹⌂⅔⁸ 29 ≤

30 ─ 1m ↕ ─ ≤ 29 ─ ⌐ ≠ↄ

╩ ⌐ ∆⁹ 

 

 ⌐⅔↑╢ 1m ↕ ─ ≤ 

29 ─ ⌐ ≠ↄ  
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 29 ₰ ˢ ỡ ˣ 

̔ ₰ӟᵰχ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 

 

 29 ₰ ˢ ỡ ˣ 

̔ 30 ₰ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 
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1m ↕─  

─ ≢ 11 ─ ╩ ∫√⁹ ─ ╩ ╘√ 1m

↕⌐⅔↑╢ │ ─≤⅔╡⁹ 

 1m ↕─  

   
 

 

 

29  

 

30  

 ( H24.3.24)  ( H24.4.25)  (H28.12.20)  (H29.9.14)  (H30.9.12)  

µSv/h  

 

( )  

1.47 

(0.25 2.85)  

1.29 

(0.36 2.27)  

0. 36 

(0.09 0.75)  

0.22 

(0.12 0.35)  

0. 20 

(0.12 0.32)  

 188 184 190 11 10 

β ─ ⌐ ™⁸ ╩ ⇔≡™╢ 

 

─ ─  

29 ─ ⌐ ≠ↄ ─ │⁸ ─≤⅔╡≤⌂╡⁸10 ⌐

36%─ ⁸20 ⌐ 50%─ ⅜ ╕╣√⁹╕√⁸ ─ ╩ ╘√

1m ↕ ─ ╩ ⌐ ∆⁹ 

 29 ─ ⌐ ≠ↄ 1m ↕ ─  

 29  

 

H29.9.14  

 

 

10  

 

20  

 

│  

( )  

µSv/h 

0.22 

0.12 0.35  

0.20 

0.11 0.32  

0.14 

0.08 0.21  

0.11 

0.07 0.11  
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 1m ↕ ─  

 

─  

1m ↕ ─ ⌐≈™≡⁸ 29 ─ ⌐ ≠ↄ ─

≤ 30 ─ ╩ ⇔√ ⁸ ─0.20µSv/h ⌐ ⇔⁸ 30

─ ⅜ 0.20µSv/h ≢№╡⁸ ↄ ⇔≡™√⁹⌂⅔⁸ 29 ≤

30 ─ 1m ↕ ─ ≤ 29 ─ ⌐ ≠ↄ

╩ ⌐ ∆⁹ 

 

 ⌐⅔↑╢ 1m ↕ ─ ≤ 

29 ─ ⌐ ≠ↄ  
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 29 ₰ ˢ ỡ ˣ 

̔ ₰ӟᵰχ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 

 

 29 ₰ ˢ ỡ ˣ 

̔ 30 ₰ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 
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∟┘∫↓ ─  

1m ↕─  

─ ≢ 13 ─ ╩ ∫√⁹ ─ ╩ ╘√ 1m

↕⌐⅔↑╢ │ 10─≤⅔╡⁹ 

10 1m ↕─  

   
 

29  

 

30  

 (H25. 7. 11) (H25. 10. 4)  ( H29.9. 26)  ( H30. 10. 4)  

µSv/h  

 

( )  

0.68 

(0.06 1.13)  

0. 47 

(0.25 0.76)  

0. 20 

(0.16 0.31)  

0.18 

(0.14 0.28)  

 146 146 13 13 

 

─ ─  

29 ─ ⌐ ≠ↄ ─ │⁸ 11 ─≤⅔╡≤⌂╡⁸10

⌐ 35%─ ⁸20 ⌐ 50%─ ⅜ ╕╣√⁹╕√⁸ ─ ╩ ╘√

1m ↕ ─ ╩ ⌐ ∆⁹ 

11 29 ─ ⌐ ≠ↄ 1m ↕ ─  

 29  

 

H29.9.26  

 

 

10  

 

20  

 

│  

( )  

µSv/h 

0.20 

0.16 0.31  

0.19 

0.15 0.28  

0.13 

0.11 0.19  

0.10 

0.09 0.15  
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 1m ↕ ─  

 

─  

1m ↕ ─ ⌐≈™≡⁸ 29 ─ ⌐ ≠ↄ ─

≤ 30 ─ ╩ ⇔√ ⁸ ─0.19µSv/h ⌐ ⇔⁸ 30

─ ⅜0.18µSv/h ≢№╡⁸ ↄ ⇔≡™√⁹⌂⅔⁸ 29 ≤

30 ─ 1m ↕ ─ ≤ 29 ─ ⌐ ≠ↄ

╩ 10⌐ ∆⁹ 

 

10 ⌐⅔↑╢ 1m ↕ ─ ≤ 

29 ─ ⌐ ≠ↄ  
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 29 ₰ ˢ ỡ ˣ 

̔ ₰ӟᵰχ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 

 

 29 ₰ ˢ ỡ ˣ 

̔ 30 ₰ ˢ ỡ ˣ 

  ̞ΜγϦϜϵж˔Н˔ψΩ ρΩ  

---- - 29 ₰ τṁξΨ  

ˢΩ ʾ ỡ ʾΩ ˣ 
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╕≤╘ 

─ ⌐⅔↑╢ 1m ↕ ─ ┘ 29 ─

⌐ ≠ↄ │ 12─≤⅔╡≢№╡⁸ ⌐⅔™≡╙ ⅜ ⇔≡⅔

╡⁸ ⌐╟╢ ⅜ ↕╣≡™╢↓≤⅜╦⅛∫√⁹╕√ ⌐⁸ ─

│⁸10 ⌐│ 27 36%⁸20 ⌐│ 36 50% ∆╢≤ ↕╣√⁹↕╠

⌐⁸ ⸗♦ꜟ 1)⌐╟╢ ≤ 30 ⌐╟╢ ⅜╟ↄ ⇔≡

™╢↓≤⅛╠⁸ ─ ─ │ ⅜ ™╙─≢№╢≤ ⅎ╠╣╢⁹ 

12 1m ↕ ─ ⁸ ┘ 29 ⅛╠─  

 
µSv/h 

29 ─ ⌐ ≠ↄ 

µSv/h 

29  

 

