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1. │∂╘⌐ 

(1) ⱴⱠ☺ⱷfi♩⌐≈™≡─ ─ ⅝ 

1) ─  

₈ ₉─ ⅜ ↕╣⁸ ↄ ↕╣╢╟℮⌐⌂╢ ⁸ ⌐ ─╟℮⌂

╡№╢ ⌐⅔™≡│⁸ ≤ ╩Ᵽꜝfi☻↕∑╢↓≤⅜⁸ ⅜ ⌐ ≢№

╢√╘⌐ ≤⌂╡╕∆⁹ 

↓─╟℮⌂ ⌐ ╖⁸ ⅜ ─ ≢№╢↓≤╩ ⇔⁸ ⅜ ⌐ ⇔⁸

∕─╙√╠∆ ╩ ⌐╦√╡ ≢⅝╢╟℮⁸ ⌂ ╩ ⇔⁸ │ ∆╢

√╘─ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ≤─ ⅛╠⁸ ⌐ ∆╢ ╩

⅛≈ ⌐ ∆╢√╘⁸ ⅜ ↕╣╕⇔√⁹ 

│ ≤⇔≡ ⌐ ↕╣⁸ 26 3 20 ⌐ ≢

⁸ 27 ⌐│ ⌐≡ ≢ ↕╣⁸4 2 ⌐ ⁸7 1 ⌐

↕╣╕⇔√⁹ 

─ │⁸ ⌐ ∆╢ ⌐≈™≡⁸ ╩ ╘⁸ ⁸

⁸ ┘ ─ ╩ ╠⅛⌐⇔⁸ ┘⌐ ⌐ ∆╢ ⌂ ─ ∕

─ ⌐ ∆╢ ─ ≤⌂╢ ╩ ╘╢≤≤╙⌐⁸ ╩ ∆╢

↓≤⌐╟╡⁸ ⌐ ∆╢ ╩ ⅛≈ ⌐ ⇔⁸╙∫≡ ─ ⌂

┘ ─ ⌐ ∆╢↓≤≤↕╣≡™╕∆⁹ 

 

V
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2) ─  

26 7 1 ╩ ↑≡ 27 7 10 ⌐⁸ ⌐

∆╢ ─ ⅛≈ ⌂ ╩ ╢√╘─ ⌂ ≢№╢₈ ₉

⅜ ↕╣╕⇔√⁹ 

⅜ ─ ≢№╢↓≤╩ ⇔⁸ ⅜ ⌐ ⇔⁸∕─╙√╠∆ ╩

⌐╦√╡ ≢⅝╢√╘⌐│⁸ ⌂ ╩ ⇔⁸ │ ∆╢√╘─ ╩

⌐ ⇔≡™ↄ↓≤⅜ ≢∆⁹↓─↓≤╩ ╕ⅎ⁸ ≢│⁸ ─

⅛≈ ⌂ ─ ─√╘⁸ ⅜ ∂╢↓≤⌂ↄ⁸ ─ ╩ ⇔≈

≈⁸ ─ ╩ ╡⁸ ≤⇔≡ ∆╢₈ ⌂ ─ ≤ ₉⌐

⌂≥─ ─ ⅜ ≤⌂∫≡ ─ ⌐ ∂≡ ╗₈ ⱴ

Ⱡ☺ⱷfi♩₉╩ ∆╢↓≤≤⇔≡™╕∆⁹ 
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3) ₈ ⱴⱠ☺ⱷfi♩ ─☻☻ⱷ⁸ 29 4 ₉─  

⌂≥─ ─ ⅜ ≤⌂∫≡ ─ ⌐ ∂≡ ╗↓≤≤

↕╣√₈ ⱴⱠ☺ⱷfi♩₉─ ╩ ∆╢↓≤╩ ⌐⁸₈ ⱴⱠ☺ⱷfi♩₉

─☻☻ⱷ⁸ 29 4 ₉╩ ⇔⁸ ⅜⁸ ⌐⅔↑╢ ⱴⱠ

☺ⱷfi♩─ ╩ ⇔√ ≢⁸ ⌐ ∂≡ ╩ ∆╢ ⁸ ⌐

⅔↑╢ ⌐ ≈ ╩ ⌐ ⇔≡™╕∆⁹ 

 

ⱴⱠ☺ⱷfi♩ ─☻☻ⱷ  

 

 

1 ≢│ ─ ⁸ ─ ≠↑⁸ ─ ╩ ™⁸2 ≢│⁸ ─

╛ ─ ─ ≤⁸ ⌐⅔↑╢ ≤─ ╦╡⌐≈™≡⁸ ╩ ⇔≡

⇔⁸╕√⁸≥─╟℮⌂ ⌐ ⱴⱠ☺ⱷfi♩⌐╟╢o ⌂ ─ ≤ ₓ

⌐ ╡ ╗↓≤⅜ ⅛⁸ ⱴⱠ☺ⱷfi♩≤│ ⅛⌐≈™≡⁸ ⌂ ⅎ ╩

⇔≡™╕∆⁹ 

3 ≢│⁸ ⱴⱠ☺ⱷfi♩─ ≤ ─ ╖⁸⅔╟┘ ⌐⅔™

≡ ⌂ ╩ ∆√╘─ ╛ ─ ╩⅔↓⌂∫≡™╕∆⁹ 
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╕√⁸₈ ⱴⱠ☺ⱷfi♩₉ ─☻☻ⱷ⁸ 29 4 ₉⌐│ ⅜№╡⁸

─╟℮⌂ ⅜ ↕╣≡™╕∆⁹ 

╘≡ ⌐ ╦╢ │⁸ ─ 4 ₈ ╘≡ ⌐ ╦╢ ┼─

₉╩ ⇔≡ ↕™⁹ 

 