30  

 
 10  20  

 0.12 
0.11 

8%  

0.11 

8%  

0.08 

33%  

0.07 

42%  

 0.11 
0.10 

9%  

0.10 

9%  

0.08 

27%  

0.07 

36%  

 0.17 
0.16 

6%  

0.16 

6%  

0.11 

35%  

0.09 

47%  

 0.22 
0.20 

9%  

0.20 

9%  

0.14 

36%  

0.11 

50%  

∟┘∫↓  

─  
0.20 

0.18 

10%  

0.19 

5%  

0.13 

35%  

0.10 

50%  

 

─  

 ↓╣╠─ ⌐≈™≡ ┼ ⇔⁸ ┼ ╩⅔ ╠∑∆╢↓≤╩

≤⇔≡ ⅜ ⇔√ 11 ┼ ↕╣√⁹ 
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11  

─ ≤ 2   

 

 

⌂⅜╠⁸ ⌐↔ ™√∞™√ ─ ⁸ ─ ┘

☿fi♃כ─ ⌐ ⇔ →╕

∆⁹ 

 

 

1)  24

₈ ⌐ ℮ ─ ─ ₉

.  

2)  ─ ≤ ⸗♬♃ꜞfi◓♬ꜙכ☻No.11 ,  

https://www.town.kawamata.lg.jp/uploaded/attachment/11334.pdf
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ⱴ₈כ♥ ╛ ─ ─ ⌐ ∆╢ ₉ 

 

─  

 

ה  

 

⁸ ⌐ ∫√ ⌐╟╡ ∆╢

╛⁸ ╛ ⌂≥─ │₈

₉⌐⅔™≡ ●▬♪ꜝ▬fi
1) ┘ 2) ⌐ ≠⅝ ↕

╣≡™╢⁹ ⁸↓╣╠ ⌐≈™≡│

┼ ↕╣⁸ ⁸30 ⌐

↕╣╢↓≤≤⌂∫≡⅔╡⁸ ╕≢─

─ ⌂ ⅜ ╘╠╣≡™╢⁹ ⁸

│ ⇔≡™╢╙──⁸ │ ─

⅜ ℮╟℮⌐ ╕⌂⅛∫√↓≤ ⅛╠⁸

─ ⅜ ≢ 1, 400 m3≤ ↕╣

≡™╢─⌐ ⇔≡⁸2019 ≢

┼─ ⅜ ⇔√─│ 260 m3⌐≤≥╕∫≡

™╢ 3)⁹ ⁸ ≤↕╣≡™√ ≢─

│ ⇔≡⅔╡ 3, 4)⁸∕╣⌐ ℮

─ ≈≤⇔≡⁸ ⅜ ↕╣√ ⱨ

꜠◐◦Ⱪꜟ◖fi♥♫⁸ ─℮ ╩│∂

╘≤∆╢ ─ ⌐ ∆╢ ⅜№╢
3, 5, 6)⁹↓╣╠ │⁸ ↄ─ ─ ╩ ⇔≡™⌂™⁹ ─ ≢│⁸

─ ─ ╛ ─♩כ◦ ≤™∫√ ⅜ ↕╣≡™╢ ⁹

─ ╡ ─ │ ╘≡ ≢№╡⁸ ≡─ ╩ ה╢∆ ≤

∆╢⁸≤™∫√ ╩ ∆╢↓≤│ ≢№╢⁹ 

─ ⅛╠⁸ ≢│ ─ ⌂ ⌐ ∆╢ ╩ ∆╢

⁸ ⁸ ⌐ ─ ─ ╩ ⇔√⁹ 

 

⌐≈™≡ 

⌐╟∫≡ ∆╢ ╩ ∆╢ ─ ╩ ⌐ ∆⁹ ⅜

╩ ∆╢ ≢│⁸ │ ⌐ ─℮ 7)⅜

↕╣╢⁹ ≢ ⅜ ╩ ∆╢ ≢│⁸ⱨ꜠◐◦

 

 

 

─  

 

ќ ╛ ─ ⌐ 

1 ─ ⌐╟╢  

─  

─ⱬꜟ♩⅜

╣≡

⌐ ⅜

∂╢⁸  
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Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J 8)╩│∂╘ ₁⌂ ⅜ ↕╣≡⅔╡⁸∕─

│ ╛ ⌐╟∫≡ ⌂╢⁹↓╣╠ ─ │₈ ─℮

₉ ה ⱴ♬ꜙ▪ꜟ 7) ₈ ─℮ⱴ♬ꜙ▪ꜟ₉≤™℮⁹ ╛ JIS Z 1651

₈ ⱨ꜠◐◦Ⱪꜟ◖fi♥♫₉8) ₈JIS Z 1651₉≤™℮⁹ ⌐╟∫≡

↕╣≡™╢⅜⁸↓╣╠─ │ ה ⅜∕╣∙╣ ⌂∫≡™╢√╘⁸∕─

╩ ⌐ ∆╢↓≤│ ⌂™⁹ ─ ≢│ⱨ꜠◐◦Ⱪꜟ◖fi♥♫╙

─℮╙ ≤⇔≡ ⌐ ╦╣≡™╢─⅜ ≢№╡⁸↓

╣╠ ─ ╩ ⅛≈ ⌐ ∆╢↓≤⅜ ╘╠╣≡™╢⅜⁸ ─

─ ⌐ ∆╢ ─ 9, 10)│↔ↄ ≢№╢⁹ 

 

∕↓≢ ≢│⁸ ≢ ↕╣╢ ⌂ ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝ

fi♬fi◓ J ה ⁸ ─℮ ⌐≈™≡⁸∕╣∙╣─ ≢№╢

─℮ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ≤ JIS Z 1651 ⌐ ≠ↄ ─ ╩ ⇔⁸

─ ╩ ה ⇔√⁹ 

 

┘  

 

─ ≤⌂╢ │⁸ ─ ─ ⅛ ₈

 ─ ⁸ 2)⁸p.14  
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A₉≤™℮⁹ ┘ ─ ⅛ ₈ B₉≤™℮⁹ ⌐⅔™≡⁸

∕╣∙╣ ≢ ↕╣≡™╢ ⅛╠ ⇔√⁹ A ┘ B─ ▬ⱷכ

☺╩ ⌐ ∆⁹ A│ ─ ⌐ ─℮╩ ⇔≡™╢

≢⁸ B≢│ ⌐ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J ⅜ ↕╣≡™╢⁹

╕√⁸ A≢│ ≤⁸ ⅛╠─ ╩ ┼™∆╢

≢ ↕╣√ ┼™ ─℮─ ⅜ ─♩כ◦ ≢ ↕╣≡™╢

≢⁸ B≢│ ─╖⅜ ↕╣⁸ ┼™ ─℮│

↕╣√ ≢ ↕╣≡™╢⁹ 

 

 

 ─ ╩ ⇔√ ─ ▬ⱷכ☺ 

 

₈ ─℮ⱴ♬ꜙ▪ꜟ₉⌐ ≠ↄ  

  

─ ≢ ⇔√ ┘ ┼™ ─℮ ─

╩ ⇔⁸ ─℮ⱴ♬ꜙ▪ꜟ⌐ ↕╣╢ ─ ─ ≈⁸ ה→

╤⇔ ≤ ╩ ⇔√⁹ ─▬ⱷכ☺╩ ⌐ ∆⁹ 

╕∏⁸ ─ ─ ╩ 1.5t 14.7kN ⌐ ∆╢⁹∕⇔≡⁸ ⌐

10kN─ ╩ ∑√ ≢ ה→ ╤⇔╩ ╡ ⇔⁸ ⌐ 20kN─ ╩ ∑√

≢ ╩ →≡ ∆╢⁹∕─ │ ∂ ⌐ ⇔≡⁸ ╩ ⇔≡ ↕ 80cm

⅛╠ ↕∑╢↓≤╩ ╡ ⇔≡ ╩ ═√⁹↓↓╕≢│ ─℮ⱴ♬ꜙ

▪ꜟ⌐ ↕╣√ ≤ ∂ ≢№╢⅜⁸↓─ ≢ ⌐ ⅝⌂ ⅜
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⌂™ │⁸ ⌐ ╩ 10 ╕≢ ™⁸∕─ │↕╠⌐ ↕╩ 90cm⅛╠

160cm╕≢ 10cm ╖≢ ↄ⇔≡ ∏≈ ╩ ⇔√⁹⌂⅔⁸ ⌐

⅜ ⇔√ ≢∕─ ─ │ ⇔⁸ ─ ⌐ ∆╢↓≤≤⇔√⁹ 

↓╣╠─ ≢│⁸ ─ ─ 15 20kN ─ ≢ ╩

→╢ ≢│ ↓╡ⅎ⌂™ ⅝⌂ ⅜ ∆╢√╘⁸ ─ ╟╡╙ ⌂ ╩

⅛↑≡ ╩ ∆╢ ≢№╢≤ ⅎ╢⁹ 

 

 

 ─℮ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ─▬ⱷכ☺ 

 

  

─℮ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ╩ ⇔√ ╩ ⌐╕≤╘╢⁹

─ │ 1.7 5.2 ≢⁸ ╩ ∆╢√╘─ ╡ ⇔ │ │ ≤

⇔√⁹╕√⁸ ─ ⌐≈™≡│⁸ ─ ⌐ ↕╣√ ≤

⌐ ↕╣√ ≢ ⌐ ⅜№╢⅛ ╩ ∫√⁹ 
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 ─ ─℮ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ  

  
ⱷכ◌כ  

 
 

A ─℮ A   

B 

─℮ B   

─℮ C   

─℮ D   

─℮ E   

B 

ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J  S   

ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J  T   

ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J  U   

ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J  V   

ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J  W   

β X   

β B╩ ∆╢ ≢ ↕╣≡™√ ⁹ ⅛╠ⱨ꜠◐◦Ⱪꜟ◖fi

♥♫ ꜝfi♬fi◓ J ≤ ≤ ↕╣╢⁹ 

 

₈JIS Z 1651₉⌐ ≠ↄ  

 

─ ≢ ⇔√ ⅔╟┘ ┼™ ─℮

─ ╩ ⇔⁸JIS Z 1651 ⌐ ↕╣╢ ─ ⇔ → ⁸

ה ⌡ ╩ ⇔√⁹ ─▬ⱷכ☺╩ ⌐ ∆⁹⌂⅔⁸ ─℮ⱴ♬

ꜙ▪ꜟ⌐ ≠ↄ ≢│└≤≈─ ⌐ ⇔≡ ≈─ ה→ ⇔

⁸ ╩ ⌐ ⇔≡™╢⅜⁸JIS Z 1651 ⌐ ≠ↄ ≢

⇔√ ─ ≈─ ╡ ⇔ → ⁸ ה ⌡ │∕╣∙╣

⌂╢ ≢ ╩ ∫√⁹ 

╡ ⇔ ≈╡ → ⌐⅔™≡│⁸ ╩ ─ ↕─ 80

85% ╘√ ≢⁸╕∏ 3.0t 29.4kN ≢ 70 →⁸ ⌐ ∆╢╕≢ ╩

╛⇔≡™⅝⁸ ─ ╩ ⇔√⁹ ─ ─ ה → ⌐⅛⅛╢

│ 15 20kN ≢№╢≤ ↕╣╢√╘⁸ ╟╡╙ ⌂ ╩⅛↑≡

╩ ⇔√ ≤ ⅎ╢⁹ 

ה ⌡ ⌐⅔™≡│⁸ ╩ ─ ↕─ 80 85% ╘
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√ ≢ 18.9t 185.2kN ╩⅛↑≡⁸∕─╕╕ ⌐ ╢╕≢─ ╩ ⇔√⁹

√∞⇔⁸ │ ╩ ≤⇔√ ⌐⅛⅛╢ │ ≢╙

76.5kN ≤↕╣╢ ─℮ⱴ♬ꜙ▪ꜟ⌐⅔↑╢ ─ ─ √

╘⁸↓∟╠╙ ─ ╟╡╙ ⌂ ╩⅛↑√ ≢№╢⁹ 

 

 