ⱴⱠ☺ⱷfi♩ ─☻☻ⱷ  
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2. ⱴⱠ☺ⱷfi♩≤│ 

(1) ⱴⱠ☺ⱷfi♩⌐⅔↑╢ ≤ ─Ᵽꜝfi☻─ ⅎ  

ⱴⱠ☺ⱷfi♩⌐⅔™≡⁸ ⌐⅔↑╢ ─ ≤ ─Ᵽꜝfi☻╩ ╢⌐

№√╡⁸≥─╟℮⌂ ≢Ᵽꜝfi☻∆╢─⅜ ╕⇔™≤ ⅎ╢⅛│⁸ ─ ╛ ⌐╟

╡ ⌂╡╕∆⁹ 

ⅎ┌⁸ ─╟℮⌐⁸ ─ ⌐ ™ Ᵽꜝfi☻╩ ∆╢

↓≤╩ ≤∆╣┌ ─ⱴⱠ☺ⱷfi♩≤⌂╡╕∆⁹ 

⁸ ─╟℮⌐⁸ ─√╘─ ⌐╟╡ ╩ ⌐ ═≡

⅜ ↕∑≡≢╙⁸∕╣⌐ ∫≡ ∂╢ ─ ╛ ⁸

╕√ ─ ⌐╟╡ ⅜ ⇔≡™╣┌ ⌂™≤ ⅎ╢ ─ⱴ

Ⱡ☺ⱷfi♩╙№╡╕∆⁹ 

 

 
⌐ ∆╢ │⁸₈ ─ ₉₈ ┼─ ─ ₉₈ ⅛╠─

─ ₉≤™℮ ≈─₈ ₉⌐╟∫≡╙√╠↕╣╢⁹ 
 

1─ │⁸ ─ ≢№╡⁸ ⌐ ∫≡™╢≤ ⅎ╠╣╢√╘⁸
┼─ 24 ⱨ▫כ♩/ ⅜ ≤ ⇔ↄ⌂∫≡™╢⁹ ⁸ ─

⅜ ╕∫√ ─ ≢│⁸ 830 ⱨ▫כ♩/ │⁸ᵑ ┼─
─ ≤ ─ ┼─ ⁸o ─ ⁸ɔ ─ ⌐╟∫≡ ╦

╣≡™╢↓≤⅜╦⅛╢⁹↓╣│╕↕⌐⁸Bredehoeft et al. 1982, 2002 ⅜ ⇔≡™╢╟℮⌂a
ₑ ⌂ ⅎ ⅜⁸ ─ ╩∆╢ ≢ ≢⌂™ ⅜№╢↓≤╩ ⇔≡

™╢≤ ∆╢↓≤⅜≢⅝╢⁹∆⌂╦∟⁸a ₑ─ ⅎ ⌐ ≠ↄ≤⁸↓─ ≢
∆╢↓≤⅜ ⌂ │ 24 ⱨ▫כ♩/ ⇔⅛⌂™↓≤⌐⌂╢⅜⁸ ⌐│⁸╟╡ ↄ─

╩ ∆╢↓≤⅜₈ ₉⌐⌂╢≤™℮↓≤⅜╦⅛╢⁹⌂⅔⁸↓─ ╩ ⌐ ∆╢⌐
√∫≡│⁸ ─╖≢│⌂ↄ⁸ ⌐ ™ ∆╢ ⅜№╢ ─ ⅎ

┌ ⌂ ⁸ ─ ╛∕╣⌐ ℮ ─ ⌂≥ ⅜ ∂⌂™ ⌐
⅜≤≥╕∫≡™╢↓≤⅜ ≤⌂╢↓≤│ ℮╕≢╙⌂™⁹ 

 

2016 ⅜ ╦╣╢ ≢─ ⌐ ∆╢ 

≈─ ⅎ 58 3 309- 313  

 

√∞⇔⁸ ─ ⅛╠ ╢≤⁸ ⌐╟╡ ─ ⅜ ╦╣┌⁸∕

╣│ ─ ⌐╙ ⇔╕∆⁹↓─√╘⁸ ─ ≤─ ╛ ⌐╙ ∆

╢ ⅜№╡╕∆⁹ 
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(2) ⱴⱠ☺ⱷfi♩⌐ ∆╢ ─  

1) ─  

⌂ ─ ≤ ─ ╩ ∫≡™╢ ─ ↄ│⁸ ⁸

─ ⌐ ╩ ∂√╡⁸ ╩⅝∫⅛↑≤⇔≡⅔╡⁸ ─ 3≈─Ɽ♃

⌐fiכ ⅝ↄ ↑╠╣╕∆⁹ 

ה ─ ⌐ │ ∂≡™⌂™⅜⁸ ─ ⌐ ─ ⅜╖╠╣╢√╘⁸

⌂ ─ ┼─ꜞ☻◒⌐⁸ ⅜ ╩ ∂√ ⁸

⁸  

ה ─ ⌐ │ ∂≡™⌂™⅜⁸ ─ ⌐╟╡⁸

⌂ ┼─ ─ ⌐⁸ ⅜ ™ ╩ ™√ ⁸ ⁸

 

ה ─ ⌐ ╩ ∂⁸ ≤⇔≡─ ⅜ ╘╠╣√ ⁸ ה

─  

⌐⁸ ─ ⁸ ≤ ─ ─ ─ ⅛╠ ─ ╩ ⇔⁸

⇔√ ─ ╩ ⇔╕∆⁹ 

 

─ ⌐ ∆╢ ─  

  ≤ ─ ─  
─ꜞ☻◒  

─  
─  ꜞ☻◒─ 

 

─ 

 

─ 

 

 

 

ה   

⇔ 

ꜞ☻◒ 
™ №╡ №╡ ⌂⇔ ⌂⇔ ꜞ☻◒ ─  

⌂ 

ꜞ☻◒№╡ 

 

( ) 

⌂⇔ ⌂⇔ ⌂⇔ ⌂⇔ ⌂ꜞ☻◒№╡ ↄ─  

№╡ №╡ 

≤ ( ) 

≤ ( ) ꜞ☻◒ⱴⱠ☺ⱷfi♩ 

 

 

 

≤ (

) 
ꜞ☻◒   

─ 

ꜞ☻◒№╡ 

™ 

( ) 
№╡ №╡  

≤ ( ) ꜞ☻◒ⱴⱠ☺ⱷfi♩  

≤ (

) 
ꜞ☻◒  

 

  

 

№╡ 

⌐
™ 

№╡ №╡  

≤ (

) 
ꜞ☻◒   

 ⌡  ⌐  

 

↓─╟℮⌂ ⅜№╢ ⁸ ↄ─ ≢│⁸ ┼─

─ ╛ ─ꜞ☻◒⌐ ╩ ∫≡™⌂⅛∫√╡⁸ ≤⇔≡ ⇔≡™

╢ ─ ╩ ⇔≡™⌂™↓≤⅛╠⁸ ─ ה ⅜ ∏⇔╙ ⌐

↕╣≡™⌂™ ⅜№╡╕∆⁹ 
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⌐⅔↑╢ ─  

 

  

50 60 (5 10 )

S48-

H24-28
H25 H29

H24

H17- H25 H25

H19-22 H29H8-11

H8
H9

H16
H20

S52
S53

H19-21

S44

H18-19

H27

H13-H12-

S50-
H6

H12 H26
S45 49

S52S48-49 S59-60 S61-62S61 H3 H7 H24H12

H23-
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2) ─  

 

│ 400 ⅛╠⁸ ╩ ⇔√ ≢ ⇔√ ≢№╡⁸ ─

⌐│ ╛ ⌐≈⌂⅜╢ ╩ ∆╢ ╩ ⇔⌂™≤

™℮₈╕∟≠ↄ╡─ ₉⅜№╡⁸ ╩ ⌐∕─ ╩ ⌐ ∫≡⅝√ ⅜

№╢⁹ 

┼─ ─ ↕╩ ⌐⁸ 29 ⅛╠ ⅜ ╕╡⁸ 8 ⅛

╠ 11 ⌐⅛↑≡ ─ ─ ⅜ ∫√ ⁸ ╩ ⌐

⇔≡™╢ ⌐⅔™≡ ─ ⅜╖╠╣√⁹ 

∕─ ⁸ 18 ⅛╠₈ ₉╩ ⇔≡⁸ ≤╙

╩ ┘ ◦☻♥ⱶ─ ╩ ™⁸╕√⁸ ה ה ה ─

⌂ ⌐╟╢₈ ◦☻♥ⱶ ₉╩ ∟ →⁸₈ ₉╩

29 8 ⌐ ⇔⁸ ─ ╛ ⌐ ↑√ ╩ ∫≡™╢⁹ 

 