JIS Z 1651 ⌐ ≠ↄ ╩ ⇔√ ╩ 2A ┘ 2B⌐╕≤╘╢⁹

⌂⅔⁸JIS Z 1651⌐ ≠ↄ │ ⌐ ™ ╩ ∆╢↓≤⅛╠⁸ ╡

⇔ │ ∑∏⌐ ∏≈─ ≤⇔√⁹ 

2A ─ ╡ ⇔ ≈╡ →  

  ⱷכ◌כ    

A ─℮ A    2.7  3.5  4.8  

B 

ⱨ꜠◐◦Ⱪꜟ◖fi

♥♫ ꜝfi♬fi◓

J  

S    Ί 3.9  Ί 

V   Ί Ί Ί 4.8  

 

  

⇔ → ה  ⌡  

 JIS Z 1651 ⌐ ≠ↄ ─▬ⱷכ☺ 
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2B ─ ה ⌡  

  ⱷכ◌כ    

A ─℮ A    2.7  3.5  4.8  

B 
ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ 

ꜝfi♬fi◓ J  

S    3.0  3.9  Ί 

V   Ί Ί Ί 4.8  

 

 ┘  

₈ ─℮ⱴ♬ꜙ▪ꜟ₉⌐ ≠ↄ  

─℮ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ─ ╩ 6A⁸ 6B ┘ 6C⌐ ∆⁹

≢ 1.7 5.2 ↕╣√ │⁸ ─ ⅜

⌐╟∫≡ ₁⌐ ∆╢ ⅜ ╠╣╢╙──⁸╒╓ ≡─ ⅜ ─℮ⱴ♬ꜙ▪ꜟ⌐

↕╣√ 7)╩ √⇔≡⅔╡⁸ ⌐ ⌂™ ≢ ⅜ √╣≡™╢↓≤⅜

↕╣√ 6A ┘ 6C ⁹╕√⁸ ↕╣√ ┼™ ─℮ ─℮

≢♩כ◦│ ↕╣√ ⌐ ═≡ ⅜ ⅝ↄ ⇔≡⅔╡ 6B

─ ⌂ │ ╛ ⌐╟╢ ≢№╢↓≤⅜ ↕╣√⁹ 

╕√⁸ ─ ה ⌐╟∫≡ ⌐ ⅜№╢⅛ ⇔√

╩ 7A ┘ 7B⌐ ∆⁹ ⌐ ═≡ ─ ⅜ ⌐╟╡ ⌐ ∆╢

⅜ ⅝™ 7)  √╘⁸ │ ─ ⅜ ─ ≤ ═≡╟╡ ⅜ ⇔™≤

↕╣√⁹⇔⅛⇔⁸ ─ ≢│⁸ ─ ≤ ─ ≢ ⌂ │ ↑╠

╣⌂⅛∫√⁹ 
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6A ─℮ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ─℮⁸  

6B ─℮ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ─℮⁸  
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6C ─℮ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ⱨ꜠◐◦Ⱪꜟ◖fi♥♫⁸  

7A ⌐╟╢ ─ ─℮  

A ⁸B/C/D  



 

89 

 

 

 

₈JIS Z 1651₉⌐ ≠ↄ  

 ─▬ⱷכ☺─ ╩ 8A ┘ 8B⌐⁸ ─ ╩ 3A ┘ 3B⌐

∆⁹ 

╡ ⇔ → ⌐≈™≡│3.0t →×70 ≢ ∆╢ │ ⅛∫√↓

≤⅛╠⁸ ─ ─ 15 20kN ─ ≢ ╩ →╢ ⌐ ⌂

╩ ⇔≡™╢↓≤⅜ ≢⅝√ 3A ⁹╕√⁸ ⌐ ╢╕≢─ ─

╩ 9A⌐╕≤╘√⁹ ─ ≢ → ─ ⌂ │ ╠╣⌂

⅛∫√⁹ 

ה  ⌡ ⌐≈™≡│⁸ 18.9t ⌐ ∆╢╕≢⌐ ∆╢

│ ⅛∫√⁹√∞⇔⁸ ╩ ⅎ≡ ↕╣≡™√ ⌐≈™≡│ ╩

∆╢ ⌐ ⌐ ∫√ 3B ⁹╕√⁸ ⌐ ⇔≡⅛╠ ⌐

╢╕≢─ ╩ 9B⌐╕≤╘√⁹ ⌐ A ─ 4.8 ⇔√ ─℮⌐

≈™≡│ ⌐ ⇔√ ⌐ ⇔≡⅔╡⁸ ≤ ⇔≡ ⌂

⅜ ↕╣√⁹↓╣│ ↕╣√ ≢№∫≡╙ ⌐╟∫≡ ₁⌐

─ ⅜ ⇔≡™╢√╘≤ ⅎ╠╣╢⁹ 

7B ⌐╟╢ ─ ⱨ꜠◐◦Ⱪꜟ◖fi♥♫⁸∆═≡  
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3A  JIS Z 1651 ⌐ ≠ↄ ╡ ⇔ →  

 
ⱷכ◌

כ  
 

╡ ⇔  

3.0t →×70  
─  ─  

─

℮ 
A  

 ⌂⇔ 39.4kN(4.0t)  ⅛╠  

2.7  ⌂⇔ 60.5kN(6.2t)  ⅛╠  

3.5  ⌂⇔ 65.3kN(6.7t)  ⅛╠  

4.8  ⌂⇔ 54.1kN(5.5t)  ⅛╠  

ⱨ꜠◐◦Ⱪꜟ◖

fi♥♫ ꜝfi♬

fi◓ J  

S  
 ⌂⇔ 75.7kN(7.7t)  

⅛╠

 

3.9  ⌂⇔ 63.3kN(6.5t)  ⱬꜟ♩  

V  4.8  ⌂⇔ 60.6kN(6.2t)  ⱬꜟ♩  

 

  

8A JIS Z 1651 ⌐ ≠ↄ ╡ ⇔ → ─  

8B JIS Z 1651 ⌐ ≠ↄ ה ⌡ ─  
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3B  JIS Z 1651 ⌐ ≠ↄ ה ⌡  

 
ⱷכ◌

כ   
 

─

 
─  

─

℮ 
A  

 
185.2kN 

(18.9t)  
360  ⌂⇔ 

2.7  ⁿ 360  ⌂⇔ 

3.5  ⁿ  34  ⱬꜟ♩ ╟╡  

4.8  ⁿ  10  ⱬꜟ♩ ╟╡  

ⱨ꜠◐◦Ⱪꜟ◖

fi♥♫ ꜝfi♬

fi◓ J  

S  

 ⁿ 360  ⌂⇔ 

3.0  ⁿ 360  ⌂⇔ 

3.9  ⁿ 243  
╟╡

 

V  4.8  ⁿ  26  
╟╡

 

   

9A ╡ ⇔ → ─    9B ה ⌡ ─  

 

╡ ⇔ → ┘ ה ⌡ ⌐╟╢ ─ ╩ 10 ┘ 11⌐

∆⁹ 

⇔ → ≢│⁸ ⅜ ⇔√ⱨ꜠◐◦Ⱪꜟ◖fi♥♫│ ⱬꜟ♩⅜ ⌂

≤⌂∫≡™√⁹⇔⅛⇔⁸ │ ↕╣≡™╢√╘⁸ ⱬꜟ♩─

⅜ ⇔√≤│ ≢⅝⌂™⁹ ≢─ ⌐ⱬꜟ♩⌐⌡∂╣⅜ ⇔⁸
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⌐ⱬꜟ♩⌐ ⅜⅛⅛∫≡™√ ╙ ⅎ╠╣╢⁹ ≢⁸ ─℮│

⌐╟╠∏⁸ⱬꜟ♩ ⅛╠ ⇔√⁹ 

ה ⌡ ≢│⁸ ─ ⇔√ⱨ꜠◐◦Ⱪꜟ◖fi♥♫│

⅜ ™≤↕╣╢ ≢│⌂™ ⅛╠ ⇔√⁹↓╣│⁸ ⌐ ╕╣╢ ─

╛ ─ ⅜ ≢⁸ ⌂ ⅜ ⅝√≤ ↕╣╢⁹ ≢⁸

─℮│ ⌐╟╠∏ ⅜ ™≤↕╣╢ ⱬꜟ♩ ⅛╠ ⇔√⁹

─ │ ↔≤⌐ ↄ⌂∫≡⅔╡⁸ ╩ ╗

─ ⅜ ₁⌐ ⇔≡™╢≤ ↕╣╢⁹ 

 

ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J ⁸ ⅛╠ S ⁸3.9 S ⁸4.8 V  

│ⱬꜟ♩ ─ ⅛╠ ⁸ │ ⱬꜟ♩⅜  

─℮ A ⅛╠ ⁸2.7 ⁸3.5 ⁸4.8  

≡⁸ ⱬꜟ♩ ⅛╠  

10 ⇔ → ⌐╟╢ ─  
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╕≤╘ 

─ ≢ ╦╣√ ┘ ┼™

─℮ ⌐≈™≡⁸ ╩ ⇔√⁹ ↕╣√

─℮ │ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J ה ⌐≈™≡⁸ ⌐

⌂ ╩ ⇔≡™╢↓≤⅜ ↕╣√⁹ ≢│ ─℮ⱴ♬ꜙ▪ꜟ≤ JIS Z 1651

─ ≈─ ⌐ ≠™≡ ╩ ⇔√⅜⁸ ─℮≤ⱨ꜠◐◦Ⱪꜟ

◖fi♥♫ ꜝfi♬fi◓ J ה ≤─ ⌐ ⌂ ─ │ ╠╣⌂⅛∫√⁹

≢⁸ ↕╣√ ⌐≈™≡│ ⅜ ™ ⅜ ↑╠╣⁸ ─

╩╟╡ ∆╢ ⅜№╢≤ ⅎ╠╣╢⁹ ☿fi♃⁸│≢כ ╙ ⌐

─ ╩ ∆╢ ≢№╢⁹ 

 

 

⌐ ⇔√ ─ ⌐№√∫≡│⁸ ╩ ∆╢ ─ ₁⌐

⅔ ⌐⌂╡╕⇔√⁹╕√⁸ ─ ─ ⌐≈™≡│ Ɫ▬♥◒

ⱪꜝ◙╟╡ ╩ ↑⌂⅜╠ ⇔╕⇔√⁹ ⌂⅜╠⁸↓↓⌐ ⇔≡ ⇔╕∆⁹ 

 

 

1)  ●▬♪ꜝ▬fi 25 5  2 30 3 ⁸

2018⁸ 

http://josen.env.go.jp/material/pdf/josen - gl - full_ver2_supplement_1803.pdf

.  

 

ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J

3.9ה S

╟╡  

ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ꜝfi♬fi◓ J

4.8ה V

╟╡  

4.8ה℮─ A

ⱬꜟ♩ ⅛╠  

ה 11 ⌡ ⌐╟╢ ─  
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2)  5 ⁸2017⁸ 

https://www.pref.fukushima.lg.jp/site/portal/kariokiba - gijutsushishin.html  

.  

3) ◘▬♩⁸ ─ ⌐≈™≡ 

http://josen.env.go.jp/chukanchozou/transportation/

.  

4) ⌐⅔↑╢ ─ ⌐≈™≡

14 ⁸2015⁸http://josen.env.go.jp/material/session/pdf/

014/mat03.pdf .  

5) ⌐⅔↑╢ ─ ─ ≤ 2012 ⅛╠ 2016 ╕≢─

▪fi◔כ♩ ─ ⌐ כ≡™≠ Vol.5, No.4, 

pp.267- 304(2017).  

6) 17 ⁸p.30⁸2016⁸ 

http://www.env.go.jp/jishin/rmp/conf/17 - gijiroku.pdf

.  

7) ☿fi♃₈כ ─℮ ₉ ה ⱴ♬ꜙ▪ꜟ⁸2012. 

8) JIS Z 1651:2008₈ ⱨ꜠◐◦Ⱪꜟ◖fi♥♫₉╒⅛ 

9) ⁸╒⅛ ≢ ─ⱨ꜠◐◦Ⱪꜟ◖fi♥♫─

⁸2016⁸ 71 ⁸ pp.893- 894. 