┘▪ꜟⱪ☻  

─ ╛ ─ ╩ ↑≡⁸ ─ ╛╦↕┘

⅛╠ ↕╣√ ─ ⌐ ⇔≡⁸ 21 3 ⁸ ⅜

≢ ⌐ ∆╢ ⅎ╩ ⇔√⁹↓╣╩ ↑≡ 22 7 ⌐ ↕

╣√ ה ה ה ⌐╟╢₈ ₉⅜

24 8 ⌐₈ ה ₉╩ ה ⇔⁸ ⅜ ╩

⁹↓─ ⌐ ≠⅝ 25 4 ⌐₈ ─ ה ┘ ⌐

∆╢ ₉⅜ ↕╣√⁹ 

─ │ ⅜ ⇔⁸ ⅜ ⇔≡™╢⅜⁸ ה ⅛╠

╩ ╖⁸ ≢ ╩ ⌡≡ ╛ ╩ ╘╢↓≤⌐╟╡ ה

╩ ∆╢↓≤╩ ⇔√ ≤⇔≡™╢⁹╕√⁸ ─ ╩ ╢√╘⁸

⌐◦fiⱳ☺►ⱶ╩ ⇔√╡⁸ ⌐⅔™≡⁸ ─ ╛ ≤─ ╩

╢√╘⌐ ╛ ┼ ╩ ™⌂⅜╠ ╩ ╘√⁹ 

⁸ 19 2 ─ ⁸ ⁸ ⁸ ─

⌐⅔↑╢ ⅛╠─ ⌐╟╡⁸ 20 2 ⌐ 1 ─

⅜ ↕╣√⁹ 

∕─ ⁸ 23 2 ─ ⌐⅔↑╢ ⅛╠─₈▪ꜟⱪ☻

₉─ ─ ╩ ↑≡⁸ 23 10 ⌐ ┘

─ ⌐≈™≡ ⅜ ⁹╕√⁸ ⅛╠─ ╩ ↑≡ ╙ ╦╡⁸

24 2 ⌐₈▪ꜟⱪ☻ ₉⅜ ↕╣√⁹ 
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┘  

│⁸ ─ ╩ ≢ ∫≡™√⅜⁸ ─ ⌐ ℮ ─

┘ ─ ⌐╟╡ ⅜ ⇔ ╘√↓≤⅛╠⁸ 48 ⅛╠ 49

─ 2 ◌ ⌐╦√╡ ≤ ─ ⌐╟╡₈ ┘ ₉╩ ⇔⁸

⅜⅛╪ ╩ ∫≡™╢↓≤╩ ⇔√⁹↕╠⌐ 50 ⌐│⁸ ─

⌐ ∆╢ ⌐ ─ ⅜ ↕╣⁸ ⌐ ╩ ⅎ

╢≤⇔≡⁸ ─ ─ ⅜ ↕╣⁸ ╙ ╩ ⇔√⁹ 

↓─╟℮⌂ ⅛╠ ⌐ ∆╢ ─ ⅜ ⌐ ╕╡⁸ 51 ⌐ ≢

₈ ₉╩ ⇔⁸ 52 ⌐ ∕─ ⌐ ⌂ ─

╩ ╢↓≤╩ ≤⇔√₈ ₉╩ ⇔√⁹ 

↓╣╕≢⁸ ╩ ⇔≡ ∆╢≤≤╙⌐⁸ ─ ╩ ℮╒⅛⁸

16 ⌐₈ ⱪꜝfi₉╩ ⇔≡ ─ ╩ ╡⁸

21 ⌐│ ה ─ ⌂ ─ ⌐ ∆╢₈ ⱪꜝfi₉╩ ⁸

26 ⌐₈ 2 ⱪꜝfi₉┼ ⇔⁸ ₁⌂ ╩

⇔≡™╢⁹ 

╕√⁸ ≤ ─ 11 ≢ ∆╢₈ ₉≢

⌂ ⌐ ∆╢ ╩ ╢≤≤╙⌐⁸ ( ) ⌐⅔™≡

─ ─ ⌐ ╩ ™⁸ ─ ╩ ≤⇔≡ ↕╣

√ ⌐╟╡ ─ ≢─ ⌐ ╘≡⅝√⁹ 

∕─ ⁸ ה ה ⌐╟╢⁸ ה ⌂ ╩╟╡ ⌐

⇔⁸ ─ ╩ ╢ ⅛╠⁸ 3 ╩ ⇔⁸ 24 ⌐

₈ↄ╕╙≤ ₉⅜ ↕╣√⁹ 

 

 

50 ⅛╠─ ⌂ ─ ╩ ⌐ ┼─ ─ ⅜

⅜╡⁸ ─ ─ ╩ ↑≡ ⅜ ⌐ ⅝⅛↑≡₈

ה ₉╩ ∆╢≤≤╙⌐⁸₈ ₉⅜ ↕╣√⁹ 

≢│⁸ ⌐ ⅜ ⇔≡ ⇔√ ⌐╟╢⸗♬♃ꜞfi◓╩

⇔⁸ ╕≢ ╩ ⇔⁸ ⌐ ∆╢ ─ ⌐╙≈⌂⅜∫≡™╢⁹ 

╕√⁸ ╩ ⌐⁸ ╩ ≤⇔√₈ ─ ⌐ ∆╢ ₉╩

⇔√⅜⁸ ─ ─ ╩≥─╟℮⌐ ⅎ╢═⅝⅛ ⅜ ─

≤⌂∫≡™╢⁹ 
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≢│ 23 ⅛╠ ≤⇔≡ ╩ ⇔≡⅔╡⁸ ─ ⌐ ─

⌂ ≠↑─ ⅜ ™≡™√⅜⁸ 40 ─ ⌂ ─ ⌐╟╡

─ ╛ ╣⅜ ∂⁸ ┼─ ⅜ ⇔√⁹ 

↓─╟℮⌂ ─ ⁸ ─ ╙ ╕ⅎ≡⁸ ⌐⅔™≡

─ ⅜ ↕╣⁸ ≤─ ⌐╟╡ ┼─

─ ╩ ╘⁸∕─ ⁸ │ ₁⌐ ⇔√⁹╕√⁸ 60 ⌐│ ─ ⅜

⇔⁸ ╩ ⇔≡™╢ ⌐╙ ⅜ ⅜∫√↓≤⅛╠⁸ ⌂ ╩

™⁸ 6 1 ⌐₈ ─ ┘ ⌐ ∆╢ ₉╩ ⇔√⁹ 

∕─ ⁸ ─ ╩╘←╢ ⅜ ∂√⅜⁸ ⅜ ⇔√↓≤≢⁸ ⌐⅔↑╢

─ ⅜ ╘╠╣╢↓≤≤⌂∫√⁹ ─ ≤⇔≡│⁸ ⅜ ⌐

╦√∫≡ ─ ⌂ ╩ ∫≡⅝√↓≤⅜ →╠╣╢⁹ 

 

 

⌐ ╩ ⇔√ ⅜ ™≢ ⇔⁸ 17 12 ⁸

18 2 ─ ≢ ─ ╛ ┼─ ╩ ∆╢ ⅜ ⇔√

↓≤⅛╠ ⌂ ─√╘─ ╩ ⇔√⁹ 

19 ⅛╠ 3 ⁸ ≤─ ≢ ─ ╩ ⇔⁸ 23

⌐₈ ⌂ ⌐ ╢ ₉╩ ⇔≡ ─ ⌐ ⁸ 25 ⌐

₈≤∫≤╡─ ⅛≢ ⌂ ─ ┘ ⌂ ⌐ ∆╢ ₉╩ ⇔√⁹ 

25 4 ⁸ ⅜ ╩ ⇔⁸ 25 7 ⌐

⌐ ≠ↄ₈ ⌂ ₉╩ ⇔√⁹╕√⁸ 25 8 ⌐

│ ◦fiⱳ☺►ⱶ╩ ⇔√╡⁸ ≤⇔≡ ₁⌂ ╩ ℮⌂≥⁸

┼─ ה ╩ ∫≡™╢⁹ 

 

 