10) ─ ⌐≈™≡ 15 ⁸2015⁸ 

http://www.env.go.jp/jishin/rmp/conf/15/mat02 - 1.pdf

.  

  



 

95 

 

─  

 

ה  

─ ≢ ⇔√

│⁸ ╛

₈ ₉≤™℮⁹ ≢

⌐ ⇔≡ ↕╣≡™╢

⁹ ⌐│ⱨ꜠◐◦Ⱪ

ꜟ◖fi♥♫≤ ─℮─

⅜ ⌐ ╦╣≡™╢ 1,2)⁹ ⌐ │

ⱳꜞ◄♅꜠fi │ⱳꜞ◄☻♥ꜟ ⁸

│ⱳꜞⱪ꜡Ⱨ꜠fi ≢ ↕╣≡⅔

╡⁸ ╛ ⌐╟∫≡

⅜ ╘╠╣≡™╢⁹╕√⁸ ≢

↕╣╢ ─ │

JIS Z 1651 3) │ ─℮─ⱴ♬

ꜙ▪ꜟ 4)⌐╟∫≡ ↕╣≡⅔╡⁸ ⌂ ─℮ ╟╡╙ ה ⅜ ╣≡

™╢⁹╕√⁸↓╣╠ │ ⌐ ╛♩כ◦ ♩כ◦

⌐ ╦╣⁸ ╛ ╩ ™∞ ≢ ↕╣≡™╢⁹ 

⁸ ⅛╠ ┼─ ─ │ ⇔≡™╢╙──⁸

│ ─ ⅜ ℮╟℮⌐ ╕⌂⅛∫√↓≤ ⅛╠⁸ ─

⅜ ≢ 1, 400 m3≤ ↕╣≡™╢─⌐ ⇔≡⁸2019 ≢

┼─ ⅜ ⇔√─│ 260 m3⌐≤≥╕∫≡™╢ 5)⁹∕─ ⁸

≢─ ─ ⅜ ─ ╩ ⇔√ ⅜ ∞⌐ ↄ ∫≡

⅔╡⁸ ─ ─ ⅜ ↕╣≡™╢ 6,7)⁹ 

∕↓≢ ☿fi♃⁸│≢כ ╛ ─ ⌂ ⌐ ∆╢

─ ─√╘⁸ ≤⇔≡ ↕╣≡™╢ⱨ꜠◐◦Ⱪꜟ◖fi♥♫╛

─℮ ≤™∫√ ─ ╩ ⇔≡™╢⁹ ─

→ ─ ╛ ╖ ⌡ ─ ⌐≈™≡─ │⁸ ⌐ ⇔√ ╡≢

№╢⁹↓╣│⁸ ⌐ ⇔≡™╢ 8)⁹ ≢│⁸ ─ ╕√│ ⱬꜟ♩─

╛ ♩כ◦ ╩ ™√ ┘ ╩ ⇔√⁹ 

 

┘  

─  

 

─℮ 
PP  

 ≤  

 

ⱨ꜠◐◦Ⱪꜟ
◖fi♥♫ 

PET ⁸EVA
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 ─ ⌐╟∫≡ ↕╣√

≢ ↕╣≡™╢ⱨ꜠◐◦Ⱪꜟ◖fi♥♫

┘ ─℮⌐≈™≡⁸

⌐≡ ⇔√ ╩ ⇔⁸∕─

┘ ⱬꜟ♩⅛╠ ╩ ⇔

√⁹ ₁─ ≢ ↕╣╢ │

⌂╢ √╘⁸ ≢│ ↕╣

√ ─℮ ┘ⱨ꜠◐◦Ⱪꜟ◖fi♥

♫≤⁸ ↕╣√ ≢ ↕╣√

─℮╩ ⇔√⁹ ─ ⌐

≈™≡│⁸ ─℮ ⱷכ◌כ ↓

↓≢│A, B, C, D, E, F, G≤ ∆╢

≤⁸ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ⱷכ◌כ ∂

ↄS,T,U,V,W≤ ∆╢ ─ ╩

⇔√⁹ 

 

┘ ♩כ◦

 

≢ ⇔√ ≤ ה

ⱷכ◌כ─ ≤⁸ ≢

─ ⌐ ♩כ◦╢™≡╣↕

⁸♩כ◦ ♩כ◦ ─ ⌐ ◒כ▪Ⱳfiכ◌⁸≡⇔
9)╩ ⇔√ ╩ ∫√ ⁹ │ JIS Z 1651─

B ⌐ ∆╢ 3⁹↓─ ⁸ 300 │ ⌐ ∆╢≤↕╣╢
4)⁹ ≢│ ─ 900⁸1, 500⁸3, 000 ≢ ⇔√⁹╕√⁸

│ ─℮ ⱷכ◌כ A, B ⁸ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ⱷכ◌כ S, 

V,W⁸ ♩כ◦ ⱷכ◌כ L,  M ♩כ◦ ⱷכ◌כ N ≤⇔√⁹ 

 

a 

b 

c 

 ─▬ⱷכ☺  

 ─  



 

97 

 

⁸A ─ ─℮╩₈ ─℮( A)₉⁸S ─ⱨ꜠◐◦Ⱪꜟ◖fi♥♫╩₈ⱨ

꜠◖fi( S)₉⁸L ─ ₈╩♩כ◦ ) ♩כ◦ L)₉≤ ∆╢⁹ ⁸

↕╣≡™√ ─℮( A)─ⱬꜟ♩ │⁸ ╛ ↕╣√ ─℮( A)

≤│ ⅜ ⌂╢√╘⁸ ⇔≡ ─℮(Aΐ)≤ ∆╢⁹ 

 

 

 

 ≢ ⇔√ ⌐ ⇔≡⁸ ⁸AGS- 10kNG ⌐╟╢

╩ ⇔⁸√≡ ┘╟↓ ─ ↕╩ ╘√ ⁹ ─

┘ │ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ 3) │ ─℮ 4)─ ⌐

⇔√⁹ ╡ ⇔ │ ≤⇔√⁹ 

 

ⱬꜟ♩  

 ≢ ⇔√ ⱬꜟ♩⌐ ⇔≡⁸100kN Instron ⁸5582

⌐╟╢ ╩ ⇔⁸ ↕╩ ╘√ ⁹ ─ ┘

│ ─℮ 4)─ ⌐ ⇔√⁹ ╡ ⇔ │ ≤⇔√⁹ 

 

♩כ◦  

 ≢ ⇔√ ♩כ◦ ┘ ⌐♩כ◦ ⇔≡⁸ ⁸

AGS- 10kNG ⌐╟╢ ╩ ⇔⁸ ╟↓ ┘ ╟↓ ─ ↕╩

╘√⁹ ─ ┘ │ ─ 10)⌐ ↕╣≡

 ─ ╕√│ ⱬꜟ♩  
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™╢⁸ ♩כ◦ ┘ ─♩כ◦ JIS K 6251, JIS L 1908 ⌐

⇔√⁹ ╡ ⇔ │ ≤⇔√⁹╕√⁸ ⁸│≡™≈⌐♩כ◦ ╩ ∆

╢ ♩כ◦ ⅜ ⇔√ ─ ╩ ↕≤⇔√⁹ 

 

  

 ≢ ⇔√ ─℮ ─ ┘ ⱬꜟ♩⌐ ⇔≡⁸

⁸JSM- 6010LA ₈SEM₉≤™℮⁹ ╩ ™≡ ─

┘ ─ ⁸↕╠⌐◄Ⱡꜟ◑כ X ₈EDS₉≤™℮⁹

⌐╟╢ ╩ ⇔√⁹ │ ≤⇔≡ ╩ ∫√⁹ 

 SEM ⌐⅔™≡│ ╩◄ⱳ◐◦ ─ ⌐ ╘ ╖⁸

Buehler⁸ Automet 300 ⌐╟∫≡ ╡ ⇔√ polished surface ╩

⇔√⁹ 

⌂⅔⁸ ─ │⁸ ⌂ ⅜ ↕╣√ ─℮⌐ ⇔

≡⅔╡⁸ⱨ꜠◐◦Ⱪꜟ◖fi♥♫ ┘ ♩כ◦ │ ⌐ ╕╣⌂™⁹ 

 

┘  

 

─ ─ ─ ╩ ⌐╕≤╘╢⁹ ─℮(A)─ │⁸√≡ ≢

11%⁸╟↓ ≢ 19%─ ⅜ ╠╣√⁹╕√⁸ⱨ꜠◖fi(V)⌐≈™≡

│⁸√≡ ≢ 12%⁸╟↓ ≢ 8%─ ⅜ ╠╣√⁹ ⌐╟╢

│ ╠╣√╙──⁸ ≢ ↕╣≡™√ ≡─ ⌐≈™≡⁸

─℮ⱴ♬ꜙ▪ꜟ 240 [N/ cm] ╩ √⇔≡™╢↓≤⅜ ↕╣√⁹

↔≤─ ⌐ ⌂ │ ╠╣⌂⅛∫√⁹ 

≢⁸ ≢ ↕╣√ ⌐≈™≡│⁸ ⱴ♬ꜙ▪ꜟ ╩

╢ ⅜ ↑╠╣⁸ ⌐ ⅜ ⁸3.4│≢☻כ◔™⅝ ⇔√ ─℮

(C)─╟↓ ─ ↕│ 139 [N/ cm] ≢⁸ ⌐ ⇔≡ 61% ⇔≡™√⁹ 

⌐╟╢ ─ ≢│⁸ ─ ⌐╟∫≡ ⌐

⅜ ╠╣√⁹3, 000 ─ ⌐ ∆╢≤⁸ ─℮─ ⁸

3, 000 ⌐╟╢ │ ≢ 40%∞∫√ ─℮( B)⁸╟↓ ─⌐ ⇔

≡⁸ⱨ꜠◐◦Ⱪꜟ◖fi♥♫─ │ 85%∞∫√ ⱨ꜠◖fi( V)⁸╟↓ ⁹ 

3, 000 │ 10 ⌐ ∆╢≤ ╦╣≡™╢⅜⁸ ≢

↕╣√ ─℮( B)│ 2.7 ≢ 38%─ ⅜ ↕╣≡™╢⁹↓╣│⁸

─ ⅛╠ ↕╣╢ ─ ≢№╡⁸ ≢│ ↕╣⌂™

ⱪ⁸כꜞ◒ ⌂≥ ⌐╟╡ ⅜ ↕╣≡™╢≤ ↕╣╢⁹ 
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Ῑ ἷ χΞ, ʺθο♇ 

ˢּלΊ Ḛˣ 
Ῑ ἷ χΞ, ʺϢά♇ 

ˢּלΊ Ḛˣ 
 

ТйϺЄУиЀрГЗ, ʺθο♇ 

ˢּלΊ Ḛˣ 
 

ТйϺЄУиЀрГЗ, ʺϢά♇ 

ˢּלΊ Ḛˣ 
 

ТйϺЄУиЀрГЗ/ Ῑ ἷ χΞ,  

ʺθο♇ˢ♣ᵰ ˣ 
ТйϺЄУиЀрГЗ/ Ῑ ἷ χΞ,  

ʺϢά♇ˢ♣ᵰ ˣ 
 

Ῑ ἷ χΞ, ʺθο♇ 

ˢ Ί ˣ 
Ῑ ἷ χΞ, ʺϢά♇ 

ˢ Ί ˣ 
 

 ─ ⁸  
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ⱬꜟ♩  

ⱬꜟ♩─ ─ ╩ ⌐╕

≤╘╢⁹ ╩

3, 000 10 ⇔√

≢№∫≡╙⁸ ⅜

─℮ 30 [kN] │ⱨ꜠◐◦Ⱪꜟ

◖fi♥♫─ⱴ♬ꜙ▪ꜟ 20 [kN]