ↄ⅛╠ ╩ ₁⌂ ⌐ ⇔≡⅝√↓≤⅛╠⁸ 44 ⌐ ─

╩ ⇔≡ ⌂╢ ─ ╩ ⇔≡™√⅜⁸ 40 ⌐ ╩ ⌐

⌂ ╣╩ ∂√⁹↓╣╩ ⌐ 51 ⅛╠ ╩ ⇔⁸ 59 ⅛╠

│ ─ ─ ─ ─ ╙ ╡ ╘⁸ ─♃כ♦ ╩ ∫≡⅝√⁹ 

⌐ ╡⁸ ₁⌂ ╛ ▪fi◔כ♩⌂≥╩ ╕ⅎ≡ 17 ⌐₈

₉╩ ⇔≡ ╩ ⇔⁸ 23 ⌐│ ה ה

ה ה ה ⅛╠⌂╢₈ ₉⅜ ↕╣⁸₈ ⅔

⅔─ ₉⌐ ≠ↄ ─╙≤⌐ ⅜ ↕╣≡™╢⁹ 

│⁸ ─ ⅜ ⇔√↓≤╩ ⌐⁸ ╩ ─√╘─

╛Ⱪꜝfi♦▫fi◓ ⌐╟╡ ╛ ╩ ╢√╘─ ≤⇔

≡ ⌐ ∆╢√╘─ ╩ ╘≡™╢⁹ 
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3. ⱴⱠ☺ⱷfi♩⌐⅔↑╢ ≤│ 

(1) ─ ⌂╢ ⅜ ∆╢ ≢─  

─ ≤ ⌐ ∆╢ ╛ │ ₁⌐ ⌂╢ ⅜№╡╕∆⁹ 

∕─ ⁸ ─ ─ ╛ ⅛╠ ╕≢─ ⁸ ╛ ─ ─

⌐≈™≡⁸ ⅜∕╣∙╣⌐ ⌂╢ ╛ ╩ ⌐ ╩ ℮≤⁸ ⅜ ╡ √⌂

⅛∫√╡⁸ ╩ ⅝ ↓∆↓≤╙№╡╕∆⁹ 

↓─√╘⁸ ─ ─ ≡⅜⁸ ∂ ╩╙≤⌐⁸ ⌂ ≤⇔≡

─ ╛ ╩ ⇔√╡ ─ ╩ ∫√ ≢ ╩ ℮↓≤⅜ ≢∆⁹ 

↓─╟℮⌂₈ ₉≤╟┌╣╢ ⌐╟╡⁸ כ♄ꜟⱱ◒כ♥☻

⌐⅔↑╢ ─ ⅜ ╠╣⁸ ⅜ ↕╣╕∆⁹ 

 

 

─●▬♪ꜝ▬fi⁸http:// www.ijff.jp/  

  



13 

 

(2) ─ ╩ ∆╢ fiꜛ◦כ⸗꜡ⱪה ─  

1) ∆↔╤ↄ 

≢│⁸ ⅔™⇔↕⅜ ╠⇔™ ╩

⇔√₈⅔™⇔™ ─ ₉╩│∂╘≤∆╢₈ ₉⌐≈™≡⁸╟╡ ↄ─ ₁⌐ ∫

≡╙╠℮√╘⁸≤⇔≡₈ ∆↔╤ↄ₉╩ ⇔⁸PR▬ⱬfi♩ ≢ ⇔≡™╕∆⁹ 

 

 

 

∆↔╤ↄ 
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2) ⱪ꜡☺▼◒♩₈Carrying Water Project₉ 

≢│⁸ ─√╘─ ╖≤⇔≡⁸ ה∟╕─ ─ ╛ ⁸

╩ ⅎ≡⅝√₈ ₉─ ╛ ╩↕╕↨╕⌂ ≢ ⌐ ∆╢↓≤≢⁸ ─

⁸ ╩ ╘╢₈Carrying Water Project ₉⌐ ╡ ╪≢™╕∆⁹ 

 

 

₈Carrying Water Project ₉⌐⅔↑╢ ₁⌂  

HP⁸http://www.carrying - water- project.jp/  

 

 

─ ה ה ⌐ ⇔√  

 

  



15 

 

3) ↑  

≢│⁸₈ ₉─ ⌐ ∑≡⁸ ↑─

╛ ↑─▬ⱬfi♩ ╩ ⇔⁸ ה ╩ ∫≡™╕∆⁹ 

 

 

↑─ ≤ ↑─▬ⱬfi♩─  

 

↑─ ─  
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4. ─ ─  

4.1 ─  

(1) ─ ─  

⌐⅔↑╢ ⌐╟╢ ─ ─ ⌐≈™≡│⁸₈ ⱴⱠ☺ⱷ

fi♩ ─☻☻ⱷ ₉─ 2 ⌐⅔↑╢ ⌐ ╦╢ ─

⌐ ─ ╩ ⇔≡™╕∆─≢ ⇔≡ↄ∞↕™⁹ 

 

 
ⱴⱠ☺ⱷfi♩ ─☻☻ⱷ⁸ 

http://www.kantei.go.jp/jp/singi/mizu_junkan/tikasui_management/index.html  

 

⌐⁸ ─ ╩ ∆╢ ⌐⅔™≡⁸ ⌐ ≢ ─

╩ ⌐ ⇔≡ ≤⇔√ ⁸⅔╟┘ 3 ⌐╦√╡ ≤─

╛ ≢ ─ ─ ╩ ⇔≡ ─ ≤⇔

√ ╩ ⇔╕∆⁹ 
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ₒ ⌐⅔↑╢ ─ ᵑₓ 

 

─ ⌐⅔↑╢ ⅔╟┘ ─ ─  
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ₒ ⌐⅔↑╢ ─ ᵒₓ 

 

─ ⌐⅔↑╢ ─ ▬ⱷכ☺ 

 

 

  

 

 

 

 

 
 

 
 

 

 
 

 
≤

 

 

 
 

≤

 

 

 
 

A             

B             

C             

D             

 

─ ─▬ⱷכ☺ 

        
 

   

1-1 A          100  

1-2 
B ⱱ♥

ꜟ 
       ⱱ♥ꜟ 40  

1-3 C          25  

 

 

─  
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ₒ ⌐⅔↑╢ ─ ᵓₓ 

─ ╡⁸ ≢│⁸ ─ ╛ ─№╢ ⁸ ⌐⅔↑╢

⇔⅛ ↕╣√╙─⅜⌂⅛∫√√╘⁸ ≢ ↑╩⇔≡ ─ ⌐

∆╢ ╩ ⇔⁸ ─ ╩ ∫≡™╕∆⁹ 

 