≤ ─ ╩ ⇔≡™╢↓≤⅜

↕╣√⁹ 

≢⁸ . ≤ ⌐⁸ ≢

↕╣√ ⱬꜟ♩⌐≈™≡ ╩

⅜☻כ◔╢ ↑╠╣√⁹ ⅎ┌⁸

2.7 ↕╣√ ─℮( B)─ ⱬꜟ

♩─ │ 15. 6 [kN] ≤ ─

≢№∫√⁹↓╣│⁸ ─

⅛╠ ↕╣╢ ─ ≢№

╢⁹ ≢⁸ ↕╣√ ─℮(Aΐ)

─ ⱬꜟ♩│ ⇔√ ≢╙

⌂ ╩ ⇔≡™√⁹╕√ ─℮( C)─

ⱬꜟ♩─╟℮⌐⁸ ─ ─

≢╙ ╩ ╙☻כ◔╢™≡⇔ ╠

╣√⁹ 

┘ ─ ⅛╠⁸

↕╣√ ─ │ ⌐╟╢ ╟╡╙ ↄ⁸ ⌐ ⱬꜟ♩⌐≈

™≡│ ⌐╟∫≡ ⌐ ⅜ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 

⌐⁸↓╣╠─ ↕╣√ ╩ ≢ ∆╢ ⁸ ─

│⁸ → ⌐ⱬꜟ♩⅜ ⇔≡ → ⅜☻כ◔╢⌂⌐ ↑╠╣⁸ ⌐

╩ ∆╢↓≤⅜ ↕╣√⁹ 

 

♩כ◦  

♩כ◦ ─ ─ ╩ ⌐╕≤╘╢⁹ 3, 000 ─

⌐╟╢ ⌐⅔™≡⁸ )♩כ◦ N)⌐≈™≡│ ↕─ ⅜ ╠╣⌂⅛

∫√⁹ ≢ )♩כ◦ L)≤( M)≢│ ⌂ ⅜ ╠╣⁸ ⌐

)♩כ◦ L)─ ≢│⁸3, 000 ─ ⌐╟╡ ─ 161 [ N/cm]

⅛╠ 80%─ ⅜ ╠╣√ 32.8 [N/ cm] ⁹ ─ ≢╙⁸ ◦

)♩כ L)≤ ─ ⌐ ⇔≡⁸ ⅛╠ ♩כ◦⌐ ⅛╠ ∆╢

ТйϺЄУиЀрГЗ/ Ῑ ἷ χΞ,ʺ ЦиЕ

ˢ♣ᵰ ˣ 

 

Ῑ ἷ χΞʺ ЦиЕ 

ˢ Ί ˣ 

 

 ⱬꜟ♩─  

⁸  
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⅜ ↑╠╣╢ ⁹↓╣╠─ │ ─ ─ ─ ≤╙

⇔≡™╢≤ ╦╣╢⁹√∞⇔⁸ ↕╣≡™√ ╟╡╙ ™

≢ ⅜♩כ◦ ╙☻כ◔╢∆ ↕╣≡⅔╡⁸ ╛ ≤ כ◦⁸

♩ ─ ⅜ ⌐ ↕╣≡™╢ ⅜№╢⁹ 

│⁸ ≢ ♩כ◦√⇔ ─ ⌐╙ ⇔≈≈⁸ ♩כ◦ ─

≤ ⌐≈™≡ ⅝ ⅝ ╩ ╘╢⁹ 

 

 

 

♩כ◦  ─  

⁸  

♩כ◦ ⁸ ╟↓  
 

  

♩כ◦ ⁸ ╟↓  
 

  

β ─♩כ◦ 285 [N/5cm] ⅛╠ ⇔√  

─♩כ◦   
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─℮  

─℮( B)─ ─ ┘ EDS⌐╟╢ ─ ╩ ⌐ ∆⁹

─℮─ ╛ⱬꜟ♩─ │ⱳꜞⱪ꜡Ⱨ꜠fi≢№╡ ─ │ ≢№

╢⅜⁸ ╛ ⱬꜟ♩⌐ ⇔≡™╢ 0.1 10µm─ ⌐│Ca ┘O⅜ ╕╣≡

™╢↓≤⅜ ↕╣√⁹↓╣│⁸ ≤⇔≡ ↕╣≡™╢ ◌ꜟ◦►ⱶ─

≤ ╦╣╢⁹╕√⁸ ⌐╟╡ ⇔√ ─℮ ≢│⁸ ⅜ ⇔≡ √

─ ⌐◒ꜝ♇◒⅜ ⅜☻כ◔╢∆ ↑╠╣√⁹↓─↓≤⅛╠⁸ ◌ꜟ◦►

ⱶ ─ ⅜ ─℮─ ⁸└™≡│ ⌐ ⇔≡™╢ ⅜ ⅎ╠

╣╢⁹ 

─℮( A)─ ⱬꜟ♩ ┘ ─SEM ╩ 10⌐ ∆⁹

3, 000 ─ ⅜ ⌂ ≢№╢─⌐ ⇔≡⁸ ≢ ↕╣√

⌐≈™≡│ 0.1 1µm ─◒ꜝ♇◒⅜ ⌐ ⇔≡™╢↓≤⅜ ↕╣√⁹

─℮ │ⱳꜞⱪ꜡Ⱨ꜠fi─ⱨꜝ♇♩ꜘכfi≢ ↕╣≡⅔╡⁸ ─ ─℮ ╛

ⱬꜟ♩≢№∫≡╙ ⌐ ⌂◒ꜝ♇◒│ ∆╢⁹⇔⅛⇔⁸

↕╣√ ≢│◒ꜝ♇◒─◘▬☼≤ ⅜ ⅝ↄ ⇔≡⅔╡⁸ ⌐ ⌂

◒ꜝ♇◒─ ╙ ↕╣≡™╢⁹ 

 ─℮(A) ⱬꜟ♩ ─ 

SEM ┘ EDS  

Ca O 

C 
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Fiber  
direction  

Fiber  
direction  

UV3, 000hr  ⁸  

crack  

crack  

─
℮

(A
),

 
ⱬ
ꜟ
♩

 
 

─
℮

(A
),

 
 

 

 

⁸  UV3, 000hr  

crack  

Fiber  
direction  

Fiber  
direction  

─
℮

(A
),

 
ⱬ
ꜟ
♩

 
 

 

10 ─℮(A)─ / SEM  