 ♃כ♦

    

 ▪ⱷ♄☻ⱳ▬fi♩ mm  

 

 km2  

─  km2  

 km2  

 km2 ה  

 

 m3   

─  m3   

 m3   

 m3   

  m3   

 

 

 m3 ה   

 m3 ה   

⅛╠  m3 ה   

┼  m3 ה   

 

 

 m3 ה   

 m3 ה   

ⱦꜟ  m3 ה   

 m3 ה   

 m3   

 m3   

 m3   

 

 
 

 m3 ה   

 m3 ה   

ⱦꜟ  m3 ה   

 m3 ה   

 m3   

 m3   

 m3   

 ┼ m3   

 ┼ m3   

 ḣ  m3 ה   

 

 
 

  

─ ⌂ ⅎ  

 ̧ ⁸ ─ ⌐ 3⁸ 11  

 ̧ ─ ⁸ ⁸ ⁸ ⁸

⅛╠ ⅛╪ ╩  

 ̧ 3 5 ╩♃כ♦─  
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ₒ3 ─ ╩ ≡ ↕╣√ ─ ─ ᵑₓ 

≢ ╠╣√ ⌐╟╢ ≢ ─ ╩ ™≈≈⁸3 ⌐╦√╡

─ ≤─ ╩ ╘≡⁸ ─ ─ ╩ ⇔≡™╕∆⁹ 
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ₒ3 ─ ╩ ≡ ↕╣√ ─ ─ ᵒₓ 
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ₒ3 ─ ╩ ≡ ↕╣√ ─ ─ ᵓₓ 
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ₒ3 ─ ╩ ⇔√ ─ ─ ≤ ─ ─ ₓ 

 

 

─ ─ ⌐ ∆╢  

  

─  

Ɽfiⱨ꜠♇♩₈ ─ ₉  
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(2) ∕─  

─ ╩ ⌐╟╡ ∆╢√╘⌐│ ≢│ ⌂ↄ≤╙ ╩ ⇔⁸

⌂ ╛ ╕≢ ∆╢⌐│ 5 ⅛╠ 10 ─ ⌂⸗♬♃ꜞfi

◓⅜ ⌂ ╙№╡╕∆⁹ 

≤─ ⌐╟╡ ─ ╩ ─ ≢ ⇔⁸ ─

⅜ ↕╣≡™╢↓≤╩ ⌐ ∆╢ ≢№╣┌⁸ ─ ≢

≢⅝╢ ╙№╡╕∆⅜⁸ ⌐ ─ ╩ ⇔√╡ ─ ╩ ∆╢ ⌐│

⌐╟╢ ╛ ╩ ∆╢√╘ ╛ ┼─ ⅜ ≤⌂╡╕∆⁹ 

↓─√╘⁸ ─ ≢│⁸ ⌂ ≢ ⇔√ ≢ ╩ ╘╢↓≤≤⇔≡™

╕∆⁹ 
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4.2 ⌐⅔↑╢ ─  

(1) ─  

≢≥─ ╩ ≤ ⅎ╢⅛│⁸ ─ ⱴⱠ☺ⱷfi♩─ ╛⁸

⌐⅔↑╢ ─ ╩ ⇔≡ ╘╢ ⅜№╡╕∆⁹ 

⌐⁸ ⌐⅔↑╢ ─ ⌐ ╦∫√ ─ ╩ ⇔

╕∆⁹ 

 

ₒ ⌂ ⌐ ╢  ↔≤─ ₓ 

ה    

   ↄ╠⇔─  

    

     

ה     

   

    

ה      

 

ₒ  ₓ 

  

  

  

  

  

  

  

  

 

ₒ  ₓ 
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4.3 ─ ≤─ ╩ ∆╢  

(1) ⅜ ∆╢ⱷꜞ♇♩─  

1) ⌐╟╢ ⁸  

─ ⅜ ∆╢↓≤⌐╟╡⁸ ─ ⌐╟╢ ⅜ ⇔

╛∆ↄ⌂∫√╡⁸♦כ♃ ╛ ┼─ ≢ ∆╢↓≤⌐╟╢ ─

⅜ ≤⌂╡╕∆⁹ 

∕─╟℮⌂ ⌐╟╢ ─ ╩ ⇔╕∆⁹ 

 

ₒ ─ ⌐╟╢ ─ ₓ 

  

─ ⌐╟╢    ─ ה ─  

▪ꜟⱪ☻   
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2) ⌐⅔↑╢ ⌂  

≢│⁸ 16 1 ⌐⁸ ≤ ⁸ ┘

⌐≡₈ ⌐⅔↑╢ ⌐ ∆╢ ₉╩ ⇔⁸ ╩ ⇔√

⅛╪ ╩ ⇔≡⅝╕⇔√ 

↓─ │⁸ ─ ≢⁸ ─ ≤⇔≡ ╦╣╢ ⌐ ⇔≡⁸

⅜ ╩ ⇔⁸ ─⅛╪ ╩ ∆╢╙─≢∆⁹ 

─ ╛ ⌐ ⅝⌂ ╩ →√↓≤⅛╠⁸ 26 1 ⌐

╩ ⇔≡⁸ ⅝ ⅝ ╡ ╪≢™╕∆⁹ 

 

 

 

⌐⅔↑╢ ⅜ ⇔√ ─  

Ɽfiⱨ꜠♇♩₈ ╩ ⇔√ ⅛╪ ₉⁸  
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3) ∕─  

┼─ⱥ▪ꜞfi◓⌐⅔™≡⁸ ─ ⅜ ─ ╖╩ ≈↓≤⌐╟╡

╠╣√ⱷꜞ♇♩≤⇔≡ →╠╣√ ╩ ⇔╕∆⁹ 

 

ה ─ ╛ ╩ ∞↑≢∆╢─│ ≢№∫√⅜⁸ ⌐

⇔≡™╢ ─ ─ ╩ ∆╢↓≤⌐╟╡⁸ ─

⅜ ≢⅝⁸ ─ ⌐╙ ≠ↄ↓≤⅜≢⅝√⁹ 

 

ה ⅛╠ ─ ┼─ ╛ ∑⅜№∫√≤⅝⌐⁸ ⅜⌂ↄ

⅜ ⇔⅛∫√⅜⁸ ─ ╛ ≢ ≢⅝╢╟℮⌐⌂∫√⁹ 

 

ה ⅜№∫√≤⅝⌐⁸ ─ ┼─ ⌂≥⅜ ∫√↓≤⌐

╟╡ ⌂ ⅜ ≤⌂∫√⁹ 

 

ה ─ ─√╘─ ╩ ⇔╟℮≤∆╢ ⁸ ╛ꜟכꜟ ⌂≥ ─

≤⌂╢ ╩⁸ ≤ ⇔⌂⅜╠ ≢ ∆╢↓≤⌐╟╡⁸

╛ ┼─ ⅜⇔╛∆ↄ⌂╡⁸ ⌂ ⅜≢⅝╢⁹ 
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4.4 ─ ≤─  

(1) ─ ⅜ ∆╢ⱷꜞ♇♩─  

1) ⌂ ⌂ ≢ ╩ ⇔≡™╢↓≤─  

─ ≢│⁸ ⅜ ⁸╩♃כ♦√⇔ ≤ ⌐╟╢ ⅜ ⇔⁸

─ ⌐ ⅜ ∂≡™⌂™⅛ ╩ ⇔≡™╕∆⁹ 

╕√⁸ ⌐ ╩ ℮↓≤╙≢⅝╕∆⁹ 

 

 

─ ⸗♬♃ꜞfi◓ ꜠ⱳ⁸♩כ ⌂ ⁸ 

http://www.pref.tottori.lg.jp/240903.htm  

 

 

 

  

⁸⸗♬♃ꜞ
fi◓ ─ ⁸

⌂

⌐ ╩ ≠↑

ה ─ ⁸ ─ (⸗♬♃ꜞfi◓) ┘
─ ⁸ ╩ ⁸
─ ┘ ⁸

ה

─ ⌐ ∆╢

71 (84 ) (H27.5.26 )

ⱪ꜡☺▼◒♩

⌐ ≠⅝ ⁸ ─

ה ─⸗♬♃ꜞfi◓ ─
ה ─♃כ♦ ה

ה ⁸ ⌂≥ ⌐
∆╢

ה
⁸ ⁸

⁸

⁸ ⁸
─ ⌐
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2) ∕─  

┼─ⱥ▪ꜞfi◓⌐⅔™≡⁸ ─ ⅜ ∆╢↓≤⌐╟╢ⱷꜞ♇♩≤

⇔≡ →╠╣√ ╩ ⇔╕∆⁹ 

 

ה ─ ⅛╠⁸ ╛ ─ ⌐ ╛ ╩ ⅎ⁸ ∆╢

↓≤⅜≢⅝╢⁹ 

 

ה ─ ⌐╟╢ ─ ╩╙≤⌐⁸ ─ ─ ╩

∆╢↓≤⌐╟╡⁸ ⅜ ⌐ ⇔≡ ≢⅝╢⁹╕√⁸

≢⁸⸗♬♃ꜞfi◓ ╩ ╕ⅎ≡ ⌐ ∂≡ ╩ ∆╢ ⌐╟╡⁸

─ ╩ ∂⌂™ ≢ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

 

ה ─ ╛⁸ ┼─ ─ ⌐≈™≡⁸ ─

╩ ⇔≡™∟ ↄ ╩ ⇔⁸ ⌐ ∂≡ ╩ ∆╢⌂≥─ ⌂

⅜≢⅝╢ ⅜№╢⁹ 

 

ה ≢№╢ ⅜ ─ ⌐ ∆╢ ⌂≥⁸ ─ CSR⁸

CSV⁸№╢™│ SDGs ⌂ ⌐ ⅛∑╢ ⅜№╢⁹ 
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(2) ⅜ ∆╢↓≤⌐╟╢ ─ⱷꜞ♇♩─  

─ ⌐ ⇔√ ╛⁸ ⌐ ⇔™ ≤ ∆╢↓≤⌐╟╡⁸

⌐≤∫≡│ ╛ ⌐ ≠ↄ ╩ ↑╠╣╢ⱷꜞ♇♩⅜№╢ ⁸

⌐≤∫≡╙⁸ ─ ⅜ ↕╣√╡⁸ ─ ≢ ⌐ ↕╣

╩♃כ♦√ ≢⅝╢ ─ⱷꜞ♇♩╩ ╠╣╢ ⅜№╡╕∆⁹ 

⌐⁸ ≤─ ┘ ─ ─ ╩ ⇔╕∆⁹ 

 

ₒ ≤─ ─ ₓ 
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ₒ ( )─ ∆╢ ─ ─ ₓ 

 

 

  

ⱪ꜡☺▼◒♩  
 

 
 ≤∫≤╡─ ⅛≢ ⌂ ─ ┘ ⌂ ⌐ ∆╢ 24

91 ₈ ₉≤™℮⁹─ ₈ ─ ≢ ⌂
╛ ╩│∂╘≤∆╢ ─ ⌂ ─ ≤⇔≡⁸ ╙⅜∕─ ╩ ≢⅝╢

─ ⌂ ≢№╢ ╩ ⇔⁸ ⌐╦√∫≡ ⌐ ≢⅝╢╟℮⌐∆╢
↓≤⁹₉╩ ╕ⅎ⁸ ╩ ⌐ ≢⅝╢ ─ ⌐ ∆╢ ╩ ℮↓≤╩
≤⇔≡⁸ ─ ⌐ ≠⅝⁸ ⱪ꜡☺▼◒♩ ₈
ⱪ꜡☺▼◒♩₉≤™℮⁹ ╩ ∆╢⁹ 

 
 

 ⱪ꜡☺▼◒♩│⁸ 25 53
≢ ╘╢ ╩ ∆╢╙─≤⇔⁸∕─ ⌂ │ ─≤⅔╡∆╢⁹ 
 ₈ ⌂ ₉⅜ ∆╢ ה ⸗♬♃ꜞfi◓ ─ ה

⁸ ┘ ─ ה  
 ─ ─ ה ⅛╠ ↕╣╢ ⁸ ⁸ ╛

╩ ╕ⅎ⁸ ⌂ ╩ ╢√╘─  
 ─ ┘ ⌂ ─ ⌐ ∆╢√╘─ ≤⌂╢ ─ ⁸ ⁸

┘ ⌐ ∆╢  
 ⌐╟╡ ─ ⅜ ∂⁸╕√│ ∏╢ ╣⅜№╢ ─ ┘

∕─ ─ ─√╘─  
 ∕─ ⌂  
 

 
 ⱪ꜡☺▼◒♩│⁸ ⅜ ⇔√ ╩╙∫≡ ∆╢⁹ 

  ⱪ꜡☺▼◒♩⌐⁸ ╩ ↄ⁹ ─ │⁸ ─ ⌐╟╢⁹ 
  ⌐ ∆╢ ╩ ∆╢√╘ ⌂ │⁸ ⅛╠─ ⌐ ∂≡⁸

─ ⌂ ╩ ∆╢ ⌐ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

 
 

 ⱪ꜡☺▼◒♩│⁸ ─ ╘⌐ ∂⁸ ∆╢⁹ 
  ⱪ꜡☺▼◒♩─ │⁸ ⅜ ℮⁹ 
  ⱪ꜡☺▼◒♩│⁸ ─ ─ ─ ⌐╟╡ ∆╢⁹ 
  ⱪ꜡☺▼◒♩│⁸ ⌂ ╩ ╢√╘⁸№╠⅛∂╘ ─ ╩ ™√℮ⅎ≢⁸

♃כ♦ ─ ⌐╟╡⁸ ⅛╠ ╩℮⅛⅜™⁸ⱪ꜡☺▼◒♩╩ ∆╢↓≤⅜≢
⅝╢⁹ 

 
 

 ⱪ꜡☺▼◒♩⌐ ⌂ │⁸ ─ ≤∆╢⁹ 
 

 
 ⱪ꜡☺▼◒♩─ ╩ ℮√╘⁸ ╩ ה

┘ ⌐ ↄ⁹ 
 

 
 ↓─ ⌐ ╘╢╙──╒⅛⁸ ⱪ꜡☺▼◒♩─ ⌐ ⇔ ⌂ │⁸ ⌐

╘╢⁹ 
 

  
  ↓─ │⁸ ⅛╠ ∆╢⁹ 

  
  ↓─ │⁸ ⅛╠ ∆╢⁹ 
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4.5 ─  

(1) ─  

⅜ ─ ⁸ ─ ⁸ ─ №╢™│

∆╢ ╖─ ╩ ⇔╕∆⁹ 

 

1) ─ ╩ ≤∆╢  

 

 

 ⁸http://www.kyoto - wave.or.jp/nagaokakyo_mizushigen/index.html  
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2) ─ ⅜ ⇔√ ⅛╠ ┼  

─ ≢│⁸ ╩ ╣╢ ⅜ ∆╢ ⌐№√╢ ─ ┘⅛↑

╩⅝∫⅛↑⌐⁸ 24 ⌐ ─ ╩ ⇔⁸ ≢ ─

╛ ⌂≥⌐ ╡ ╖⁸ ⌂ ╩ ⅎ≡™╕∆⁹ 
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3) ╩ ≤∆╢  

≢│⁸ ─ ╛ ╩│∂╘≤∆╢ ─ ⌂ ─ ≤⇔≡ ╩

⌐╦√∫≡ ⌐ ≢⅝╢╟℮⌐∆╢↓≤╩ ⌐⁸ 24 ⌐ₐ≤∫≤╡─

⅛≢ ⌂ ─ ┘ ⌂ ⌐ ∆╢ ₑ⅜ ↕╣⁸

≢ ↕╣╢₈ ⌂ ₉⅜ ↕╣╕⇔√⁹ 

⅜ ─ ╩ ╩♃כ♦─↓⁸⇔ ⅜ ╩ ╘≡ ⇔≡™╢

ⱪ꜡☺▼◒♩⌐╟╡ ∆╢↓≤⌐╟╡⁸ ⌂ ⅜ ↕╣╢

≤⇔≡™╕∆⁹ 

 

 

Ɽfiⱨ꜠♇♩₈ ⌂ ─ ₉  
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4.6 ┼─ ⁸ ┼─  

≢│⁸ Ⱡ♇♩꞉כ◒≤ ⇔≡⁸ ≢ ╘╠╣√ ╡

╖╩ ↄ ∆╢≤≤╙⌐⁸ ה ה ⅜ ⌐ ∆╢ ╩ ⁸ ∆╢

↓≤≢ ╩ ╘⁸≈⌂⅜╡─ ╩ →≡™ↄ↓≤╩ ⇔≡⁸ ⱨ▼▪╩

⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HP⁸https://www.city.azumino.nagano.jp/  
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4.7 ┼─  

(1) ─ ≠↑≤  

1) ⌐ ≠ↄ ─  

⌐ ≠™≡ ↕╣√ ─ ╩ ⇔╕∆⁹ 

 

ₒ ⌂  ᵑₓ 
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ₒ ⌂  ᵒₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ה  








































































































































